
John Lewis 
Democracy Forward Foundation 
P.O. Box 34553 
Washington, D.C. 20043 

Department of Energy 
Washington, DC 20585 

AUG 3 0 1019 

Via email: foia@democracyforward.org 

Re: HQ-2018-01594-F 

Dear Mr. Lewis: 

This is in partial response to the request for information that you sent to the Deprutment of 
Energy (DOE) under the Freedom oflnformation Act (FOIA), 5 U.S.C. § 552. You requested: 

1. All conespondence, including any attachments, regarding the approval process 
for issuance and cancellation ofDOE's Solar Energy Technology Office FOA FY 
2018 (eventually titled DOE-FOA-0001840) and issuance ofDOE's Advanced 
Solar Systems Integration Notice oflntent (eventually titled DOE-FOA-
0001986), sent to or from the following individuals [hereinafter "Covered 
Individuals"]: 

a. Cathy Tripodi, Acting Assistant Secretary (EERE) 
b. Brian McCormack, Chief of Staff 
c. Mark Menezes, Under Secretary for Energy 
d. Sophia Varnasidis, Chief of Staff, Under Secretary for Energy 
e. Daniel Simmons, Acting Assistant Secretary (EERE) 
f. Alex Fitzsimmons, Chief of Staff (EERE) 
g. Kevin Jayne, Special Advisor to the PDAS (EERE) 
h. Tim Unruh, Deputy Assistant Secretary, Renewable Energy 
1. Ian Harnos, Chief of Staff, Renewable Energy 
J. Jennifer Garson, Chief of Staff, Renewable Energy 
k. Charlie Gay, Director, Solar Energy Technologies Office 
1. Becca Jones-Albertus, Deputy Director, Solar Energy Technologies Office 
m. Bindu Jacobs, Deputy Assistant Secretary, Operations (EERE) 
n. Leslie Pezzullo, Chief of Staff, Operations (EERE) 
o. John Bruth, Budget Director (EERE) 
p. Derek Passarelli, Director, Golden Field Office 
q. Diana Bobo, Grants Manager, Golden Field Office 
r. Clay Pfrangle, Grant Management Specialist, Golden Field Office 
s. Bruce Walker, Assistant Secretary, Office of Electricity 



t. Karen Evans, Assistant Secretary, Cybersecurity, Energy Security, and 
Emergency Response 

u. Catherine Jereza, Deputy Assistant Secretary, Transmission Permitting 
and Technical Assistance 

v. John Vonglis, Chief Financial Officer 
w. Christopher Johns, Director of Budget (CFO) 

2. All correspondence, including any attachments, regarding Acting Assistant 
Secretary Tripodi's use of the terms "political," "midterms," or "geographic 
diversity," sent to or from the Covered Individuals. 

3. All correspondence, including any attachments, regarding the cost of the merit 
review process for part or all ofDOE's Solar Energy Technology Office FOA FY 
2018 (eventually titled DOE-FOA-0001840) or DOE's Advanced Solar Systems 
Integration Notice oflntent ( eventually titled DOE-FOA-0001986), sent to or 
from the Covered Individuals. 

4. All correspondence, including any attachments, regarding the use of dollars 
appropriated for the Solar Energy Technologies Office to other applied energy 
offices, including but not limited to, the Office of Electricity Delivery and Energy 
Reliability (OE) and the Office of Cybersecurity and Emergency Response 
(CESR), sent to or from the Covered Individuals. 

The time period for this request is March 23, 2018, to the date the search is 
conducted. 

Your request was assigned to DO E's Office of the Chief Financial Officer (CF), Office of 
Energy Efficiency and Renewable Energy (EE), Office of the Executive Secretariat (ES), Office 
of Electricity (OE), and Golden Field Office (GPO) to search for any documents responsive to 
your request. The search started on October 2, 2018, which is the cut-off date for responsive 
documents. 

DOE provided you with a partial response on April 5, 2019, containing thirty-two (32) 
documents, consisting of one hundred eleven (111) pages. DOE also provided you with a partial 
response on April 26, 2019, containing fifteen (15) documents, consisting of fifty-three (53) 
pages. Additionally, DOE provided you a paitial response on May 31, 2019, consisting of one 
thousand five hundred twenty (1,520) pages. Furthermore, DOE provided you a partial response 
on June 27, 2019, consisting of five hundred eighteen (518) pages. DOE also provided you a 
partial response on July 31, 2019, consisting of four hundred twenty-three (423) pages. 

At this time, DOE has identified sixty-one (61) documents responsive to your request. These 
documents are being provided to you as described in the accompany index. DOE is continuing 
to process your request for additional responsive documents, which will be provided to you in a 
subsequent response. 
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Upon review, DOE has determined that certain information in the documents should be withheld 
pursuant to Exemptions 5 and 6 of the FOIA, 5 U.S.C. § 552 (b)(5) and (b)(6). 

Exemption 5 of the FOIA protects from mandatory disclosure "inter-agency or intra-agency 
memoranda or letters that would not be available by law to a party other than an agency in 
litigation with the agency .... " 5 U.S.C. § 552(b)(5). Exemption 5 incorporates the deliberative 
process privilege which protects recommendations, advice, and opinions that are part of the 
process by which agency decisions and policies are formulated. 

The information withheld under Exemption 5 includes draft documents and information that is 
pre-decisional and/or deliberative in nature. The information is both pre-decisional, because it 
was developed before the agency adopted a final position, and deliberative, in that it reflects the 
opinions of individuals who were consulted as part of the decision-making process. DOE may 
consider these preliminary views as part of the process that will lead to the agency's final policy 
decision about these matters. The documents and discussions do not represent a final agency 
position, and their release would compromise the deliberative process by which the government 
makes its decisions. Thus, documents are being withheld in part under Exemption 5 of the 
FOIA. 

With respect to the discretionary disclosure of deliberative information, the quality of agency 
decisions would be adversely affected if frank, written discussion of policy matters were 
inhibited by the knowledge that the content of such discussion might be made public. For this 
reason, DOE has determined that discretionary disclosure of the deliberative material is not in 
the public interest because foreseeable harm could result from such disclosure. 

Exemption 6 is generally referred to as the "personal privacy" exemption; it provides that the 
disclosure requirements of FOIA do not apply to "personnel and medical files and similar files 
the disclosure of which would constitute a clearly unwananted invasion of personal privacy." 5 
U.S.C. § 552(b)(6). In applying Exemption 6, DOE considered: I) whether a significant privacy 
interest would be invaded; 2) whether the release of the information would further the public 
interest by shedding light on the operations or activities of the Government; and 3) whether in 
balancing the privacy interests against the public interest, disclosure would constitute a clearly 
unwarranted invasion of privacy. 

The information withheld under Exemption 6 consists of mobile phone numbers, personal 
information belonging to individuals, conference call numbers and passcodes, and a private 
individual's name. This information qualifies as "similar files" because it is information in 
which the individuals have a privacy interest. Moreover, releasing the information could subject 
the individuals to unwananted or unsolicited communications. Since no public interest would be 
served by disclosing this information, and since there is a viable privacy interest that would be 
threatened by such disclosure, Exemption 6 authorizes withholding the information. Therefore, 
we have determined that the public interest in the information's release does not outweigh the 
overriding privacy interests in keeping it confidential. 

This satisfies the standard set forth in the Attorney General's March 19, 2009, memorandum that 
when a FOIA request is denied, agencies will be defended and justified in not releasing the 
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material on a discretionary basis "if ( 1) the agency reasonably foresees that disclosure will harm 
an interest protected by one of the statutory exemptions, or (2) disclosure is prohibited by law." 
The Attorney General's memorandum also provides that whenever full disclosure of a record is 
not possible, agencies "must consider whether they can make a partial disclosure." Thus, we 
have determined that, in ce11ain instances, a pai1ial disclosure is proper. 

Pursuant to 10 C.F.R. §1004.7(b)(2), I am the individual responsible for the determination to 
withhold the information described above. The FOIA requires that "any reasonably segregable 
portion of a record shall be provided to any person requesting such record after deletion of the 
portions which are exempt." 5 U.S.C. § 552 (b). As a result, a redacted version of the document 
is being released to you in accordance with 10 C.F.R. § 1004.7(b)(3). 

This decision may be appealed within 90 calendar days from your receipt of this letter pursuant 
to 10 C.F.R. Part 1004.8. Appeals should be addressed to Director, Office of Hearings and 
Appeals, HG-1, L'Enfant Plaza, U.S. Depai1ment of Energy, 1000 Independence Avenue, SW, 
Washington DC 20585-1615. The written appeal, including the envelope, must clearly indicate 
that a FOIA appeal is being made. You may also submit your appeal by e-mail to 
OHA.filings@hq.doe.gov, including the phrase "Freedom of Information Appeal" in the subject 
line. (This is the method preferred by the Office of Hearings and Appeals.) The appeal must 
contain all the elements required by 10 C.F.R. Part 1004.8, including a copy of the determination 
letter. Thereafter,judicial review will be available to you in the Federal District Court either (1) 
in the district where you reside, (2) where you have your principal place of business, (3) where 
the Department's records are situated, or (4) in the District of Columbia. 

You may contact DOE's FOIA Public Liaison, Alexander Morris, FOIA Officer, Office of 
Public Information, at 202-586-5955, or by mail at MA-46/Forrestal Building, 1000 
Independence Avenue, S.W., Washington, D.C. 20585, for any fu11her assistance and to discuss 
any aspect of your request. Additionally, you may contact the Office of Government 
Information Services (OGIS) at the National Archives and Records Administration to inquire 
about the FOIA mediation services they offer. The contact information for OGIS is as follows: 
Office of Government Information Services, National Archives and Records Administration, 
8601 Adelphi Road-OGIS, College Park, Maryland 20740-6001, e-mail at ogis@nara.gov; 
telephone at 202-741-5770; toll free at 1-877-684-6448; or facsimile at 202-741-5769. 

The FOIA provides for the assessment of fees for the processing ofrequests. See 5 U.S.C. § 
552(a)(4)(A)(i); see also 10 C.F.R. § 1004.9(a). In our October 19, 2018 letter, you were 
informed that your request was placed in the "other" category for fee purposes. Requesters in 
this category are entitled to two (2) free hours of search time and are provided 100 pages at no 
cost. In that same letter, you were informed that your request for a fee waiver was granted. 
Thus, no fees will be charged for processing your request. 

If you have any questions about the processing of the request or this letter, you may contact Ms. 
Danielle Blevins, or me, at: 
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MA-46/FoITestal Building 
1000 Independence Avenue, S.W. 
Washington> D.C. 20585 
(202) 586-5955 

I appreciate the opportwtlty to assist you with this matter. 

Enclosures 
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INDEX 

Request#: HQ-2018-01594-F 

Sixth partial response to request from Mr. John Lewis for the following: 

1. All correspondence, including any attachments, regarding the approval 
process for issuance and cancellation of DO E's Solar Energy Technology 
Office FOA FY 2018 (eventually titled DOE-FOA-0001840) and issuance of 
DOE's Advanced Solar Systems Integration Notice of Intent (eventually 
titled DOE-FOA-0001986), sent to or from the following individuals 
[hereinafter "Covered Individuals"]: 

a. Cathy Tripodi, Acting Assistant Secretary (EERE) 
b. Brian McCormack, Chief of Staff 
c. Mark Menezes, Under Secretary for Energy 
d. Sophia Varnasidis, Chief of Staff, Under Secretary for Energy 
e. Daniel Simmons, Acting Assistant Secretary (EERE) 
f. Alex Fitzsimmons, Chief of Staff (EERE) 
g. Kevin Jayne, Special Advisor to the PDAS (EERE) 
h. Tim Unruh, Deputy Assistant Secretary, Renewable Energy 
i. Ian Harnos, Chief of Staff, Renewable Energy 
j. Jennifer Garson, Chief of Staff, Renewable Energy 
k. Charlie Gay, Director, Solar Energy Technologies Office 
1. Becca Jones-Albertus, Deputy Director, Solar Energy 

Technologies Office 
m. Bindu Jacobs, Deputy Assistant Secretary, Operations (EERE) 
n. Leslie Pezzullo, Chief of Staff, Operations (EERE) 
o. John Barth, Budget Director (EERE) 
p. Derek Passarelli, Director, Golden Field Office 
q. Diana Bobo, Grants Manager, Golden Field Office 
r. Clay Pfrangle, Grant Management Specialist, Golden Field Office 
s. Bruce Walker, Assistant Secretary, Office of Electricity 
t. Karen Evans, Assistant Secretary, Cybersecurity, Energy 

Security, and Emergency Response 
u. Catherine Jereza, Deputy Assistant Secretary, Transmission 

Permitting and Technical Assistance 
v. John Vonglis, Chief Financial Officer 
w. Christopher Johns, Director of Budget (CFO) 

2. All correspondence, including any attachments, regarding Acting Assistant 
Secretary Tripodi's use of the terms "political," "midterms," or "geographic 
diversity," sent to or from the Covered Individuals. 

3. All correspondence, including any attachments, regarding the cost of the 
merit review process for part or all ofDOE's Solar Energy Technology 
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Office FOA FY 2018 (eventually titled DOE-FOA-0001840) or DOE's 
Advanced Solar Systems Integration Notice of Intent (eventually titled DOE
FOA-0001986), sent to or from the Covered Individuals. 

4. All correspondence, including any attachments, regarding the use of dollars 
appropriated for the Solar Energy Technologies Office to other applied 
energy offices, including but not limited to, the Office of Electricity Delivery 
and Energy Reliability (OE) and the Office of Cybersecurity and Emergency 
Response (CESR), sent to or from the Covered Individuals. 

The time period for this request is March 23, 2018, to the date the search is 
conducted. 

At this time, DOE has identified sixty-one (61) documents responsive to your request. 

• Sixteen (16) documents are being released in their entirety. 

• Forty-five (45) documents are being released in part pursuant to Exemptions (b)(5) and 
(b)(6). Exemption 5 information withheld consists of information that includes 
information that is pre-decisional and/or deliberative in nature. Exemption 6 information 
withheld consists of mobile phone numbers, personal information belonging to 
individuals, conference call numbers and passcodes, and a private individual's name. 
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Doc l 

Rodriguez, Susan (CONTR) 

From: Nilsen, Garrett 
Sent: Monday, March 26, 2018 2:20 PM 
To: Fricker, Kyle;Kane, Vktor;Ferguson, Jamal (CONTR);Yuan, Guohul;Tinker, Lenny;Shultz, 

Avl;Ulrlch, Elaine ' 
Cc: Olson, Dana;Rench•McCauley, Dave (FELLOW);Bauer, Matthew (CONTR);Goldstone, 

Mkhael;Miller, Jeremlah;Gay, Charlie;Jones•Albertus, Becca;Mfkrut, Jeremey;Walter, 
David 

Subject: RE: FY'18 FOA strategy Meeting 

Adding Dave Walterto the list so he can help with FOA logistics and learn the process. 

Kyle what you mention below makes sense although that will be a very tight turn around on the concept papers. My 
concern Is compounded by the fact that some teams will have other efforts going In parallel (CSP and SI FOAs, Prlie, etc). 

Kyle, could I ask you to tag up with each of the PMs to get there timelfnes far each of the efforts they have going right 
now and put them in a single spreadsheet so we can see what is golhg an each month? Would you be able ta do that by 
Thursday so we ca~ discuss office workload over the coming months at the PM off site Friday? 

Let me know if you think It will be an Issue for you to do this(b) (6) 
the most vlslblllty Into the FONPrlze and the other teams should have a feel far where they are. 

In short, I think each effort alone Is pnsslble, but(b) (5) 

Thanks! 

Garre.tt NIisen 
~rogram Manager, Technotogy to Mark~t 
Actln~ Program Mahagerl Soft Costs 

Solnr Energy 'rec-hnalogfi:':s Office 
\J,S. Department uf Energy 
t?nn ?.87~1 fi7fi Office 

(bJ (6) Cell 
perrett,Nnsen(ll)ei!,doe.gov 

Fram: Fricker, Kyle 
Sent: Monday, March 26, 2018 10:47 AM 

you have 

To: Kane, Victor <Vlctor.Kane@EE.Doe.Gov>; Ferguson, Jamal (CONTR) <Jamal.Ferguson@ee.doe.gov>; Yuan, Guohul 
<Guohul.Yuan@EE.Doe.Gov>; Nilsen, Garrett <Garrett,Nllsen@ee.doe.gov>; Tinker, Lenny <Lenny.Tinker@ee,Dae,Gov>; 
Shultz, Avl <Abraham.Shultz@EE,Doe,Gov>; Ulrich, Elaine <l:laine.Ulrlch@ee,Ooe.Gov> 
Cc: Olson, Dana <Dana.Olson@Hq.Doe.Gov>; Rench-McCauley, Dave (FELLOW) <Dave.Rench-McCauley@ee,doe.gov>; 
Bauer, Matthew (CONTR) <Matthew.Bauer@EE.DOE.Gav>; Goldstone, Michael <Mlchael.Goldstone@ee.doe.gov>; 
MIiier, Jeremiah <Jeremlah,Mlller@ee.doe.gov>; Gay, Charlle <Charlle.Gay@EE,DOE.Gov>; Jones•Albertus, Becca 
<BeccaJones•Albertus@ee.doe.gov>; Mikrut, Jeremey <Jeremey.Mlkrut@ee.dae.gov> 
Subject: RE: FY'18 FOA Strategy Meeting 
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One thing to note Is that our concept paper (CP) review will have to be pretty fast. With CPs coming In on April 26, we 
should be able to assign for review by May 1 (accounting for compliance review and meeting with GFO). In order ta have 
full apps (FAs) come in by June 21, we need to release encourage/discourage decisions by May 24 to give them 4 weeks 
for FA writing, That leave us 16 business days to review CPs, make decisions, and brief SO. 

I think this timellne Is feasible but It will be tough so I wanted to flag it. I guess we can revisit this tlmellne once more 
once we have the actual release date locked In. 

Best, 
Kyle 

From: Kane, Victor 
Sent: Thursday, March 22, 2018 1:40 PM 
To: Ferguson, Jamal (CONTR) <Jamal.Ferguson@ee.doe.gov>; Yuan, Guahul <Guohul.Yuan@EE.Doe.Gav>; NIisen, 
Garrett <Garrett.Nllsen@ee,doe.gov>; Tinker, Lenny <Lenny.Tlnker@ee. Doe.Gov>; Shultz, Avl 
<Abraham.Shultz@EE.Doe.Gov>; Ulrich, Elaine <Elalne,Ulrich@ee.Doe.Gov> 
Cc: Olson, Dana <Dana.Olson@Hq.Doe,Gov>; Rench-McCauley, Dave (FELLOW) <Dave.Rench-McCauley@ee.doe.gov>; 
Hott, Rebecca (CONTR) <Rebecca.Hott@ee.doe.goy>; Bauer, Matthew /CONTR) <Matthew.Bauer@EE.DQE,Gov>; 
Goldstone, Michael <Michael.Goldstone@ee.doe.gov>; Fricker, Kyle <l<vle,Fricker@EE.DOE,Gov>; Miller, Jeremiah 
<Jeremiah.Mlller@ee.doe.gov>; Gay, Charlie <Charlle.Gay@EE.DOE.Gov>; Janes-Albertus, Becca <Becca.Jones
Albertus@ee.doe.gov>; Mikrut, Jeramey <Jeremey.Mikrut@ee.doe.gov>; Dave Rench McCauley 
<drench56@gmall.com> 
Subject: RE: FY'18 FOA Strategy Meeting 

Hi Ali, here Is a draft timellne table assuming a March 29 th FOA release date. I based it off of the schedule we had 
created together In a previous meeting. Please let me know If you think lf should be adjusted. 

Best, 
Victor 

FOA Issue Date: 
Submission Deadline for letter of Intent (LOI): 

March 291', 2018 
April 19"', 2018, 
3:00am ET 

Informational Weblnar: Visit EERE exchange FOA description for detalls regarding weblnar 
timing and registration 
Submission Deadline for Concept Papers: April 26th, 2018, 

• Applicants must submit a Concept Paper by 3;00pm ET on the due date listed 3:00pm ET 
above to be eligible to submit a Fu/! App!lcatlon, Toph:: Areas 2,1 and 3.1 StPS 
applications must resubmit their LOI again as a concept paper by the concept 
paper deadline above to dear an administrative software restriction of EERE 
Exchange, 

Submission Deadline for Full Applications and SIPS Applications: June 21'', 2018, 
3:00pm ET 

Expected Submission Deadline for Replles to Reviewer Comments: July 26th, 2018, 
3:00bm ET 

Expected Tlmeframe for EERE Selection Notifications: September 2018 

From: Kane, Victor 
Sent: Thursday, March 22, 2018 12:04 PM 
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To: Ferguson, Jamal {CONTR) <.lamal.Ferguson@ee.doe.gov>; Yuan, Guohul <Guohul.Yuan@EE.Doe,Gov>: NIisen, 
Garrett <Garrett.Njlsen@ee.doe.gov>; Tinker, Lenny <Lenny,Tlnker@ee.Doe.Gov>; Shultz, Avl 
·<Abraham.Shultz@EE.Ooe.Goy>; Ulrich, Elaine <Elaine.Ulrlch@ee.Ooe.Gov> 
Cc: Olson, Dana <Dana.Olson@Hg.Ooe.Gov>; Rench-McCauley, Dave (FELLOW) <0ave.Rench-McCauley@ee.doe.gov>; 
Hott, Rebecca (CONTR) <Rebecca.Hott@ee.doe.gov>; Bauer, Matthew (CONTRl <Matthew.Bauer@EE.DOE.Gov>; 
Goldstone, Michael <Mlchael.Goldstone@ee,doe,gov>; Fricker, l<yle <Kyle.Frfcker@EE.DOE.Gov>; Miller, Jeremiah 
<Jeremlah.Mlller@ee.doe.gov>; Gay, Charlie <Charlie.Gay@EE.DOE.Gov>; Jones-Albertus, Becca <Becca.Jones
Albertus@ee.doe.gov>; Mikrut, Jeremey <Jeremev,Mllsrut@ee.doe.gov>; Dave Rench McCauley 
<drench56@gmall.com> · 
Subject: RE: FY'18 FOA Strategy Meeting 

HI All, as a last step for the FOA we need to decide how we would like to display the funding by topic and number of 
awards. I began to write It out In paragraph form and It became hard to follow. Can you please review the below and 
come to the 1pm meeting today to determine how we should display the information? 

Best, 
Victor 

I. Award Information 

A. Award Overview 

i. Estimated Funding 
EERE expects to make awards based on the guidance provided in the below table (subject to the 
availability of appropriated funds}. The cells are structured to show: 

• The expected total amount of funding allocated for the subtopic 
o Note: The actual funding numbers per subtopic may be somewhat higher 

or lower depending on the number and quality of applications within each 
subtopic 

• The average expected amount for an individual award within that subtopic 
o Note: Individual award amounts may be somewhat higher or lower than 

the expected amount depending on the scope of the project 
• The expected award duration for a project within that subtopic 

o Note: Depending on the scope of the proposed project, some projects may 
have shorter durations, and in rare cases, longer durations 

• The expected number of awards that could be made for the subtopic 

Topic Title 

o Note: The actual number of awards per subtopic will depend on the 
number and quality of applications within each subtopic 

Details ($105M in total funding) 
TOPIC 1: Adaptive local Grids, Advanced Systems Integration Technologies (20% cost share, TRL 2-5) 
Topic 1.1 Adaptive local Grids •$18M 

•$4.5M/award 
"'3 years 

"'4 awards 
Toplc1,2 Solar Observability •$18M 
Topic 1,3 Solar+ X •$3M/award 

... 3 years 
"'4 awards 

Topic 1.4 Innovative Pathways: •$2M 
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System's Integration ~$1M/award 
""3 years 

"'2 awards 

Topic 2: Concentrating Solar Power Research and Development (20% cost share, TRL 2-5) 
Topic 2.1 Small Innovative Projects •$SM 

In Solar (SIPS): •$300k/award 
Concentrating Solar Power ,..1,Syears 

N17 awards 

Toole 2.2 Advanced CSP Collectors 
Toplc2.3 Advanced Power cycles ~$34M total 

for CSP "$2M/award 
Topic 2.4 Advanced CSP Thermal ... a years 

Transport System and "'17 awards 

Comoonents 
Topic 2.5 Innovative Pathways: •$1M 

Concentrating Solar Power •$1M/award 
"'3 years 
"'1 award 

Toole 3: Photovoltaics Research and Development (20% cost share, TRL 2-5) 
Toplc3.1 Small Innovative Projects ~$2M 

In Solar (SIPS): "$200k/award 
Photovoltalcs "'1.5 years 

-10 awards 

TopJc3,2 Increasing Affordability, 
Rellablllty, and 

"$1SM Manufacturabillty of PV 
Cells, Modules, and 

•$1.SM/award 
"'3 years 

Systems "'10 awards 
Toplc3.3 Collaborative Cross-

Cuttln• PV Research 
Topic 3.4 Innovative Pathways: $2M 

Photovoltalcs •$1M/award 
"'3 years 

"'2 awards 
Topic 4: Improving and Expanding the Solar Industry through Workforce Initiatives 

(No cost share, Education and Outreach) 
Toplc4.1 Increasing Inclusion In the 

Solar Workforce 

Toplc4.2 Digital Adaptation In 
Power Systems through 
Workforce Initiatives 

•··•-Original Appolntment••·
From: Ferguson, Jamal (CONTR) 
Sent: Thursday, August 24, 2017 12:33 PM 

"$2M 
•$1M/award 

"'3 years 
"'2 awards 

~$SM 
•$3M/award 

"'S years 
"'2 awards 

To: Ferguson, Jamal (CONTR); Yuan, Guohul; NIisen, Garrett; Kane, Victor; Tinker, Lenny; Shultz, Avl; Ulrich, Elaine 
Cc: Olson, Dana; Rench-McCauley, Dave (FELLOW); f-lott, Rebecca (CONTR); Bauer, Matthew (CONTR); Goldstone, 
Michael; Fricker, Kyle; MIiier, Jeremiah; Gay, Charlie; Jones-Albertus, Becca; Mikrut, Jeremey; Dave Rench McCauley 
Subject: FY'18 FOA Strategy Meeting 
When: Thursday, March 22, 2018 1:30 PM-2:30 PM (UTC-05:00) Eastern Time (US & Canada). 
Where: 6075 



. Topic: Discuss FV'18 FOA strategies 
Required Attendees: PM and/or team delegate selected by PM 

··•Do NOT DELETE OR CHANGE ANY OF THE TEXT BELOW THIS 
LINE**************************************************** 
WebEx information for your meeting scheduled on https:Umeetlngs,doe.gov/meetlngs will replace this section after you 
save and send this Invitation, 
***DO NOT DELETE OR CHANGE ANY OF THE TEXT BELOW THIS LINE* .. 

Jamal Ferguson has scheduled this WebEx meeting, 

FY'18 FOA Strategy Meeting 
Host: Jamal Ferguson 

When it's time, start or Join the WebEx meeting from here: 
https://meetings.doe,gov/orion/ioinmeetlng,do7MTID-0956d342ca6eaa61049164588c63fa03 

Access Information 

Meeting Number/b) (6) 
Meeting Password: {b) (6) 

Audio Connection 

240-562-2222 (DOE) 

Access Code: 
(b) (6) 

Hosts, need your host access code or key? Go to the meeting Information page: 
https://meetings.doe,gov/orion/meetlng/meetlnglnfo?MTID-a46d04c4ea54366f2cc638201b7becab 

Delivering the power of collaboration 
The meetings.doe.gov team 
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Doc2 

1
Rodri2uez, Susan (CONTR) 

From: Yuan, Guohui 
Sent: Monday, March 26, 2018 6:50 PM 
To: Shultz, A.vi;Nilsen, Garrett;Vauss, Ebony;Gay, Charlle;Jones·Albertus, Becca;Tinker, 

Lenny;Ulrich, Elaine 
Subject: RE: Scenario Planning.xi« 
Attachments: Copy of Scenario Planning_CSP _BOS_ T2M_mod_S1.xlsx 

I populated the SI section. The only change Is to correct the number allocated for SI topics in the fY18 FOA, $36M 
(b) (5) 

Guohul 

----·Original Message•··-· 
From: Shultz, Av! 
Sent: Monday, March 26, 2018 5:19 PM 
To: NIisen, Garrett <Garrett.Nllsen@ee.doe.gov>; Vauss, Ebony <Ebony.Vauss@ee.doe.gov>; Gay, Charlie 
<Charlle.Gay@EE.DOE.Gov>; Jones-Albertus, Becca <Becca.J6nes-Albertus@ee.doe.gov>; Tinker, Lenny 
<Lenny.Tlnker@ee.Doe.Gov>; Ulrich, Elaine <Elaine.Ulrich@ee.Doe.Gov>; Yuan, Guohul <Guohui.Vuan@EE.Doe.Gov> 
Subject: RE: Scenario Plannlng.xlsx 

To simplify things for everyone, I edited Garrett's sheet a little· (b) (5) 

keep track. 

-----Original Message---• 
From: NIisen, Garrett 
Sent! Monday, March 26, 2018 5:09 PM 

to make It easier to 

To: Shultz, Avl <Abraham.Shultz@EE.Doe.Gov>; Vauss, Ebony <Ebony.Vauss@ee.doe.gov>; Gay, Charlie· 
<Charlle.Gay@EE.DOE.Gov>; Jones-Albertus, Becca <Becca.Jones-Albertus@ee,doe.gov>; Tinker, Lenny 
<Lenny,Tlnker@ee.Doe.Gov>; Ulrich, Elaine <Elalne.Ulrlch@ee,Doe.Gov>; Yuan, Guohul <Guohul.Yuan@EE.Doe.Gov> 
Subject: RE: Sc~narlo Plannlng.xlsx 

Hi Everyone, 

Attached are my additions to Avi's sheet. 

BOS 

(b) (5) 

(b) (5) Please let me know if this Is off. 

1 



- In BOS I did add a line Item for adding more funds to some ongoing efforts. (b) (5) 

our only chance to further these efforts. (b) (5) 
This may be 

(b) (5) I am open to suggestions. 

T2M 
(b) (5) 

I think we will see some solutions be proposed In particular to th PV topics . 

• (b) (5) I think we can use this as a flexible line to absorb excess funds, if there· 
are any ... 

-i~l on catalyst to ensure the Prize has enough funding to do at least 3 full rounds. This can also be added to ifwe want 
to extend runway or potentially make larger rounds In the future, depending how this first one goes of course. 

-Finally, T2M number(b) (5) 

Please let me know If you have any questions. I am at a conference tomorrow, but can be available except from 2-4 
when I will be on a panel. 

Garrett Nilsen 
Program Manager, Technology to Market 
Acting Program Manager, Soft Costs 

Solar Energy Technologies Office 
U.S. Department of Energy 
/202\ 287-1676 Office 
(b) (B) Cell 

Garrett.Nllsen@ee.doe.gov 

-----Original Message----
From: Shultz, Avi 
Sent: Monday, March 26, 2018 4:33 PM 
To: Vauss, Ebony <Ebony.Vauss@ee.doe.gov>; Gay, Charlie <Charlle.Gay@EE,DOE.Gov>; Jones-Albertus, Becca 
<Becca,Jones-Albertus@ee.doe.gov>; Nilsen, Garrett <Garrett,Nllsen@ee.doe.gov>; Tinker, Lenny 
<Lenny.Tlnker@ee.Doe,Gov>; Ulrich, Elaine <Elaine.Ulrich@ee.Doe.Gov>; Yuan, Guohul <Guohul.Yuan@EE.Doe.Gov> 
Subject: RE: Scenario Planning.xlsx 

All, 

Following our conversation at the PM meeting I took a stab at Charlie's request for CSP. A couple notes: 

(b) (5) 

2 



(b) (5) 

-These two items bumped up the total CSP subprogram funding to $62.8 M, I've highlighted my additions to Ebony's 
spreadsheet In green in the attached. 

Avl 

-----Original Message---
From: Vauss, Ebony 
Sent: Monday, March 26, 2018 2:07 PM 
To: Gay, Charlie <Charlle,Gay@EE.DOE.Gov>; Jones-Albertus, Becca <Becca.Jones-Albertus@ee.doe.gov>; Nilsen, Garrett 
<Garrett.Nllsen@ee.doe.gov>; Shultz, Avi <Abraham.Shultz@EE.Doe.Gov>; Tinker, Lenny <Lenny.Tlnker@ee.Doe,Gov>; 
Ulrich, Elaine <Elalne,Ulrlch@ee.qoe.Gov>; Vauss, Ebony <Ebony,Vauss@ee.doe.gov>; Yuan, Guohui 
<Guohui.Yuan@EE.Doe,Gov> 
Subject: Scenario Plannlng.xlsx 

For Discussion at PM meeting. 

Ebony 
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Proposed Distribution 
ofadditional resources 

·CsP2•,,:t•Y•i'i·>;0s,w;cc:,~j§;;;,i,i:•/(,,;,L,i;'ttl(b) (5) 
FY18SETO FDA 

Desan nation 
Addrt:ional Gen3 Funds 
SuNLaMP-4-FYlS Forward Funding 

.Analysis 1· 
PM 
Pv ,. "·•~-~~·:::"-:-~.::::/t;.:,:.r:.~-~•·· .-;:.::;.,i/::/:.'.:.·:-:.:;Y:'.•::fr::·:::: 
FY18SETO FOA 
SuNl..aMP + FY19 Forward Funding 

Ow-aMat 
Analysis 

QESST 
PM 
:si\fit?\?-f:::2=······::t( .•,.,:x~f;=t:'?''Tt;.•-;-<· 
FY18 SETO FOA 
SuNlaMP + FYlS Forward FundJng 

GMLC 
Analysis 
PM 
aor::~;:~fh~q:i;;f~:;;~;y;.:~.:~~~Ja:4.;.;\,:&s~:~ 
fY18 SETO FOA (:also has $1M of FY17funds} 
SuNLaMP + FY19 forward Funding for Analysis 
PM 
Top Up OngoingWorl:{SEJN, So!Smart, etc) 
catalyst 

Piiit>O/t\<;7,.:;:.:x1::~c:a~-~ ,t: t ,j;>s~;~~ 
5BIR 
F\'18 SETO FOA 
Beyond Batteries 
TCF 
catalvst 
PM 

~mc1tc-~E1~~~~;;,4::f.±1?Eif1frl1~ 
Check 
Unallocated 

. _ ~)~54;mlO",'l)o0~?,$)1¢8tooti,nocit:if$.~j:¢ 
$ 3S,000,000 $ 30,000,000 $ 3,000,000 •: 

6,000,000.00 
$ S,600,000 $ S,200,000 
$ 8,000,000 $ 8,000,000 $ 7,000,000 $ 7,000,000 $ 7,000,000 

$ SA00,000 $ 4,800,000 $ 1,000,000 l_f 

$iE;;ofoo;oari:4'tilfojf,ood,('.'oi[J8;9QD;'tioo-i;'$eii<i,<i®;oii<f 

1,000,000 

'~.i:fJ38;~~; 
$ 20.,300,000 $ 10,700,000 $ 2,000,000 
$ 27,000,000 $ 25,000,000 $ 23,500,000 $ 23,200,000 $ 23,181,.990 
$ 6,000,000 $ 5,000,000 .$ 5,000,000 $ 5,000,000 $ 5,000,000 

$ 2,500,000 $ 2,500,000 $ 2,500,000 $ 2,500,000 $ 2,500.,000 

$ 6,200,000 $ 4,800,000 $ 8,000,000 $ 8,200,000 $ 8,000,000 

;s.y;9s~ooopoo:g::s=-=e~;i~Q{!(f~i{~~;aDQ,OOdftP~;too;·oocf1tf~~?~I~1~1~{i~oooJJ:¥} 
$ 24,500,000 $ 18,500,000 $ 5,000,000 t~g/§',.\!li9i@!JJ, $ 2,000,000 
$ 15,000,000 $ 15,000,000 $ 15,000,000 $ 15,000,000 $ 15,000,000 
$ 10,000,000 $ 7,000,000 $ 3,000,000 ,. - . - - ;, 

$ 5,500,000 $ 4,500))00 $ 1,700,000 

${(i'Qisiio;ooii\Wi~~)i60$ii0Ws'i!Mzj,Ji',nftif.~'-<l\/i;i,MJ0fo-1 
$ 7,000,000 S fi,750,000 $ 3,000,000 ) 
$ 3,000,000 $ 1,750,000 $ 2,000,000 . $ 

$ 1,000,000-

2,000,000 ln PV budget request 

$ 1,S00,000 $ 1,000,000 

$ 3,500,000 
J$; •. y2i,ooO:oOo".}$'.~)?-s;00~00D\s\tl&Pf!O,aO(dt •41;oao;voo /:S-1:¼9:-i.oPJ)00.7(,.0,.~ ~,)k~ ;}-\;~~ 

$7,373,000 $6,113,750 $3,285,000 . $ 4,340,000 $ 2,390,710 In PV budget request 

$5,209,000 $3,778,750 $1,000,000 

$1,818,000 $1,507,500 
$3,000,000 $ 

$ 1,600,000 $ 1,600,000 $ 205,000 

~~~9.ff#.f~?..~@1t@JJi~ij%,~gQ}&_~~ii3$JQ 
$ 241,600;000 
$ (40,100,000) 

627,300 In PV budget request 



Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Cc: 
Subject: 

Fitzsimmons, Alexander 
Wednesday, March 28, 2018 12:44 PM 
Varnasidis, Sophia 
Simmons, Daniel 
RE: FY18 FOA review for S3 

Sounds good. Thank you for the update, Sophia. 

From: Varnasidis, Sophia <Sophia.Vamasidis@hq.doe.gov> 
Date: Wednesday, Mar 28, 2018, 9:05 PM 
To: Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Subject: RE: FYI 8 FOA review for S3 

Alex, 
(b) (5) 

Thanks 
Sophia 

From: Fitzsimmons, Alexander 
Sent: Wednesday, March 28, 2018 10:37 AM 
To: Varnasidis, Sophia <Sophia.Varnasidis@hq.doe.gov> 
Subject: FY18 FOA review for S3 

Hi Sophia, 

Doc3 

Does S3 want to review our FY18 FOAs? Our program offices are adjusting their spend plans based on the new 
budget numbers. Daniel and I will get a full report by COB Friday and will be briefed by our DASs on their 
proposals early next week. 

Best, 

Alex 



Doc4 

Rodriguez, Susan (CONTR) 

From: Slngsen, Jeannette 

Sent: Thursday, April OS, 2018 7:06 AM 
To: 
Cc: 
Subject: 

Tirado, Chrlstopher;Funding Opportunity Announcement (FOA) 
Jacob, Bindu;Peralta, Kara Houston;Schneir, Sydney;Pezzullo, Leslie 
RE: Weekly Update - Financial Assistance Work Plans 

Attachments: Work Plan for Approved FY17 FOA's - EERE 4-4-2018.xlsx 

Hi Chris, 

Thank you for the extension on EERE's FY18 FOA plan submission. In the meantime, attached please find EERE's updated 
FY17 work plan for this week (one update on row 34). 

Jeannette Singsen 
Phone: 240-562-1782 

-----Original Message----
From: Tirado, Christopher 
Sent: Thursday, April 05, 2018 7:36 AM 
To: Slngsen, Jeannette <Jeannette.Singsen@EE.Doe.Gov> 

Cc: Peralta, Kara Houston <KaraHouston.Peralta@ee.doe.gov> 
Subject: RE: Weekly Update - Financial Assistance Work Plans 

HI Jeannette, 

Is It possible to still receive the previous version of the plan if there are updates? If not, or If there are no updates, I will 
just be on the lookout for the updated version in the next couple of weeks. 

Thank you, 
Chris 

-----Original Message----

From: Singsen, Jeannette 
Sent: Wednesday, April 04, 2018 4:22 PM 
To: Tirado, Christopher <Christopher.Tirado@Hq.Doe.Gov> 

Cc: Peralta, Kara Houston <KaraHouston.Peralta@ee.doe.gov> 
Subject: RE: Weekly Update - Financial Assistance Work Plans 

Hi Chris, 

May we request an extension for the updated work plan submissions until our FY18 plan Is finalized? We are likely 1 to 

2 weeks out from finalizing our plan. 

EERE received a 14% increase over FY17 Enacted and we are doing a full review of FOA plans with EERE leadership. At 
this point, decisions are still pending with EERE leadership. 

Thank you I 

Jeannette 
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Phone: 240-562-1782 

-----Original Message-----
From: Funding Opportunity Announcement (FDA) 
Sent: Tuesday, April 03, 2018 8:43 AM 
To: Singsen, Jeannette <Jeannette.Singsen@EE.Doe.Gov> 
Subje_ct: RE: Weekly Update - Financial Assistance Work Plans 

Hi Jeanette, 

Now that the budget has been passed, is it possible to get the actual amounts that each FDA is estimated to receive (vs. 
the estimated House, Senate, CR marks used before)? 

Thank you, 
Chris 

-----Original Message----
From: Singsen, Jeannette 
Sent: Wednesday, March 21, 2018 5:42 PM 
To: Tirado, Christopher <Christopher.Tlrado@Hq.Doe.Gov>; Funding Opportunity Announcement (FDA) 
<FOA@hq.doe.gov> 
Cc: Jacob, Bindu <Bindu.Jacob@ee.doe.gov>; Peralta, Kara Houston <KaraHouston.Peralta@ee.doe.gov>; Schneir, 
Sydney <Sydney.Schneir@EE.Doe.Gov>; Pezzullo, Leslie <Leslle.Pezzullo@ee.doe.gov> 
Subject: Weekly Update - Financial Assistance Work Plans 

Attached please find EERE's updated work plans for this week. 

Thank you, 

Jeannette Singsen 

Project Management Coordination Office (PMCO) 

Office of Energy Efficiency and Renewable Energy 

U.S. Department of Energy 

Phone: 240-562-1782 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 

Peralta, Kara Houston 
Thursday, June 21, 2018 11:33 AM 
Tirado, Christopher 

Docs 

Cc: 
Subject: 

Jacob, Bindu;Pezzullo, Leslie;Singsen, Jeannette;Wozniak, Genevieve 
EERE FY18 Financial Assistance Funding 

Chris, 

Below please find the numbers you requested from EERE. The numbers represent the total planned amount for FOAs 
approved as part of the FY18 FOA process, no matter the year of the funding. 

Please note: Some of these FOAs utilize funding from prior years (e.g., FY17, FY16). That Information was Included in 
the MA FOA Cover Sheets provided as part of the FY18 review/approval process. 

Please feel free to reach out if you have questions or need anything additional. 

&~!1@~Ii:r~~*1@c\1i1.~!~i~i~t;ir ·• .t~i~\\pqf$i• 
FOA $443,385,000 

ALRD $286,500,000 

'FqA•~nii.AQfi)Jqf~f(;J;g •·.·s•.> I$7M)Ms,ilqq·• 

Thanks, 
Kara 

Kara H. Peralta 
Acting Director, Office of Business Operations 
Energy Efficiency and Renewable Energy 
U.S. Department of Energy 
KaraHouston.Peralta@ee.doe.gov 
0: 202.586.8925 M:(b) (6) 
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Doc 6 

Federal Investment in EERE Selections (since April) 
,§i~te••ltif.9~8~ffi./:•:1;;\;;J ,&\, }·•tc .. f••) .• ···••.:wc;il~~im~6rN~Me•e;•1;:; v•··••i':c·r::::: if/it~i·•·: 

Al< Alternate Selections from: Marine and University of Alasl<a Fairbanks $1,000,000 
Hydrokinetic (MHK) Technology 

AK Total 

AR 

AR Total 

AZ 

AZ Total 

CA 

Development and Advancement 
Alternate Selections from: Next 
Generation Marine Energy Systems, 
Durability and Survivability. Topic Area 2 

Advanced Power Electronics Design for 
Solar Applications 

EERE SBIR/STTR Phase I, Release 2 
Selections 

Advanced Power Electronics Design for 
Solar Applications 
EERE SBIR/STTR Phase I, Release 2 
Selections 

FY 2017 Vehicle Technologies Office 
Batteries and Electrification to Enable 
Extreme Fast Charging Funding 
Opportunity Announcement 

lgiuglg Village Council 

University of Arkansas 

Local Motors 

Flex Power Control, Inc. 

Cuberg, Inc 

Global Algae Innovations, Inc. 
Industrial Microbes, Inc. 
lnnosense LLC 
lntertie Incorporated 
Lygos 
M icroBio Engineering 
Operant Solar 
Physical Optics Corporation 
Porifera Inc. 
Sunvapor Inc 
Traffic Worx LLC (dba Xtelligent) 
Vlstar Energy 
Delta Products Corporation 

Regents of the University of 
California, University of California 
San Diego 
SLAC National Accelerator 
Laboratory 

Generation 3 Concentrating Solar Power Electric Power Research Institute, 
Systems Inc. 

$2,320,000 

$3,320,000 

$2,765,138 

$2,765,138 

$150,000 

$150,000 

$2,496,150 

$150,000 

$150,000 
$150,000 
$150,000 
$150,000 
$150,000 
$150,000 
$150,000 
$300,000 
$150,000 
$150,000 
$150,000 
$150,000 

$3,499,962 

$653,641 

$1,500,000 

$1,499,901 



CA Generation 3 Concentrating Solar Power University of California San Diego $1,180,000 

Systems (Alternates) 
CA Total $12,929,654 

co Advanced Power Electronics Design for National Renewable Energy $1,000,000 

Solar Applications Laboratory 

EERE SBIR/STTR Phase I, Release 2 ADA Technologies, Inc. $150,000 

Selections 
Hazen Research, Inc. $150,000 

JC Solutions LLC $150,000 

TDA Research, Inc. $600,000 

Generation 3 Concentrating Solar Power National Renewable Energy $7,035,309 

Systems Laboratory 

CO Total $9,085,309 

CT EERE SBIR/STTR Phase I, Release 2 3D Array Technology LLC $150,000 

Selections 
Energy Analytics LLC $150,000 

Fuel Cell Technologies H2 Production FuelCell Energy $1,500,000 

Alternate Selections 
CT Total $1,800,000 

DE EERE SBIR/STTR Phase I, Release 2 Compact Membrane Systems, Inc. $150,000 

Selections 
EA Membranes LLC $150,000 

RIKarbon, Inc. $150,000 

DE Total $450,000 

FL EERE SBIR/STTR Phase I, Release 2 Mainstream Engineering Corporation $150,000 

Selections 
FY 2017 Vehicle Technologies Office Mlcrovast, Inc. $1,500,000 

Batteries and Electrification to Enable 
Extreme Fast Charging Funding 
Opportunity Announcement 

FL Total $1,650,000 

GA Advanced Power Electronics Design for Georgia Institute ofTechnology $1,927,973 

Solar Applications 
Generation 3 Concentrating Solar Power Georgia Institute ofTechnology $3,318,635 

Systems 
GA Total $5,246,608 

HI EERE SBIR/STTR Phase I, Release 2 Global Algae Innovations, Inc $150,000 

Selections 
Global Algae Innovations, Inc. $150,000 

HI Total $300,000 

IA EERE SBIR/STTR Phase I, Release 2 Sep-All LLC $150,000 

Selections 



IA Total $150,000 

ID Advanced Power Electronics Design for Idaho National Laboratory $1,000,000 

Solar Applications 
EERE SBIR/STTR Phase I, Release 2 Idaho Scientific $150,000 

Selections 
ID Total $1,150,000 

IL Biomass Research and Development Northwestern University $1,600,000 

Initiative (BRDI) 
EERE SBIR/STTR Phase I, Release 2 Beltech $150,000 

Selections 
Emergy LLC $150,000 

GARD Analytics $150,000 

QCoefficlent, Inc., $150,000 

IL Total $2,200,000 

IN EERE SBIR/STTR Phase I, Release 2 Indiana Tool & Mfg. Co., Inc. $150,000 

Selections 
Magnetic Power-Motion, LLC $150,000 

Generation 3 Concentrating Solar Power Purdue University $1,960,745 

Systems 
IN Total $2,260,745 

KY EERE SBIR/STTR Phase I, Release 2 Blake-Philips $150,000 

Selections 
KY Total $150,000 

MA EERE SBIR/STTR Phase I, Release 2 Boston Electrometallurgical $150,000 

Selections Corporation 

CAMX Power LLC $150,000 

Polnox Corporation $150,000 

Triton Systems, Inc. $150,000 

Xilectric $150,000 

Fuel Cell Technologies H2 Production Saint-Gobain Ceramics & Plastics, $967,026 

Alternate Selections Inc. 

Generation 3 Concentrating Solar Power Massachusetts Institute of $1,771,798 

Systems Technology 

Generation 3 Concentrating Solar Power Massachusetts Institute of $1,932,414 

Systems (Alternates) Technology 

Innovative Solutions for Fish Passage at Alden Research Laboratory, Inc. $799,999 

Hydropower Dams 
University of Massachusetts Amherst $318,127 

Alternate Selections from: Marine and ENORASY LLC $755,000 

Hydroklnetic (MHK) Technology 
Development and Advancement 

Resolute Marine Energy, Inc. $999,853 

MA $8,294,217 

Total 



MD Advanced Power Electronics Design for University of Maryland: College Park $1,872,818 

Solar Applications 
EERE SBIR/STTR Phase 1, Release 2 Accustrata, Inc. $150,000 

Selections 
lnventwood LLC. $150,000 

Ladybug Tools LLC $150,000 

MD $2,322,818 

Total 
ME EERE SBIR/STTR Phase I, Release 2 Introspective Systems LLC $150,000 

Selections 
Innovative Solutions for Fish Passage at Black Bear Hydro Partners, LLC: $800,000 

Hydropower Dams Brookfield Renewables 

Alternate Selections from: Marine and ORPC Solutions $636,699 

Hydroklnetic {MHK} Technology 
Development and Advancement 

ME $1,586,699 

Total 
Ml EERE SBIR/STTR Phase I, Release 2 Navltas Advanced Solutions Group, $150,000 

Selections LLC 

FY 2017 Vehicle Technologies Office Regents of the University of $1,500,000 

Batteries and Electrification to Enable Michigan 

Extreme Fast Charging Funding 
Opportunity Announcement 

Ml Total $1,650,000 

MN EERE SBIR/STTR Phase 1, Release 2 Macchlna, LLC $150,000 

Selections 
SarTec Corporation $150,000 

Smart Information Flow $150,000 

Technologies 

TerraCOH Inc $150,000 

Alternate Selection for Energy Efficiency Regents of the University of $1,504,680 

R&D for Fluid-Power Systems in Off-Road Minnes.ota 

Vehicles 
MN $2,104,680 

Total 
MT EERE SBIR/STTR Phase I, Release 2 Glacigen Materia Is, Inc. $150,000 

Selections 

MT $150,000 

Total 
NC Advanced Power Electronics Design for North Carolina State University $1,517,146 

Solar Applications 
EERE SBIR/STTR Phase I, Release 2 lntelli-Products Inc. $150,000 

Selections 
NC Total $1,667,146 



NH Generation 3 Concentrating Solar Power Brayton Energy, LLC $7,570,647 

Systems 
Generation 3 Concentrating Solar Power Brayton Energy, LLC $1,181,603 

Systems (Alternates) 

NH $8,752,250 

Total 
NJ EERE SBIR/STTR Phase I, Release 2 Ashwin-ushas Corporation $150,000 

Selections 
NJ Total $150,000 

NM Advanced Power Electronics Design for Sandia National Laboratories $1,031,070 

Solar Applications 
Generation 3 Concentrating Solar Power Sandia National Laboratories $9,464,755, 

Systems -NM $10,495,825 

Total 
NV EERE SBIR/STTR Phase I, Release 2 covalent $150,000 

Selections 
NV Total $150,000 

NV EERE SBIR/STTR Phase I, Release 2 ecoLong LLC $150,000 

Selections 
LCDrives Corp. $150,000 

Maalka $150,000 

OLEDWorks LLC $150,000 

FY 2017 Vehlcle Technologies Office Research Foundation for the State $800,000 

Batteries and Electrification to Enable University of New York - Stony Brook 

Extreme Fast Charging Funding University 

Opportunity Announcement 
Generation 3 Concentrating Solar Power Mohawk Innovative Technology, Inc. $1,258,629 

Systems 
Generation 3 Concentrating Solar Power Rensselaer Polytechnic Institute $1,799,892 

Systems (Alternates) 
U.S. Offshore Wind Research and New York State Energy Research and $18,500,000 

Development Consortium FOA Development Authority (NYSERDA) 

NY Total $22,958,521 

OH EERE SBIR/STTR Phase I, Release 2 Acme Express, Inc. $150,000 

Selections 
Asymmetric Technologies $150,000 

Siena Tech LLC $150,000 

Bio-Missions LLC $150,000 

Faraday Technology, Inc. $300,000 

Tech41maglng LLC $150,000 

Generation 3 Concentrating Solar Power Powdermet Inc. $1,326,384 

Systems (Alternates) 



OH $2,376,384 

Total 
OK Generation 3 Concentrating Solar Power University of Tulsa $1,515,687 

Systems 
OK Total $1,515,687 

OR EERE SBIR/STTR Phase I, Release 2 Voxtel, Inc. $150,000 

Selections 
OR Total $150,000 

PA EERE SBIR/STTR Phase I, Release 2 BuildSimHub Inc. $150,000 

Selections 
Christian Schafmeister $150,000 

Media and Process Technology Inc $150,000 

FY 2017 Vehicle Technologies Office Pennsylvania State University $1,000,000 

Batteries and Electrification to Enable 
Extreme Fast Charging Funding 
Opportunity Announcement 

PA Total $1,450,000 

RI EERE SBIR/STTR Phase I, Release 2 Aquanis, Inc. $150,000 

Selections 
Prisere LLC $150,000 

RI Total $300,000 

SC Advanced Power Electronics Design for Savannah River National Laboratory $1,000,000 

Solar Applications 
EERE SBIR/STTR Phase I, Release 2 Tetra mer Technologies, L.L.C. $300,000 

Selections 
SC Total $1,300,000 

TN Advanced Power Electronics Design for Oak Ridge National Laboratory $8,755,000 

Solar Applications 
Biomass Research and Development The University ofTennessee $1,400,000 

Initiative (BRDI) 
FY 2017 Vehicle Technologies Office Coulometrics, LLC $1,000,000 

Batteries and Electrification to Enable 
Extreme Fast Charging Funding 
Opportunity Announcement 

Oak Ridge National Laboratory $3,107,901 

University ofTennessee: Knoxville $720,000 

Innovative Solutions for Fish Passage at Electric Power Research Institute, $449,920 

Hydropower Dams Inc. 

TN Total $15,432,821 



TX Advanced Power Electronics Design for University ofTexas at Austin $2,999,400 

Solar Applications 
EERE SBIR/STTR Phase I, Release 2 Electronlnks, Inc $150,000 

Selections 
TX Total $3,149,400 

UT EERE SBIR/STTR Phase I, Release 2 lnnoSys, Inc. $150,000 

Selections 
FY 2017 Vehicle Technologies Office Wireless Advanced Vehicle $4,292,137 

Batteries and Eiectrlflcatlon to Enable Electrification 

Extreme Fast Charging Funding 
Opportunity Announcement 

UT Total $4,442,137 

VA Advanced Power Electronics Design for Virginia Polytechnic Institute and $1,031,317 

Solar Applications State University 

EERE SBIR/STTR Phase I, Release 2 BEM Controls $150,000 

Selections 
Fend, LLC $150,000 

Golden Analytics LLC $150,000 

Luna Innovations Incorporated $150,000 

Strategic Analysis, Inc. $150,000 

VA Total $1,781,317 

VT Generation 3 Concentrating Solar Power Hayward Tyler, Inc. $2,000,000 

Systems 
VT Total $2,000,000 

WA Advanced Power Electronics Design for University of Washington $2,837,106 

Solar Applications 
EERE SBIR/STTR Phase I, Release 2 Artesian, Inc. $150,000 

Selections 
Molecule Works Inc. $150,000 

· Alternate Selections from: Marine and Oscilla Power, Inc. $992,668 

Hydrokinetlc {MHK} Technology 
Development and Advancement 

WA $4,129,774 

Total 
WI EERE SBIR/STTR Phase I, Release 2 Safe Li $150,000 

Selections 
WI Total $150,000 

WV Fuel Cell Technologies H2 Production West Virginia University Research $996,835 

Alternate Selections Corporation 

WV $996,835 

Total 



WV 

WV 

EERE SBIR/STTR Phase I, Release 2 
Selections 

Resona Pressure Systems LLC $150,000 

$150,000 



Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 

-Hi All, 

Kane, Victor 
Wednesday, April 11, 201812:47 PM 
DL·EERE·4S (OFC) Solar Energy All 
SETO FY18 fOA Schedule 

Doc7 

There is a big push to get the FY18 SETO FOA out on Monday and an Interest In scheduling the process so we can 
obligate FY18 funds before the end of the fiscal year. Below Is my understanding of the schedule the FOA team· worked 
on that gives us the best chance of obligating funds. These dates are reflected In the FOA. I think everyone agrees this is 
a challenging schedule and will require close coordination ta accomplish. Once the FOA is released I will send out 
calendar invites to the dates that will require the attention of most of the office. Let me know if you have any questions. 

1. FOA Released· Aprll 16th 

2. Concept papers due - May 9th 

3. (b) (5) 
4, 
5. 
6. 
7. 
8. 
9, 
10, 
11. 
12. 

Best, 
Victor 

l 



Rodriguez, Susan (CONTR) 

From: 

Sent: 
To: 
Subject: 
Attachments: 

Tim-

Docs 

/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDL T)/CN = RECIPIENTS/CN =4CSAEFFD8B6E4C19861AM88B8CECB63-

GARSON, JEN 
Wednesday, May 02, 2018 9:33 AM 
Unruh, Timothy 
FOAs list and 0MB Briefing Decks 
Combined FOA Spreadsheet for 0MB Briefing.xlsx; GTO 0MB Brief for David 
Hester.pptx; SETO 0MB Brief for David Hester.pptx; WETO 0MB Brief for David 
Hester.pptx; WPTO 0MB Brief for David Hester.pptx 

Per you request, please find attached the combined FOA list for FY17, FY18, and FV19. And attached are each of the 
offices' presentations to the new examiner. While the 0MB briefing you will do is to the broader sector in 0MB, I 

thought these might be useful as you prepare. 

Best, 
Jenn 

Jennifer Garson 
Chief of Staff 
Office of Deputy Assistant Secretary for Renewable Power 
Office of Energy Efficiency and Renewable Energy 

U.S. Department of Energy (b) (6) 
Jennifer.Garson@ee.doe.gov I {202) 586-0082 (w) I (m) 
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Sf Pffltl!X) \i\li◊A#U\ ff:f!:oAINijrif&i/'1Bil.ef Pilsl:\-lptioffi)!;\ 'l@ll sli.i.~¢Uiiij~ift: 
DE-FOA- Efficient Drilling for Geothermal 

$14,500,000 
GTO 0001880 Energy (EDGE) 

8 to 10 FY18 

GTO 
TBD Zonal Isolation FOA $4,450,000 2 to 5 FY18 

Machine Learning FOA (Advanced 

TBD Optimization Algorithms for $3,640,000 4 to 8 FY18 

GTO Geothermal) 

GTO N/A FORGE 1 FY18 

DE-FOA-
Solar Energy Technologies Office 

0001840 
FY18 Funding Opportunity $105,500,000 70 FY18 

SETO Announcement 

TBD 
Advanced Components and 

FY18 
WETO Operations R&D $6,000,000 6to 8 

WETO 
TBD Offshore Wind Resource Science 

$8,000,000 1 
FY18 

Collaborative FOA with AMO on 

TBD 
Thermoplastics Composites and 3-

FY18 
D Printing for Offshore Wind 

WETO Applications $3,000,000 1 to 2 

WETO TBD NWTC Upgrades FY18 

Hydropower- Pumped Storage 
Between 1 and 

TBD Hydropower (NOTE: will be $10,000,000 FY18 

WPTO combined with HydroNEXT) 
5 

DE-FOA-
Marine and Hydroklnetic 

Between 1 and 

0001837 
Technology Advancement and Data $22,300,000 

4 
FY18 

WPTO Dissemination 

DE-FOA- HydroNEXT: Standard Modular 

WPTO 0001836 Hydropower $2,000,000 4 FY18 
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Released 

Briefing Scheduled for 

PDAS 

In MA Review 

Down-Select for FORGE 

Released 

In MA Review 

In MA Review 

Briefing Not Scheduled 

Briefing Not Scheduled 

FOA being drafted 

Released 

FOA being drafted 



Geothermal Technologies Office 

u.s. DEPARTMENT oF ! Energy Efficiency & 

ENERGY I Renewable Energy 
Dr. Susan Hamm, Director 



Why Does Geothermal Matter? 

Geothermal. .. 
• 

• 

• 

• 

• 

An always-on energy source that harnesses the 
earth's natural heat 

Improves domestic energy security and energy 
independence 

Provides baseload (24-hr} power with flexible 
on/off 

Creates thousands of valuable energy sector 
jobs and strengthens local economies 

On path to becoming a widely available 
renewable energy source ... an "everywhere" 
solution 

U.S. DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 



Geothermal Technologies Office: Mission 

• The mission of the Geothermal Technologies Program (GTO) is to support early-stage 
research and development (R&D) to strengthen the body of knowledge upon which 
industry can accelerate the development and deployment of innovative geothermal 
energy technologies. 

• GTO.focuses on areas such as drilling 
cost, success probability, and new 
technologies to reduce the risk in early 
stage 

,,. 
"".ti ,,',VJ~ 

I .2. 

11 

- -- - 1100%·1 ~;, ,.~-cosri fiJ 
, : .. · lei! ., , · ·.t' [ '1;..~~ 
' " ,· ' .. I . I!~ 

l ,Vi ! -~ 
' ' 

.L . ·1 .. : 
. i. 

. ·:1 

' . ::l 

J f i Jl l·1 ! :l·1.l 11· 1 ii -- ;, E ··)·:·E .;,_· u.. , ) :(:, ,.8 , , )== 

2-4 years 1-2 years 1-2 years 

1i1sk· 
W,;,,,.:7 0 
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ENERGY 
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(;TO Key Goals, Objectives, and Priorities 
Transition from Near to Long Term 

. NearTerm 

:- ..... •·· ........... · .. · 

. Utilize waste0 heat / 
promote distributed 

· energy 

:- ................. -.. 

scale 

:,,- .... -.............. ~ 

Local Direct Use 

Near to Intermediate 

Promote Secfof Gro\'Jth 

10's GW ,additional ·· 

potential 

Majority ofthe 
·· Private Sector 

U.$. DEPARTMENT OF 

ENERGY 

Long Term 

............. -·.-....... -; .. 

Develop r~plicable 

mcidel for commercial 

scale-up 

................... 

· 1o's - 100's GW 
potential - higher risk 

High potential for growth 

and new entrants 

resulting from EGS Field 

Observatory 

Energy Efficiency & 
Renewable Energy 



Typical Geothermal Power Plant 

Hot fluid {water, steam, or 
both} produced from wells 

drilled into ground 

lllllllllh.. Fluid passed through power ~Fluid {usually} re-injected 
__,,. plant to generate electricity ...,.- back into ground 

u.s. oePARTMENT oF Energy Efficiency & 
ENERGY Renewable Energy 
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GTO Budget Overview {2014-2019} 
($ in Millions) 

$45.8 

GTO APPROPRIATIONS 
(PAST 5 YEARS) 

$71.0 $69.5 

$55.0 

$80.9 

FY14 FY15 FY16 FY17 FY18 
ENACTED ENACTED ENACTED ENACTED ENACTED 

(b) (5) 

GTO FY19 Budget Request ($30.0M) 
(By Subprogram) 

U.S, DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 
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. FY 2019 Congressional Request 

Major Activities 

• Frontier Observatory for Research in Geothermal Energy (FORGE) 

• EGS Collab 

• Subsurface Stress Measurement and Simulation 

• · Beyond Batteries 

U.S. DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 



The FORGE Initiative 

The FORGE objective is to design and test a reproducible approach to 
developing large-scale, economically sustainable EGS reservoirs and 

enable their widespread deployment. 

='"""~ f1,.._-. 

U.S. DEPARTME·NT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 



EGS Collab 

COLLAB 
A PATH TO F®RGE 
U.S. DEPARTMENT OF ENERGY 

Drilling operations recently 
concluded at SURF (South Dakota), 
with stimulation and flow testing in 
Spring 2018. 

U.S~ DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 
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State of Stress FOA- Subsurface R&D (formerly known as SubTER) 

. 
FY 2019 State of Stress FOA Focus Areas 

• Improve resolution of meso-scale 
(0.1-l0km) subsurface stress 
detection 

• Increase understanding of subsurface 
stress simulation and inversion 
methodologies in order to improve 
reservoir management, fluid 
production, and wellbore integrity 

LANL developed state of stress modelshY relating . 
regional & basin scale stress to a reservoir scale state 
of stress. 

US Geothermal developed 3D 
permeability models to characterize 
he reservoir state of stress 

U.S. DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 
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FY 2018 Activities 

Major Activities - Continuing 

• GeoVision 

• Frontier Observatory for Research in Geothermal Energy {FORGE) 

• EGS Collab* 
--

• Hydrothermal R&D (lab research)* 

Major Activities - New 

• FOA: Efficient Drilling for Geothermal Energy (EDGE) 

• FOA: Machine Learning for Geothermal Energy and the Geosciences 

• FOA: Zonal Isolation 

• Lab Call: Waterless Stimulation* 

• Lab Call: Hybridization & Beyond Batteries 

• Prize: Advanced Manufacturing Competition 

* Included in the FY 2018 CJ 
U.$, DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 



Our Solution: GeoVision Study 

•s.o------------------------
<I0.0--------------7 
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DOE has developed a credible analysis 
jointly with the geothermal community 
that: 

• Articulates clear strategies across different 
sectors and has a cohesive plan to attain the 
·goals 

2010 2020 2030 '°'° 
2050 _________ __, 

Discusses geothermal growth scenarios 
through 2050 backed by robust data, 
modeling and analysis 

Si ldentitiedttydrolhernlal m !,/ndlsw,eredHydrotherrm,I II Nf.ffiS • DeepEGS 

;:> g g 100 -------------

• 
,o----------1 

Addresses all market segments -existing and 
potential hydrothermal, electrical and non
electrical usages, new EGS sector, and other 
value streams 

0 ~-:!~ ~ nli ~ UI IUU IUIIUUUU I • Is supported by objective and peer-reviewed 
industry data available to decision-makers 
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We are incorporating nearly 2000 comments from 
iriteragency and external reviewers. We anticipate 
getting the new draft back to 0MB in late May, with 
an expectation of publishing over the summer. 

U.S. DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 
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Drilling FOA 

Efficient Drilling for Geothermal 
Energy (EDGE) 

• Open: April 23, 2018 
• Up to $14.5 million in new funding 
• Application process: 

✓ Concept paper (mandatory) 
✓ Full application 

• Concept papers due May 31, 2018 

Jdpit;f,._rEi?\i:}E ~i1f1y~st~gE!fl~p!PtoJ~tt§;t~\f.~c!Q¥~f§rnffi§g8el~YsCfti:cl(iflifag(9~~f~t19n?-t?··•• 
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U.S. OEPARTME'NT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 
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Greetings from the GTO Team! 

' ts 

U.S. DEPARTMENT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 



y;·· SOLAR ENERGY 
~/i I' j TECHNOLOGIES OFFICE 
'lf 1 JI U.S. Department Of Energy 

energy.gov/solar-office 

Solar Energy Technologies Office 

Charlie Gay 

Director 

24 April 2018 



Solar Energy Technologies Office Staff 

energy.gov/solar-office n. .>. SOLAR ENERGY • 
' ',;°',. TECHNOLOGJES OFFICE 
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Solar Energy Technologies Office (SETO) 
SubPrograms and Project Managers 

energy ,gov /solar-office n. SOLAR ENERGY Ill 
-;,, TECHNOLOGIES OFFICE 

~nil u.s. t),cpDrtmem 01 !,r,,orro, 



SETO Historical Funding and Range for FY 2018 
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Budget Details 

CIUO 

OQ 0 ~ca 0 

Innovations in ManufactL1ring Competitiveness 
NREL Site-Wide Facility Support 

energy.gov/solar-office 

447 

34,913 
43,488 
9,200 

FY 2017 
Enacted - FY2018 • 

~~~- Ap,proved 
O O 

~a,~/b. 

000 
64,000 
"7 000 
15,000 
16,600 

55,000 
70,000 
45,000 

0,500 
0.000 

55,000 
70,000 
71,200 
11,000 
34,400 

m~ .. "· SOLAR ENERGY • 
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Solar Supplies Nearly 2% of U.S. Electricity 
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Global Renewable Energy Generation 
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Despite rapid growth over the past 10 years, solar still represents a relatively small 
portion of global electric power 

In 2016 solar represented 1.6 % of global electricity generation PV and CSP 
represented 4.6 % and 0.1 % of installed global electricity capacity, respectively. 

Sources:U.S. Department of Energy, "2016 Renewable Energy Data Book." 

energy.gov/solar-office ffl~ SOLAR ENERGY • 
',.-,,. l'ECHNOLOG)ES OFFICE 

~//Ji u.s. t><>pBrtmont or EnarSY 
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Quick Photovoltaic (PV} Facts - Global 

Status 

energy.gov/solar-office 

Reference?••. 

R : SOLAR ENERGY • 
·/.',, TECHNOLOGIES OFFICE 
I J j j U.S. l)cl"'nlll<!lll• O! &nUSY 



National Lab Funding in 3 Year Cycles 

SETO competitively selects multi-year lab projects on a 3 year cycle, to provide continuity of 
effort in areas of critical importance to DOE's mission. The call for proposals for the next multi
year funding program is targeted for a November release, to select projects for FY19-21. 

Labs are also involved in FOA projects 

* Includes ~$27M of NREL sitewide funding 
•• Uses FY19 request level for 3 years 

energy.gov/solar-office 

FY16-18 Funding 

Techno-- $229M 
BOS 

$27M 
12% 

economic 
analysis 
$3M,1% 

·~~- SOLAR ENERGY • ,; -',, TECHNOLOGIES OFFICE ' ~ r//JJ J JI p.$, l)cp1tft11>ont ()~ Cne<gy 



Global Photovoltaics (PV) Market 

The global PV market had an approximate volume of 98 GW in 2017, which lead to a 
cumulative PV installation of 401 GW worldwide. 

Photovoltaics is a fast growing market: The Compound Annual Growth Rate (CAGR) of PV 
installations was 44% between 2010 to 2017. 

Concerning PV module production in 2016, China & Taiwan hold the lead with a share of 68%, 
followed by Rest of Asia-Pacific & Central Asia (ROAP/CA) with 14%. Europe contributed with 
a share of 4% (was 5% in 2015); USA/CAN contributed 6%. 

The leading 5 markets, in cumulative and annual PV installations at the end of-2017 were 
China, the U.S., Japan, India, and Europe. 

Si-wafer based PV technology accounted for about 94% of the total production in 2016, with 
thin-film technologies making up the remainder. The share of multi-crystalline technology is 
now about 70% of total production. 

energy.gov/solar-office 

---·---··· 

lfflffi, SOLAR ENERGY • 
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Global PV Installations 

In 2017, approximately 98 GW of PV was installed globally, with more than half coming 
from China. China, by far the largest PV market, had installed over 135 GW by the end 
of 2017. 

The leading 5 markets, in cumulative and annual PV installations at the end of 2017, 
were China, the U.S., Japan, India, and Europe. 

Cumulative PV Deployment-2017 (GW) 
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Annual Global PV Demand 2011-2021 
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Note: P = projection. Bar represents median projection. Error MUS represent high and low projections. 

SoW'Ces: Data <fispiayed representlhe median figures from the following sources: BNEf (08/18/17); Cowen & Co. {09114/17); Deutsche Bank (10/03117); GTh1 Research (July 
2017); IHS Market, Technology Group, PV Demand MartretTracke:r, Seplember, 2017. 
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Solar CeU / Module Efficiencies 

The record lab cell efficiency is 26.7% for mono-crystalline and 22.3% for multi-crystalline silicon 
wafer-based technology. The highest calibrated lab efficiency in thin film technology is 21.7% for 
GIGS and 21.0% for CdTe solar cells. 

In the last 1 O years, the efficiency of average commercial wafer-based silicon modules increased 
from about 12% to 17% (Super-mono 21 %). At the same time, CdTe module efficiency increased 
from 9% to 16%. 

ln the laboratory, best performing modules are based on mono-crystalline silicon with 24.4% 
efficiency. Record efficiencies demonstrate the potential for further efficiency increases at the 
production level. 

In the laboratory, high concentration multi-junction solar cells achieve an efficiency of up to 46.0% 
today. With concentrator technology, module efficiencies of up to 38.9% have been reached. 

energy.gov/solar-office I~~. SOLAR ENERGY II 
,,_,: 1 YECHNOLOGIES OFFlCE 
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Best Lab Cells vs. Best lab Modules 

• mono--Si. n-type. rear (79 cm2 cell} 

• mono-Sf, n-type, rear (module) 

a mult~Si, n-type (4 cm' cell} 

~ multi-Si. p-type, PERC (module) 

&CIGS(1 cm•celQ 

s OGS (module) 

mCdTe(1 cm>ce!O 

• CdTe (module) 

ma-Si, triple (1 cm> celO 

"' a-Si, triple (module) 
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Data:ureetlf!:t al.: Solar Cell Efficiency Tables {Version 53.J, Progress Jn P\f; Resean::h and Appllc.iuaru 1.018. Graph: PSE 2018 
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PV Module Production by Region 1997-2016 
Percentage of Total MWp Produced 
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Global leading PV Manufacturer_s, by Shipments 

2016 2015 2010 2005 
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Quick facts -U.S. 

Parameter , Value ' Status Reference 

U.S. PV Installations by Market Segment 
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US PV Market 

• Annual U.S. PV installations grew 1 00x from 2006 to 2017, with over 50 GW-DC 
of cumulative installations 

• In 2017 PV represented 29 °/o of all new U.S. generating capacity 

• The U.S. energy market consists of many different state, regional, and local 
markets 

• PV is much more competitive in certain areas and penetration levels vary 
dramatically California, which has represented approximately½ of the U.S. 
market, received approximately 16% of its electric generation from solar in 
2017. 
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Estimated Value of U.S. Solar lnstaHations 
a The estimated value of U.S. PV Installations in 2016 was approximately $30 billion 

• 

This represents an increase of 69% over 2015 
62% of 2016 annual value was in the utility sector, 26% in the residential sector, and 12% in the non-residential sector 

Worldwide installations in 2016 were approx. $100-$150 billion 
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U.S. PV PPA pricing has rapidly dropped in recent years 
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There has been a strong, steady 
downward PPA price trend since 2006, 
with an average levelized price signed in 
2016 of ~$35/MWh. 

The median unsubsidized LCOE of utility
scale PV projects built in 2016 was below 
the DOE SunShot target of 6 cents/kWh. 

California and the Southwest dominate 
the sample, but 2014-2016 saw a 
broadening of the market to Texas, 
Arkansas, Alabama, Florida-and even 
Minnesota and Michigan. 

Source: Bolinger, M., J. Seel, K. H. La Com mare. 2017. Utility-Scale Solar 2016: An Empirical Analysis of Project Cost, 
Performance, and Pric;ng Trends in the United States. Berkeley, CA: Lawrence Berkeley National Laboratory. 

energy.gov/solar-office 11%. SOLAR ENERGY II 
,j,;, TECHNOi.OGIES OFFICE 

~ll/i J u.S. D<)t>~rtmon: OtEnc1f.ll 



US Solar PV Market Growth 
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fviode!ed U.S. National Average System Costs by Market Segment, Q4 2017 

Source: GTM 
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PV learning Curves 
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SETO 2017 Highlights 

e Announced the solar industry met SunShot's utility-scale solar 
goal 3 years ahead of schedule, and, as a result of the 
dramatic progress in cost reduction, SETO is expanding its 
emphasis on how solar integrates with and supports the grid 

® Announced nearly $100M in new funding opportunities and 
the investment of $80M in more than 60 projects. 
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Global price benchmark for fixed-axis PV power plants 

USD per watt (real 2016) 
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Photovoltaics Subprogram 
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DOE R&D Drives Solar CeU Efficiency Records 
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Photovoltaics R&D Subprogram 

SETO PV FUNDING ■lll■ PVRD2(2017,$25M) 

PROGRAMS: 

energy.gov/solar-office 

111111 Dura Mat (2016, $30M) 

11118111 PVRD (2016, $17M) 

811 PVRD-SIPS (2016, $2M) 

1118111111 Natl. Labs (SuNLaMP 2016-18, $103M) 

1111 PREDICTS 2 (2015, $10M) 

11&11111 Next Gen 3 (2014, $15M) 

111111 DISTANCE (2013, $1M) 

8 F-PACE 2 (2013, $16M) 

Ill PREDICTS (2013, $2.SM) 

IIIIIHII Natl. Labs (LPDP, 2013-15, $95M) 

IIIIB!llll SERl!US (2012, $6.2M) 

11111 BRIDGE (2012, $8M) 

8 F-PACE (2011, $30M) 

IJiill Next Gen 2 (2011, $23M) 

■■1111 QESST (2011- 20, $18M) 

■ MURA (2010, $2M) 
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What are the Opportunities for Module Innovation? 
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A Pathway To 3 Cents per kWh for Utility PV 
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Improve efficiency while decreasing-cost. 
Example 1: Further reduction of impurities and defects in 
multicrysta!line material. 

Pag9~rt.CA 
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Example 2: Improved screen-print metal pastes. 
·Example 3: Lowering manufacturing Cap Ex by kerfless 
wafering. 

Low~r 
Module Price: 

S0.35 to S0.25/W 

Lower Balance of 
System Hardware 
and Soft Costs: 

$0.75 to $050/W 

Improve Lifetime Lcwer O&M: 
30 to 50 yearS; $14 to $4/kW-'year· 

Lower Degra~tion 
Rate: 0.75% to 0.2% 

100 MW{DCl One-Axis Tracking Systems With 1,860 kWh(ACl/kW{OCJ first-Year Performance. 
Includes 5 Year MACRS. Horizontal Lines Jndicate Low, Median., and High U.S. Solar Resources. 
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A Pathway To 3 Cents per kWh for Utility PV 
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Labor costs can be reduced by speeding up every step. 
Example: Self-configuring module electronics reduce 
installation time. 
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A Pathway To 3 Cents per kWh for Utility PV 
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Module Price: 

50.35to$025/W 
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Lower Balance of 
System Hardware 
and Soft Costs: 

$0.75 to $0.50/VV 

Improve upon today's best-in-class reliability in low-cost 
modules. 
Example 1: Glass-polymer modules can transition to more 
durable glass-glass module construction. 
Example 2: New accelerated testing methods to provide rapid 
.feedback to guide improvements in module durability. 
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A Pathvvay To 3 Cents per kWh for Utility PV 
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O&M cost can be reduced by automation. 
Example: Automated field inspection by 
thermal and electroluminescence imaging. 
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Includes 5 Year MACRS. Horizontal Lines Indicate Low,. Median, and High U.S. Solar Resources. 
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There are Many Technology Pathways to $0.03/kWh 

• Cost and 
performance 
tradeoffs open up 
numerous 
pathways. 

• All pathways 
require sustained, 
multifaceted 
innovation. 
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CSP is Deployed Worldwide 

energy .gov /solar-office 

Since 2016 CSP's share of 

electricity generation: 

• 1% of California 

• 2%of Spain 
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CSP with Storage is Solar Energy On-Demand 
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2030 levelized Cost of Electricity Targets 
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CSP Program Technical Targets 

O&MTARGET 
$40/•W-yr plus $3/MWh 
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RECEIVER 

Thermal Efficie,ncy :;;. 90% 
Lifetime :a: 10,000 c-;c 
~o.st s S150/KW.,, 
::xit Temp '.2 720"C 

POWER BLOCK 'f ""-,,<:;,, 
Net-C}'de Effidenc'J ;,: 50% 
Dry Cooled 
Cost£ 5900/kW., 
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Er\ergy Efficiency ~ 99% 
E:xergetic Effl1::fono,, ~ 95% 
.cost ,s: s.15/kWhu, 

SOLAR FIELD 

cost~ S.50/rn~ 
lifetime.:.:: 30 yrs 
Anr;ua! EfficiGnc-1 a SS% 
Concenuarion Ratio :;? 1000 Suns 

'--------;.;........=;;;,1,rno:-,.-
Therm.illy St.Ible :i: soo~c 
Compatible with Rec. -Pe-rformance 
Comp;;tlble with TES Petformance 

Power Cycle rrilet Temp 2: 720°C. 

Collector Field 
Optical Physics 
Structural design and dynamics 
Manufacturing and automation 
Sensors and control 

Receivers 
Optical properties 
Coatings 
High temperature materials 
ChemistrY 
Heat Transfer, Fluid Mechanics 

TES and HTF 
Chemistry 
High temperature materials 
Materials Science 
Heat Transfer, Fluid Mechanics 

Power Black 
High temperature materials 
Turbomachinery 
Manufacturing and automation 
Sensors and control 
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System Integration 

• Fund research projects to develop innovative technical solutions that enable large scale deployment of 

solar power onto a modernized electricity grid focusing on reliability, resilience, and cybersecurity 

• Part of DOE Grid Modernization Initiative (GMI) and collaborate closely with national labs through Grid 

Modernization Laboratory Consortium (GMLC) 
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Tests Successfully Conducted on 300 MW Solar PV plant 
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SETO1s Expanding Focus: Solar-on-demand 
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Half the Cost, More than Double the Solar 
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Solar-Storage Synergy 
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Growth of Storage 
Global Grid-Coru11:ctedi Stationary ,E!.atery Storage Capar:ft>i; by O:,u,rrt1y, 2005-2.016 
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Experience Curves for Energy Storage 
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Cumulative installed nominal capacity (GWhca,,) 

Nature Energy 10 JULY 2017, VOLUME: 2, ARTICLE NUMBER: 17110 

• System • Pack ♦ Module • Battery 

• Pumped hydro (utility, -1± 8%) 

• Lead-acid(multiple, 4±6%) 

.. Lead-add (residential, 73 ± 5%) 

_. Lithium-ion (electronics, 30 ±3%) 

• Lithium-ion (Fl/, 16 ± 4%) 

• Lithium-ion (residential, 12±4%) 

• Lithium-ion (utility, 12 ± 3%) 

• Nickel-meta\ hydride (HFI/, 11 ±1%) 

• Sodium-sulfur (utility,-). 

• Vanadium redox-flow (utility, 11±9%) 

• Electrolysis (utility, 18 ± 6%) 

• fuel cells (residential, 18 ± 2%) 
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lithium Ion Battery Pack Costs/ Projections : EV 
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X 

2010 

95% conf [nterval whole industry 'oc:IBW 

95% conf interval market leaders 

Publications, reports and journals + 
News items with expert statements llll 

Log fit of news, reports, and journals: 12 ± 6% decline - • 

Addit[onal cost est[mates without clear method X 

Market leader, Nissan Motors, Leaf e 
Market leader, Tesla Motors, Model S 0 

Other battery electric vehicles ◊ 

Log fit of market leaders only: 8 ± 8% decline - -

Tesla Giga 
At:. Factory 

Log fit of all estimates: 14 ± 6% decline -

Future costs estimated in publications A 

<U5$150 per kWh goal for commercialization · 

& Projection Al 
2015 2020 2025 2030 

Year 
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Technology mix of globally commissioned utility-scale energy storage 
%by MW 

2012 2013 2014 2015 2016 
energy.gov/solar-office Source: Bloomberg New Energy Finance 

2017 

•Other 

•Flywheels 

'"' Flow Batteries 
11& Sodium sulphur 

11 Lead-based 
111 Lithium-ion 
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Global energy storage wiU increasingly be behind-the-meter 
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provide system services independent of where they are connected to the grid. 



Connections: Why Beyond Batteries? 

0 Electricity is not easily stored in native form 

i> Need to convert to some other form (chemical, mechanical, thermal) 

to store energy 

@ There are alternatives to energy storage 

" Generator ramping {constrained by min/max operational levels and ramp 
speed) 

" Load ramping (constrained by customer needs) 

" Geographic electricity moving/shifting (transmission) 

energy.gov/solar-office 
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Microgrid Example: Borrego Springs, CA 

• 10 hour outage to entire community 
required to perform compliance-driven 
transmission maintenance and to replace 
2 suspect transmission poles 

• Utilized Borrego Springs Microgrid to 
keep all 2800 customers energized during 
transmission outage 

• Base load was fed by the solar facility, 
using the batteries and distributed 
generation to "follow the load" 

• Customers experienced a brief 10 minute 
planned outage to reconnect to the 
transmission grid 
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Autonomous Energy Grids {AEGs) 
Optimized for secure, resj/ient and economic operations 

Central-station based Grid 
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Key Features of AEGs 

• Autonomous - Makes decisions 
without operators 

• Resilient- Self-reconfiguring, cellular 
building blocks, able to operate with 
and without communications 

• Secure- Incorporates cyber and 
physical security against threats 

• Reliable and Affordable - Self 
optimizes for both economics and 
reliability 

• Flexible-Able to accommodate 
energy in all forms including variable 
renewables 

AEG White Paper available at: 
https:/fwww.nrel.gov/docs/fy18osti/68712.pdf 
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Private Sector Taking Innovation to Market (since 2007) 
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SBIR/STTR 

Recognize small businesses for rapid innovation & commercialization, and having a more diverse 
workforce than large companies, universities, and government. Increase the speed of commercialization 

• No cost-share. Program structured into two phases 

• DOE-level program 

• 3.65% of the office R&D budget 

SC,2 

energy.gov/solar-office 

• • • • • • •·•·II •o ........... 
o ••;a. @s•Oa ., eetJI- ,oWo 

• • -SI 0•· • . . .. ~· . • Oe$-t1t c
8

e • . .. ,. ...•.. 
• • • •• • e • • • 

• • • 

SBIR·STTR 
America's Seed Fund 

-

lil\'f SO~AR ENERGY • 
,;/'" TECHNOLOGIES OFFICE n,,JJ u,S, Deyor.m1t11tOI En»r1i)' 



SMALL BUSINESS VOUCHER PILOT: 

Small businesses apply to work with the National Laboratories on modeling, evaluation, validation, and 
technology development . 

• 
• 

20% cost share required 

EERE-leve! program 

• 9 projects funded in 3 program rounds (since 2016) 
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Renewable Power Conversion, Inc. 

Sandia 
National 
Laboratories 

Advanced Functionality Testing of Modular PV Inverter 
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TECHNOLOGY COMMERCIALIZATION FUND: 

National Laboratory projects to mature and commercialize lab-developed energy-relevant technologies 
and products . 

• 
• 
• 

50% cost share required, industry partners required for 2nd tier projects 

DOE-level program 

4 projects funded in 2 program rounds (since 2016) 

✓ 
Pacific Northwest 

NATIONAL LABORATORY · 

~-~NREL 
~!,!~ 
NATIONAL RENEWABLE ENERGY LABORATORY 

111 ■ Lawrence Livermore a National Laboratory 

~ GridUnity &'!T•N 
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Innovative Pathways 

• Innovative Pathways aims to research and develop new mechanisms 
that could cha nae HOW innovative energy technologies .reach the 
market 

• 11 _funded projects will pilot and test new approaches to: 
1. Lower barriers to innovator-corporate partnerships 
2. Spur new investment in early-stage energy innovation 

SETO Funded 

~ PECAN STREET 

clean 
energy 
trust ..,.~ 

·~~~ 
<O> POWERHOUSE 

energy.gov/solar-office 

e~fl'<ir,.,hownJn ~mh ln.,.mmtu,ut"' 300mll.._ 

EERE Funded 

~~ 
'<> --z:::::::s_, .,,,"' ""'"''""""" ""I ,Ri&-ffu,-• 

:i~<i',:$ 
~J"" I 6 7, 0 '\,~ 

Y.:, • 1---), 

AiiM 
."~:•;;;, Pr1·me :q, •• oe 

$.);;1il. 

Alpha Impact lnvestrnent 
Management Partners LACI 

eVE'JTURES 

.DJJ,\,, j ~~Jr![ti~~~~i II 
~~j /JI ll.S. l)(lp&rtri>t,n~ 01 Cn<1<6y 



"'"··-"···-···-·-

Office of Management and Budget Guidance 

EXECUTIVE OFFICE OF THE PRESIDENT 

WASHINGTON, D_C. 

August 17, 2017 

M-17-30 

MEMORANDUM FOR THE HEADS OF EXEC EPARTMENTS AND AGENCIES 

FROM: 

SUBJECT: 
energy.gov/solar-office 

MICK MULVANEY 
DIRECTOR, OFFICE OF 

MICHAEL KRATSIOS falt;..:5" 
DEPUTY ASSISTANT TO THE PRESIDENT · 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

FY 2019 Administration Research and Development Budget Priorities n SOLAR ENERGY II 
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Office of Management and Budget Guidance 

American Security - -
Specia1 attention should be paid 

to R&D that can support the safe and secure integration into society of new technologies that have 
the potential to contribute significantly to Ji'A'.mefu'cabAooonomtcJ;a.t;td;itechn'oh:5gii:tal\lleade:tsh1pI':%j 

American Energy Dominance 
Development of domestic energy sources 

should be the basis for a clean energy portfolio composed of fossil, nuclear, and renewable energy 
sources. -4¥g@gt~i!\$1'i.9'µ\t~j);i:i:iy:'~$f)1im1i)~~~:pJy*~~g¢'ffi!Jinnovative technologies that show promise in 
harnessing American energy resources safely and efficiently. Asinitiat~din theF'Y 2018 .bugget 
Federally-funded energy R&D should continue to reflect anl!l~t~~ffl,lt:~l~~~1QPI/tm¢;pf:i~i~)~@Pifil'ii 

•iI#!ii~9WJ!i~~*~~eii~§~~§µ~i/g.~y;~f&:lt!P:~~;;ill!~19gffi~~i~~ij'lliJ'iY!li§Jt'i~P:gt 

Modernizing and Managing Research Infrastructure 
I "'*"".·,c•.'""°.•i<'.•CH;p""•. i•',"••.••i·•·•·•.'•."'.••;;:.·u:=• ·.·•.·•••,••"'"••,•"•t:.'ti;.•••''·'•i.•.'1.'''.''. ,,,.·i'•.•.j;f.•·,a.1.••'a•;·;·,·1 • 1 • th illllO:Y:=ve·,m£U;uiers.tllp,,0mPµe s,, mvo vmg o er 

agencies, state and local governments, the private sector, academia, and international partners can 
help maximize utilization of underused facilities and lead to sharing the costs of new R&D 
facilities. · 
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American-Made Challenges 

The~em.~~.ffi.ggand the 
N~al Renewah}g Energy: J W.Rt<il9.0'. (NREL) are working together to l2unch the first 
prize challenge associated with the American~Made Gh:al\enges. 

The Amerlcan~Made Solar Prize (Solar Prize): 

Accelerates the development of technologies and solutions that will advance the 
solar industry 

Enables rapid. prototyping of ground.breaking solar solutions and prove their 
viabiJ!ty 

• Provides connections to a network.of solar industry experts, fabricators, and 
developers 

• Connects entrepreneurs with the investor community to help solar businesses. 
and te.chnical so!Utfons scale 

Prg..feglstration is now open' 
energy.gov/solar-office 
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American-Made Challenges: Solar Prize 

A more effective way of accelerating technologies to commercial relevance 

Industry, crowd sourced 
ideation 

Rapid development 
Prizes issued on the 

order of months 
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U.S. DEPARTMENT OF ENERGY 

Activated national networks 

__ .. ,. __ .,._........ 

Hardware Focus 
USA Made! 
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Key Challenges to Grid Integration of Solar Energy 

CIY!aiht:?ihi r1g 'r¢!ial>Hit\i withiiric:rgasihg a i~ttibyt:E!i:i spl§[ 
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• The electric power grid has been designed for power flow in one direction. When more solar is 
generated than is used locally, two-way power flows increase the complexity of system operations. 

... B.r$sf pfacBf;q~sifotiht:~gr~fi6gsgl§h apddi.st:rihqtl:?de!li~Fgy storage are § 1.1.·lQca Ii 
.,-·.• ::::,::-· ·C' :_ .. ·_. -'•'•'-•·· .. - _,,,.::. _,,.:,.-.'·, ;.:_ ._,.;,:,;., -· ·: :·:,·-·::•···.•,:::1 .. ,,··. ,-:···:: .. :, ... , ·,•:·- ......... : .. , .. ,'.·. ·. · ............. , ...... ,. , .. < ·.; .. ,:,. •/' ............ ;·· .. ,,. , .... ·. , ..... ,•.··:· ..... ·· .............. .. ,,:,· .. , ..... '· ............ :·:· • .. · .. ·'. <.''. .·•· .. .. . . . • . .. . . . ·.. ... . . . . .. ·.... . . .. . . . . . .. ·•. .·.... . 

• Effective utilization of energy storage or load shifting is in early development. 

xt1J·.ni:>red,q1:a6i•e•.·varJa1:>11r1:vrBfito1atr,qwer,bve•rtirne+i:r .. ••••·· 
., ... , ..... ,:.,;:·:.• ......... , .. ,,,> ....... ,., ........... ,:,_,·:,- ... '.•·: ,:y· .. •· ................. : .. ::•·.,· ....... ,_.. ....... -... , ............. , .. :.·•·• .. ·:.-, .. , ....... ,.· .. ·. , ..... ;.,, ................ ,..,,; ... , ...... , .... · < .. , .... ,., .. ., .. , . .' ... , ... ' ......... .,,. ............ ,; ...... ' ...... , ..... : .. ·.·: ... ;>;·•• ... , ..... , ......... , ........... , .. , ........ , .. •.·: ,,, . 

• Solar generation levels vary due to the variability of cloud cover and weather, which can cause 
challenges for grid optimization. 

•.·· 111effittent a ist:ri bµ1:it:>n~11a t>cSwef/qlifalitv cfic111epges!t 
... , ..... ;,...·· ... , .. , ........................... ,,, .......... , ............ , .. ··.· ... ··,· .. ,: .. · ...... :: .. ·.•'···'······•········ ............. ·· ....... , ............. ··.: .... · .......... ,• .. ······ ....... , ....... , ... .-....... · ...... · ····.•· ·•.·.· .. •,·, ..... , ... , ............ ··, .. ,. 

• Distribution sensing and control systems have yet to leverage advanced power electronics. 

Tlri<:ornpatib.1@qfil'lsecurf#tgf;c1{1rite!tface•:sta11aarc1s 
,··.,· ............ ,.:·.";· .. , .. :,·· .......... , ..... '. .,., .......... ·,.,· . ........ ,: .. · ...... , ... :.•.·;• ··.: ., ........... , ..... ,• ,· ..... ···.· .... ·.,.· .. , .. ,· ..... ·.:.,,: .. · ,, ..... ,., .. ,., ........ ·., ..... ,. ·'i·"-· .. ·.· .. · ... ··:·· ...... ·,: ,· ....... , ... · ...... ·.-· ..... ·• .. ··• ......... , 

• In order for all elements of the grid to work together, communications are necessary, which makes 
cyber-security issues important. 

-
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Wind Energy Technologies Office 
Strategic Direction 
Valerie Reed, Ph.D. 
Acting Director, Wind Energy Technologies Office 
Office of Energy Efficiency and Renewable Energy 
April 2018 



Today's Discussion Outline 

• State of the Wind 
Power Industry 

• WETO Program 

- Program Budget Overview 

- FY 2019 Request 

• DOE Unique Role 

- National Utility Scale Wind Strategy. 

- National Offshore Wind Strategy/Demo/R&D Consortium 

- Distributed Wind Strategy 

- Market Barrier Solutions 

- Cross Cut - Grid Integration 

- International Collaborations 



State of the Wind Power Industry in the United States 

Wind provides 6% of the nation's electricity and 
supports over 100,000 domestic jobs, including over 

500 manufacturing facilities in 41 States 

• Active
Wmd-Related 
Manufacturing 
Facility 
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The Southeastern U.S. has more than 100 manufacturing facilities 
supplying components and materials to the wind industry 

Robust Industry 

• Utility-scale wind power i.n 41 
states and distributed wind power 
in all 50 states 

• 14 states ;;;:10% wind generation, 
with four states >25% generation 

• U.S. utilities operate high wind 
penetration without one-to-one 
backup or storage requirements 
today through balancing and 
forecasting management 

• Wind power represented 30% of 
capacity additions in 2016 

• 30 MW Block Island (RI) first 
offshore wind project began 
producing power in 2016 

Domestically Sourced 
Components and Raw Materials 

• 65-80% oftowers, 50-70% of 
blades and hubs, and >90% of 
nacelle assembly for turbines 
installed in 2016 were 
manufactured in the U.S. 

• Today's U.S. wind manufacturing 
capacity is 6-10 GW/year 



We Can Do More Across All Regions 
U.S. Wind Resources are Among the Best in the World 

The combined land-based and offshore 
domestic, sustainable wind resource 

potential is more than 10 times greater than 
the total U.S. electricity demand 
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Untapped Wind Market 
Potential in All 50 States 

• Land-based utility-scale 
wind 

• Offshore wind (OSW) 

• Land-based distributed-
scale wind 

Barriers 

• Wind turbine design 

• Reliability 

• Wind plant optimization 

• Cost reduction 

• Grid integration 

• Mitigation of 
environmental impacts and 
human use impacts such 
as radar interference. 



R&D has Contributed to Significant U.S. Wind Industry 
Innovation and Cost Reduction 

National laboratories and federal wind test centers have enabled 
cost-effective development and validation of high-risk innovative wind 

technologies for over four decades 

90 r------------ ------ -------------------------------- ---------------------------- ------- ------------ -----------,, 1 · 90 

so f----------- ----------------------- ------ -- ------- -------- -------------- ----------------- ---- --- ---------/- --- I so 

70 f---------- --------------------- --- --- --- --- ------ -- ----- --------------- ---- --- --------- -- ------------/------+ 70 

-60 
~ 
0 

"' <r> 50 
.J: 

s 
"' 40 .... 
~ 
,:: 

~ 30 
t: 
0 
'-' zo -a 
" 

!II 

-JHll-¼-11 ""·----------------------------- ----- -- ------- ------- ------ ----- . , ---------- -- --- --------- ' 

60 '5"
~ -
~-

50 [ · 
C, -

" 4o N 
~ 
"' 30 -CJ. 
:§ 

•-IW--IIJI;- W•i.ili -~-_ •· -· --•·-------• •• •••••• -- - ·-· --· ----- • ---·- • ··/·• ------•--·-- • ••••• ------ ·-] · 2Q 

§ 10 fl!IHII--IHl--1-§--1-~-llUi-lll -lJ-"'-'"··'' -------------------r 10 OO-ij-~,i-~-~-uru111ili.1.1_1_1_1_ __ L 
0 0 

198() ,,,., 
National W!rld Cost usmg standardized 

■ Resource and Financing Terms 
{Excludes PTC} 

--- - -
"'"' 

& Cumulative Installed Wind 
• capacity (GW} 

Wjl) 

\Vind Market cost in Good to 
{~ El:cell~rrtWlnd Resource:Sltes 

{Excludes PTC} 

Sample DOE R&D 
Innovations 
• More than 154 DOE-funded 

wind patents from 1978 
through 2017, with an 
additional 21 wind energy 
patents pending 

• Advanced computer code 
development and validation 
have accelerated technology 
innovation 

• Airfoil and blade designs, 
including aeroelastic 
tailoring, flatback airfoils, 
and carbon fiber design, 
have enabled larger rotors 
with increased energy 
capture 

• Development and 
demonstration of MW class 
machines and low wind 
speed turbines enabled cost
competitive utility-scale 
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FY 18 Multi-Year Program Plan 

• Single integrated strategic document focused on land-based wind, offshore wind, 
and distributed wind 

• Resources include: 

• Wind Vision (2015} and Wind Vision Roadmap Update (2017) 

• Enabling Wind Power Nationwide (2015) 

• National Offshore Wind Strategy (2016) 

• Enabling the SMART Wind Power Plant of the Future 
Through Science-Based Innovation (2017) 

• 5-year plan with annual updates used for internal planning and budgeting 

• Articulates DO E's unique program strategy to stakeholders (Congress, wind industry, 
national labs) 

• Linked to administration strategies & guidance 



DOE's Strategy to Capture more Wind Energy 

Tall Wind: Taller Towers & Bigger Blades 
• Big Adaptive Rotor initiative to develop low-specific power 

rotors {larger swept area) for tall wind applications, with an 
improvement in energy capture of up to 15 percent. 

• By increasing hub height from 80 meters to 140 meters, the area 
in the U.S. that has a minimum net capacity factor of 30% is 
increased by 68% 

Wind Plant Optimization 
• R&D for next-generation wind plants to increase performance 

by reducing turbine-turbine wake interaction (current 20-30 
percent energy reduction) 

• Component and control innovations to reduce unsubsidized 
cost of wind energy by up to SO percent by 2030. 

Offshore Wind 
• Collection and dissemination of wind and wave conditions 

data at U.S. offshore wind development sites. 

• R&D to decrease technology costs and adapt 
to the unique U.S. conditions. 

• /Demonstration projects leveraging technologies 
that address U.S.-specific challenges. 

• Evaluation of supply chain limitations. 

Distributed Wind Opportunities 
• Integrated into microgrids 

Current turbine size 
wrth contemporary 

rotor 

Future turbine with 
larger size advanced 

technology rotor 

Wake Interaction at Horns Rev Offshore Wind Farm 



Program at a Glance I DOE Actions 

Land-based Utility Scale Wind Offshore Wind Distributed Wind 

Strategie Themes 

········;,~11i!;ri~r1~~~~~~~!\~~1~1;:·· 
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Wind Energy Technologies Office Budget 

Atmosphere to Electrons (A2e) I 10,682 I 13,700 

National Lab Facilities 5,184 I 16,240 

Technology Innovation RD&T 12,4so I 34,060 
-

Offshore Wind Specific 776 9,007 

Distributed Wind Specific 4,133 9,010 

Grid Integration and System Reliability 5,452 6,900 

Wind/Radar Research and Testing 1,012 1,600 

Wind Turbine Environmental Performance and Siting 1,540 7,500 

Workforce Development and Stakeholder Engagement 4,859 4,000 



Wind Energy - FY 2019 Request 

• Atmosphere to Electrons (A2e) ($11.SM): A2e aims to improve the performance and reliability of next-generation 
wind plants by investigating systems-level interactions influenced by atmospheric conditions, variable terrain, and 
machine-to-machine wake interactions. 

• National Lab Facilities ($4.SM): National Wind Technology Center {NWTC} and Scaled Wind Farm Technology 
{SWiFT) Facilities provide unique, state-of-the-art capabilities to U.S. industry and academia as a resource for 
research, development, testing and validation of their innovations. 

• Technology Innovation RD&T ($4M): Focus is on fundamental research in the areas of controls, sensors, algorithms, 
materials, and manufacturing to lower costs and improve and operational performance. This includes addressing 
R&D challenges associated in the design and manufacturing of low-specific power rotors for tall wind applications. 

• Grid Integration and System Reliability ($3M): As part of DOE's Grid Modernization Initiative (GMI) efforts, the 
program will focus on the tools and technologies to measure, analyze, predict, protect, and control the impacts of 
wind generation on the grid as it evolves with increasing amounts of wind power, and will continue to develop and 
refine the ability of wind turbines to provide Essential Reliability Services {ERS}. 

• Beyond Batteries ($BM): Focus on advances in controllable loads, hybrid systems incorporating generation from all 
sources, and new approaches to energy storage, which are essential to increasing the reliability and resiliency of 
our energy systems. 

• Wind/Radar Research and Testing ($0.SM): Research, development and implementation of technology solutions, 
development of algorithms and tools, and definition of next-generation radar requirements to address wind/radar 
challenges. Key funded partnerships with DOD, DHS, DOT, DOI and DOC. 

• Wind Turbine Environmental Performance ($0.3M): Evaluation of the environmental performance of existing wind 
farms and advanced, next-generation turbine concepts to inform the development of technical mitigation solutions. 

• Modeling and Analysis ($1.2M): Efforts will focus on elaborating the potential impact of innovations in coupled 
offshore wind turbines and substructures, operations strategies, and A2e next-generation wind plant technologies. 

···-~---····-----



Atmosphere to Electrons (A2e) 
Wind Plant Design Improvements 
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Big Adaptive Rotor Initiative 
Technology Innovation and Testing 

· Advanced technology is required to design and 
manufacture very large low specific power density 

• rotors that are lightweight1 durable1 and high
performing. In addition, transportation and other 
logistical challenges for tall wind applications 
must be addressed. 
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Future turbine with 
larger size advanced 

technology rotor 
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Technology Innovation RD& T 

Continuous R&D and Collaboration 
• 

• 

Improving the wind turbine fleet reliability and 
increasing U.S. manufacturing competitiveness 
through additive manufacturing 

Blade Reliability Collaborative through 
understanding the effects of manufacturing 
defects and lightning damage on blade 
structures 

• Wind turbine Drivetrain Reliability Collaborative fa 

to enable reductions in wind plant O&M costs 

• Strengthening the body of knowledge necessary 
for reliable and cost-effective materials for use 
in additive, or 3-D, Manufacturing that could 
remove limitations on tooling, configuration, 
component design and variations, or production 
time, lowering costs and transforming the wind 
manufacturing industry. 
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A World Leader in Wind Power 
National Laboratory and Testing_ Facilities 

DOE and its national laboratories play a crucial role in providing world class 
test facilities capability for validating component designs and performing 

valuable wind energy research 

Blade Test Facilities 

• National Wind Technology Center (NWTC) -19m 
and 50m test stands 

Drivetrain Test Facility and Grid Simulation 

• National Wind Technology Center (NWTC) - 225 kW, 
2.SMWand 
5.0MW dynamometer drivetrain test facilities 

• 7MVA Controllable Grid Interface 

Plant Optimization Design and Test Capabilities 

• Scaled Wind Turbine Test Facility (SWiFT)-turbine to 
turbine interaction research (Texas Tech University} 

• National Wind Technology Center {NWTC) - controls 
research turbines and utility-scale research turbines 

• DOE high-performance computing (HPC) capability for 
high fidelity wind turbine wake modeling and wind plant 
optimization. 
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National Offshore Wind Strategy 

Offshore Wind Represents a Significant 
Opportunity for the Nation 
• Technically accessible resource with ample space 

available for lease 

❖ 2,058 GW- double the current installed 
energy generation capacity in the U.S. 

• Electricity demand growth and power plant 
retirements create a significant market 
opportunity for new generation 

• Potential to achieve competitive cost 

Key Challenges Remain 
• Reducing technology and installation costs and 

risks 

• Ensuring efficient, effective regulatory construct 

• Supporting effective stewardship of the 
environment and public space 

• Improving understanding of offshore wind's 
benefits 

Robust and Credible Plan for Federal Action 
• Over 30 DOE and DOI initiatives to address 

seven action areas and three strategic themes 

Market Opportunity for 
Offshore Wind Generation 

Utilizing announced and projected retirements, and 
projected demand, the opportunity space for 

offshore wind is -2,400 TWh/yr by 2050, while total 
U.S. offshore wind potential is - 7,200 TWh/yr 

4,000 

2020 2025 

Year 

2050 

Projected 
load 
growth 

Projected 
retirements 
,of2015 
capwtf 

Projected 
2015 
generation 
still in 
operation 
by2050 

Scheduled and age-based retirements and load growth create 
opportunity for new offshore wind generation in coastal regions. 

Note: the opportunity space for the year 2015 represents energy currently 
imported to coastal states from non-coastal states. 



DOE's Current Offshore Wind Funding 

Offshore Wind R&D Consortium 
• FY 17 funds - $18.SM (+$2M to DOE labs) funding opportunity now open 

to establish an R&D consortium with matching industry funds to 
accelerate U.S. offshore wind by supporting fundamental R&D addressing: 
o Offshore Wind Plant Technology Advancement-- floating foundations 

R&D, innovations in components, controls, and electrical subsystems. 
o Resource and Site Characterization -- validation of innovative 

methodologies to collecting in situ data, improve understanding of 
extreme conditions such as hurricanes. 

o Installation, O&M and Supply Chain Technology Solutions -
reduction of onsite O&M needs, reduction in costs through improved 
foundation technology and installation processes. 

Offshore Wind Advanced Technology Demonstration Projects 

;~~ce.pttzptrt : < 

i.~;~~~[!!~~?~!~~-·•••· .. 
Expected···· 
se1e2tion••.·.••· 
Nhtiticatibn·• / .··· .. 

• Continue projects facilitating a competitive U.S. industry through the research and development 
of innovative technologies with the potential to lower the cost of energy. 

Offshore Wind Plant Optimization 
• Improve the performance and reliability of next-generation optimized plants by investigating 

systems-level efficiency losses influenced by atmospheric conditions and turbine-turbine wake 
interaction in large arrays. 

Offshore Wind Market Acceleration and Deployment by Supporting Early-Stage R&D 
• Develop riew technologies for monitoring wind-wildlife interactions in the offshore wind space, 

and information aggregation and dissemination through domestic and international collaborative 
partnerships. 



Offshore Wind Resource Science (FOA) 

This FOA is a joint U.S. Department of Energy (DOE) and National Oceanic and 
Atmospheric Administration {NOAA) initiative to improve offshore wind resource 
characterization and forecasting 

• Issues Addressed 

- Offshore atmospheric flow conditions are unique and different from land-based forms. 

- Available marine wind-profile measurements indicate that vertical extrapolation of near-
surface wind data can lead to large errors in estimating winds at hub height. 

Numerical weather prediction models, often used to provide wind information in 
inaccessible locations, have not yet been extensively validated over the ocean. 

Lack of reliable wind information at the heights of turbine rotors over the ocean 
translates into increased uncertainty and risk, and ultimately increases the capital costs 
of offshore wind projects. 

• Impacts 

- Significantly increased capability and confidence for predicting the wind resource 
offshore, including associated turbulence. 

- Better representation of waves and resultant structural loading for offshore turbines. 

- Higher confidence in assessing risk to offshore wind plants associated with extreme 
atmospheric events. 



Offshore Wind Advanced Technology Demonstration Projects 
Brief History 

DOE seeks to demonstrate offshore wind 
innovations at multi-megawatt scale to reduce the 
cost of energy and address regional challenges and 
opportunities, expediting development of the US 

offshore wind industry 

2013 • Seven Projects 
• Regionally and technologically diverse 
• Goal: 50% Front End Engineering Design (FEED) 

including vendor quotes 
• Down-Select based on progress and technical 

viability 

2014 - Five Projects (three projects, two 
alternates) 

• Goal: 100% FEED, vendor quotes, installation 
and O&M, completion of NEPA, regulatory and 
interconnection requirements 

• Go/No-Go based on progress to accomplishing 
goals, including power purchase agreement 

2017 - Two Projects 
• Goal: Fabrication, installation and 

commissioning of the project by 2020; 
environmental and performance data collection 
5-years beyond project completion 

• Regular Go/No-Go decision points 

Current Portfolio 
University of Maine 
• Monhegan, ME 
• 12 MW project, 2 turbines 
• Floating concrete semi-submersible 

to handle deepwater offshore wind 
resources 

LEEDCo 
• Cleveland, OH 
• 20. 7 MW project, 6 turbines 
• Monobucket (monopile large suction 

pile) to resist weak soils surface ice 
conditions of the Great Lakes 
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Distributed Wind I Major Untapped Potential in 
Rural America 

Significant Market Potential 
• Tec:hnically feasible for approximately 49.5 million 

residential, commercial, and industrial sites nationwide. 

• Market potential of nearly 4 GW by 2030 and 20 GW by 
2050. 

• Presently over 75,000 wind turbines, totaling 934 MW in 
cumulative capacity, deployed across all 50 states. 

Made in America 
• U.S. small wind (:,; 100kW) turbine manufacturers report 

domestic content levels ranging from 66% to 100%. 

• U.S. distributed wind businesses support jobs in 23 
states. 

• U.S. small wind turbine manufacturers accounted for 
nearly 98% of domestic sales in 2016. 

Global leadership 
• U.S. manufacturers accounted for nearly 75% of 2015 

global small wind turbine sales. 

• U.S. small wind manufacturers doubled exports to 
international markets from 2014 to 2015. 

• Since 2011 exports have accounted for more than half of 
U.S. small wind manufacturers sales. 

US Small Wind Exports, 2015 

ta~lSOkW 
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Wind Energy Future: Distributed Wind 
Competitiveness Improvement Project (CIP) 

Increased Energy Production Reduced Hardware Costs Certified Turbine 
CIP system optimization awardee CIP advanced manufacturing Performance & Safety 
Bergey Wind power of Norman, OK, awardee Pika Energy of Westbrook, CIP turbine testing awardee Primus 
achieved a 110% energy production Maine, reduced blade costs by Wind power of Lakewood, Colorado, achieved 
increase for the Excel 15 turbine over approximately 90% by developing an turbine certification-third-party verified 
the Excel 10 turbine by increasing innovative tooling and cooling testing for safety, function, performance, and 
blade length, improving blade strategy to produce blades using durability-to international standards. Three 
aerodynamics and system controls injection-molded plastic. CIP awardees are currently conducting 

certification testing. 

As of April 2018, DOE and NREL have awarded 21 subcontracts to 11 companies, 
~ ____ to_t_a_li~ng $4.9 million of investment across 3 research areas 

Bergey Primus Windpower 
Windpower [Lakewood, CO) 
(Norman, OK) 

Sonsight 
Endurance (Lawrenceville, GA) 
Wind Power 
(Seattle, WA) Urban Green 

Energy 
lntergrid (New York City, NY) 
(Temple, NH) 

Ventera Wind 
Northern (Duluth, MN) 
Power Systems 

Wetzel Engineering (Barre, VT) 
(Lawrence, KS) 

Pika Energy 
Xzeres ,g;:. 

$0.SM 
~ 

I (Westbrook, ME} 
(Portland, OR) 

Advanced Manufacturirrn 
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