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Rodriguez, Susan (CONTR)

From: Unrub, Timothy

Sent: Wednesday, July 25, 2018 839 AM

To Jerezs, Cathering

Ca Pesin, MichaelFitzsimmons, Alexander :

Subject: SETO Topic 1 and WPTO Topic 2.2: OF Coordination and Tapic Descriptions
Attachments: 1836 FOA - SMH_PSH - Mgmt Review - Topic 2.2, dacx; DE-FOA-0001840_SETO _FY18

_FOA_TOPIC 1 Systems Integrationdocx

In my review of two FOA efforts with Cathy Tripodi on Monday, sha wanted your thoughis on i} the analyéis
proposed by the Water Power Technology Office's (WPTQ) TOPIC 2.2, attached, and, }i} your knowledge on
WPTO and Solar Energy Technology Office's (SETQ) coordination with OE,

She has requested a meeting for Friday, but 1 wanted to get you the information prior to the meeting. Let ms
know if you have questions. Below Is a summary of the coordination history and plans as reported from each
office for your reference.

Salar Office ‘
*  SBTO worked closely with Gil Bindewald (O13) on the subtopics and specific language of topic 1 of the FOA,
s SETO requested OF tnvolvement in the review process, but so Car OF stalf have been unable to participate due
to other work commitments,
»  SETO will be requesting OF to be part of the Pederal Consensus Panel that recommends the selections for the
FOA. That pancl meets in late August.

» Water Power Technologies Oftice / Hydrapower Program has engaged OF, on program-leve) development and
strategy for the hydropawer grid topies in this FOA,
¢ For exaraple, O} stalf reviewed the hydropower RFI that issued in Febouary; OB staff are a part of the
informal DOE advisory group convencd regularly to review current and plannied activities inciuding this
FOA; and WFT'O has mnde concerted ouirench to OF staff to enguge on strategy (Gil Bindewald).
+ In addition, WPT'O has spoken with OR staff on specific toples, including (b) (5)

s Notably, WPTQ director Algjandro Moreno and OE DAS Michael Pesin co-convened a briefing on July
11 to discuss the Fncrgy Storage Program’s storage valvation program, as the OF program hay invested
in economic analytical tools which are currently nsed by WPTO to evaluate pumped storage
hydrapower. ‘
* WPTO will invite OF staf! to participate in merit review of the FOA and intends to continue to brief OE staff for
coordination,
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(Competiti
(Please
[ Critical Materials [0 STEM Training
[ Cyber Security O Energy Storage
[ Energy-Water Nexus 1 Transportation
[J Grid Reliability ] Other (write in):

Renewable energy

Scenario (check all that apply): .
[ President’s Request [ House Mark ] Senate Mark ] Full Year CR

1. Program Office: Water Power Technologies Office
2. Financial Assistance Program: Funding Opportunity Announcement

3. FOA Title and Number (if available):

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

4. How does this FOA align with the Secretary’s strategic goals? Why use this vehicle?
How is success measured?

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

~ utility scale for MHK technologies. '

5, Has the FOA been released? {1 No
K Yes. Date: FOA was issues on 12/15/2016. Original Selections announced in June 2017.

6. Expected number of awards:
Five (5) Alternate Selections

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

Cooperative Agreement
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8. Brief description of the FOA, including the intended purpose (please be brief, but specific).

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

9. Background (e.g., has this same FOA been issued previously, if so, how long):
FOA was issued in December 2016; Original Selections were announced in june 2017.

10. Please indicate how the FOA is aligned with the ¥Y 2018 Presidential Budget request
and provide the relevant page number(s) in President’s Budget. (If the FOA is proposed
to execute Congressional direction/guidance, please provide that information in response
{o question 18 below.)

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

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

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

12, Total amount of DOE funding available for awards made under the FOA (and any relevant
breakdown): .

Topic Non- Federal
Application Area Applicant Federal Federal Total Cost | Technical
Number , Share Cost
# Rating
b)) Share
1663-1531 2 Resolute Marine
. Energy, Inc.
1663-1521 2 [ ORPC
1663-1512 2 Oscilla Power Inc.
1663-1572 2 | ENORASY LLC
University of Alaska
1663-1526 | 2 Fairbanks

13. Total amount of funding by topic area, if applicable: N/A
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14. What entities are eligible to receive an award (e.g., universities, states, DOE laboratories,
small businesses, efc.)?
[1 Not Restricted . Restricted to: Alternate Selectees in the original Selection
Statement for FOA FOA-0001663: Marine and Hydrokinetic (MHK) Technology
Development and Advancement, Topic Area 2: Open Topic — MHK Technology
Development.

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

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

16. Budget Year of Funding (If multiple years, please provide a breakout by fiscal year. For
example, if the combined FY 16 and FY17 total is $10,000,000, please show the breakdown
by fiscal year; FY16:$5,000,000, FY17: $5,000,000):

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

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

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

Energy Policy Act of 2005, section 931{a)(2}{E)(i) and the Energy Independence and Security Act
of 2007 (EISA), Section-633 Marine and Hydrokinetic Renewable Energy Research and
Development, Public Law 110-140 (Dec. 18, 2007).

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

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

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

Announce selection and start negotiations by 13 of June 2018, make an award before middle of
August 2018,

FOR INTERNAL USE ONLY



FOR INTERNAL USE ONLY

21. Please provide any other pertinent information.

Applica’tion
Number

Applicant

Description of the project

1663-1531

Resolute
Marine
Energy,
Inc.

The goals of this project are to: a) build and validate a model-scale
seawater-compatible vane pump to facilitate hardware-in-the-loop
(HIL) tests of a PTO system that can implement real-time controls;
and b) perform pump seal endurance tests, HIL tests will provide
physical evidence that real-time flap load modulation can be
achieved by novel switch-mode hydraulic means inspired by
techniques used in the field of power electronics. Pump seal
endurance tests will provide confidence that targeted reliability
and maintenance intervals can be achieved.

1663-1521

ORPC

ORPC Solutions proposes to investigate low stiffness cross-flow
turbines to increase turbine efficiency by reducing the number of
internal supports and increasing the effective aspect ratio of the
turbine and consequently reducing tip losses. This Project will
deliver a redesigned rotor utilizing high deflection foils for ORPC's
TidGen® turbine. Relaxing the allowable deflection limit will have a
significant impact on the performance of the turbine.

1663-1512

Oscilla
Power
Inc.

In this project, Oscilla Power, Inc. {OPI) will improve and optimize
OPV's linear hybrid drivetrain technology to be able to achievea
rated capacity of over 400 kW per drivetrain while staying within
subsystem cost, mass and size targets. The project team will
demonstrate the effectiveness of these advancements through
detailed laboratory 1:10 scale testing at Sandia National Laboratory
and demonstrate >85% efficiency for the improved PTO all sea
states less energetic than the rated condition.

1663-1572

ENORASY
LLC

Enorasy has teamed up with Raytheon and University of Maine to
build a 1:10 scale prototype of unique wave energy converter
{WEC) that utllizes a rotating mass and control system to absorb
power in a very efficient manner. This project includes numerical
modeling, simulation, fabrication, assembly, testing, performance

validation, and targets an ACE of 15m/$M.

1663-1526

University
of Alaska
Fairbanks

The Water Horse is an oscillating hydrokinetic harvester designed
to exhibit the required system dynamics through passive
mechanism design, rather than active control to lower LCOE, and
reduce system failures. System development has been conducted
entirely in turbulent conditions to ensure operation at sites
currently deemed unrecoverable resources by the National
Renewable Energy Laboratory,
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Department of Energy (DOE)
Office of Energy Efficiency and Renewable Energy {EERE)

“Innovative Design Concepts for Standard Modular
Hydropower and Pumped-Storage Hydropower”

Funding Opportunity Announcement {FOA) Number: DE-FOA-0001836

FOA Type: Initial
CFDA Number: 81.087

FOA Issue Date:

FOA informational Weblinar (Topic Areas 4 and 2):

Standard Modular Hydropower Resources Webinar {Topic Area 1 Only):

Submission Deadline for Concept Papers;

Submission Deadiine for Full Applications:

Expacted Submission Beadline for Replies to Reviewer Comments:

Expected Date for EERE Selection Notifications:

Expected Timeframe for Award Negotiations

(b) (5)

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

1. Backgrotind

Pumped storage hydropower comprises over 95% of the electrical energy storage in the
United States today. Despite its significant contribution to grid-scale storage, hew
pumped storage hydropower plants are not being built in the U.S. Only one new
pumped storage facility has been built since 1970, despite dramatic increases in storage
supportive policies in the last ten years.> Existing pumped storage aperations are
shifting to adapt to new resources, market structures, demand patterns, and pricing
signals.? Pumped storage technology in conventional configurations and uses {e.g.
multi-hundred megawatt open- and closed-foop configurations) are complex, custom-
desighed civil engineering projects which may entail significant regulatory, cost,

schedule, and geotechnical risks.

Critical limitations to new development include:

s Certainty on retum on investment: It is not clear how to evaluate the revenue
oppartunities of a large storage asset on a forward basis. Estabiishing investment

1 Cite Market Report for 1570 date, cite storage policy data,

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

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

* High initial and total capital costs: As the electricity system undergoes a
transformation, grid-supparting technologles will be required. Supporting
technologies on a bulk system scale with transmission-level commitments are
evaluated and planned for, but rarely constructed. A portion of this challenge is
structural: the significant upfront capital costs of very large supporting assets

| presents initiation risk and drives decisions toward incremental commitments, Over

|  its lifetime, pumped storage assets may be very cost effective, but they still require

| substantial initial investment. To meaningfully drive down the total cost of pumped
storage, technology and structural strategies must achieve reductions in the initial
" costs for project development.

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

2. Description

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

This Toplc Area is aligned with WPTO’s new grid research initiative to focus investments
on innavations which will optimize hydropower resources for a secure, sustainable,
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cost-effective, and reliable electricity system, and responds to FY18 Congressional
direction to offer a competitive funding opportunity for pumped storage hydropower.
This Topic Area is also consistent with DOE's Beyond Batteries initiative, which drives
technology beyond cost reductions toward improved performance and enhanced
provision of services to the grid.

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

WPTO is therefore soliciting applications for awards in two sub-topic areas:
o Sub-topic 2.1~ Innovative conceptual designs for pumped storage systems

o Sub-topic 2.2 — Modeling and analyzing the role of pumped storage in asset and
system optimization
a. Sub-topic 2.2: Modeling and Analyzing the Role of Pumped Storage in Asset and
System Optimization , '
This sub-topic will support analysis of the technical capabilities of pumped storage to
~ improve electricity system resilience, reliability, and economic efficiency, or to improve
the performance of other grid assets. For example, modeling enhancements or analysis
could explore the ability of storage to support system-wide strategies to manage fast
ramps or high peak loads or investigate operational connections between storage and
other grid assets such as solar photovoltaic (PV) or wind energy.

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

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

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

3
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night, as evidenced by the submissions to the WPTO’s DE-FOA-0001886: Expanding
Hydropower and Pumper Storage’s Contribution to Grid Resliency and Reliability
Request for Infarmation. In other instances, the timescale is fundamentally different.
The traditional daily cycle of high- and low-load is no longer the primary operational
driver; instead pumped storage hydropower is used for peak-shaving, intra-hour
reliability requirements, or ramping.

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

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

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

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

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

This Sub-topic Is intended to recruit applications for:

(1) Analyses that would illustrate to what extent, and in which cases, pumped storage
hydropower can provide one or more specific material optimization benefits to
electric system performance and/or other specific grid assets, or

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

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

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

Applications for modeling enhancements should incorporate operations and planning

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

Responsive applications will: .

o ldentify how the analysis or modeling enhancement meets the requirements
established in Table 3 below or in modeling enhancements Appendix F;

» Demonstrate that the analysis or modeling enhancement would produce an
innovative result or an innovative approach within the execution of the work; -

* Propose work that will have a substantial, measurable impact on advancing an
understanding of the full suite of benefits of pumped storage hydropower; and

® Propose a plan to disseminate the analysis or modeling enhancement to as wide an
audience as possible {e.g., publication in the open literature, open source licensing,
commercial licensing).

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

Table 3: Requirements for Proposed Analysis

Data choice

Data should be appropriate for the work-product goals. For instance,
analytical work that focuses on curtailment reduction should use load
and variable generation forecasts and operating data that accurately -
capture curtailment challenges. :

Project Team

Where an analysis would describe the optimization of an asset ora

‘system, the project team should include the owner or operator of that

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

Benefits

Benefits must be measurable and linked to grid properties such as
resilience, reliability, sustainability, or economic efficiency. For
econamic benefits, the results should clearly show the lasting value
provided to ail stakeholders — measured by net benefits such as lower
electricity cost, efficient utilization of renewables and load, and others
as applicable,

Assumptions and
Definitions for
Proposed Analysis

* Analyses should be representative of a real system, rather than
theoretical systems and assets.
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The analysis baseline should be representative of existing or
expected near-term conditions (e.g., 2020 RPS-based generation
mix).
Models used to represent vanab!e generation {e.g., wind and PV
solar) should be realistic in terms of generation mix as well as
spatial and temporal accuracy {e.g., the variability is not over- or
under-represented, plant siting does not skew the results).
The approach to generator retirement should be clearly stated {e.g.,
if additional generation is added to a model, is some of the existing
generation retired, and if so, how were the retirement choices
determined?).
The underlying generation mix assumptions for forward-looking grid
representations should be clearly defined (e.g., scenario X captures
2030 RPS requirements, scenaria Y increases the amount of
renewable generation from the current 20% on an annual energy
basis to 40%).
Where unexpected forced outages are used in the analysis or
modeling efforts, the nature of the forced outage should be
described {e.g., fixed in time and amplitude across scenarios or
varies from scenario to scenario).
The relevant geographic region should be clearly defined aiong with
the regions connections and reliance on surrounding systems.
The generation mix for the baseline and each scenario shouid he
clearly identified by generation type (e.g., airframe-derivative, open
cycle combustion turbines) and capacity. The generation mix of
interconnected systems to the relevant region should also be
reported. :
The flexibility assumptions (e.g., ramp rate per minute as a
percentage of rated capacity, minimum stable level, and start time)
for each type (and size class, if applicable} of generation should be
clearly stated.
The capacity reserve for the system {and each scenario or
sensitivity} should be clearly stated.
Peak variable generation penetration should be reported both in
terms of time of occurrence and percent of peak load.
The type of pumped storage hydropower technology should be
clearly defined (synchronous, inverter-based, variable speed
pumping, and so forth).
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i. Work to be Conducted
At the end of the period of performance:

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

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




Solar FOA — Topic 1 - Systems Integration

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

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

FOA Number: DE-FOA-0001840

CFDA Number: 81.087
FOA issue Date: : April 17, 2018
Submission Deadline for Letter of Intent (LOI): May 4%, 2018,

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

¢ Applicants must submit a Concept Paper by 3:00pm ET on the due date listed above 3:00pm £T
to be eligible to submit a Full Application. Toplc Areas 2.1 and 3.1 SIPS applications
must resubmit their LO! again as a concept paper by the concept paper deadline
above to clear an administrative software restriction of EERE Exchange.

Submission Deadline for Full Applications and SIPS Applications: (b) (5)
Expected Submission Deadline for Replies to Reviewer Comments: August 2rd 2018,
3:00pm ET
Expectad Timeframe for EERE Selection Notifications: September 2018
Topic1 Advanced Solar Systems Integration Technologies

The Systems Integration (S1) subprogram supports early-stage research and development that
advances the reliable, resilient, secure and affordable integration of selar energy onto the U.S.
electric grid. For more in-depth discussion of solar grid integration, please visit “Solar Grid
Integration” https://energy.gov/eere/solar/downloads/technical-background-2018-seto-
funding-opportunity-announcement.

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

1 (LS. Energy Information Administration (EIA), Electric Power Monthly with Data for November 2017, published

. in January 2018, hitps://www.eia.gov/electricity/mounthly/current month/epm.pdf
1 Source: Solar Energy Industries Association (SEIA), http://www.sela.org/




Solar FOA — Topic 1 — Systems Integration

15% of total annual electricity generation. Instantaneous solar generation can reach a much
higher ievel, more than 40% in some cases.?

Monthly net electricity generation from selected fuels (Jan 2007 - Mar 2017)
share of fotal electricily generation
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Figure 1: For the first time, in March 2017 solar supplied 2% of the U.S. electricity demand, whife wind and solar combined
accounted for 10% of the U.S., electricity generation. (Source: EIA)

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

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

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

3 For example, in the Californla Independent System Operator {CAISO) Monthly Renewables Performance Report,
the 5-minute market data shows that at the maximum solar served almost 45% of the load in September 2017, See
http://www.calso,com/Documents/MonthlyRenewablesPerformanceReport-Nov2017. htrl

4 Department of Energy Grid Modernization Multiyear Program Plan {MYPP}
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smart decisions to invest in enabling and forward-looking technologies that will support the
creation of a modern grid infrastructure in the coming years. There is a critical need to foster
innovations and new technology adoptions by decreasing regulatory, market and business
model uncertainties, demonstrating technalogy maturity and reducing implementation risks.

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

More broadly, the Grid Modernization Initiative focuses on the development of holistic
solutions for the grid of the future. Several key technology areas have been identified in the
Grid Modernization Multi-Year Program Plan {MYPP)8:

Devices and Integrated Systems Testing;
Sensing and Measurements; ‘
Systems Operations, Power Flow and Control;
Design and Planning Tools;

Security and Resilience; and

Institutional Support.

Progress in al of these areas is considered crucial for the effective grid integration of solar

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

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

8 Department of Energy Grid Modernization Multiyear Program Plan {MYPP), Accessed 01 November 2017,
https://enerpy.gov/downloads/grid-modernization-muiti-vear-program-plan-mypp
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Figure 2: Ilustration of high level solar penetration in a modernized electricity power system.

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

Adaptive Solar Grid integration;
Solar Observability;

Solar + X; and

innovative Pathways.

* & & @

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

Topic 1.1 Adaptive Solar Grid integration

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

Topic 1.2 Solar Observability

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

Topic 1.3 Solar + X

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

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

In 20186, solar power surpassed 1% of annual electricity supply in the United States
for the first time, and the Energy Information Administration projects that solar will
grow to 5% of U.S. electricity by 2030.7 Further, if the price of solar electricity and/or
energy storage declines more rapidly than projected, that percentage could be even
higher.® But solar is more than just a source of affordable electricity; it alse provides
the potential to improve grid reliability and resilience, increase employment ,?
create business opportunities, increase energy diversity, and provide environmental
benefits.

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

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

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

7 U.s. Department of Energy, Energy Information Administration, International Energy Outlook 2017, DOE/EIA-0484
{2017). :

& P.A Basore and W.1. Cole, “Comparing supply and demand models for future photovoltaic power generation in
the USA," submitted to Progress in Photovaltaics: Research and Applications, 2017,

9 The Solar Foundation, Nationa! Solar Jobs Census, 2010 — 2016,
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conventional utility sources by 2020.%° The SunShot 2020 goal has already been
achieved for utility-scale PV, and with continued effort, it is likely to be achieved for
grid-tied solar applications. As a result of this tremendous progress and in response
to the growing deployment of solar in the U.S,, SETO is increasing its focus on
addressing the challenges related to seamlessly integrating high penetrations of
solar energy onto the nation’s electricity grid. Additionally, SETO set 2030 cost
targets to further reduce the cost of solar electricity across all market sectars, which
would make solar one of the most affordable sources of electricity and enable a
substantial fraction of U.S. electricity demand to be supplied by solar technology.'*
The targets for the unsubsidized cost of electricity at the point of grid connection in
a location with average U.S. solar resources are 3¢ per kilowatt-hour (kWh) for
utility-scale photovoltaics, 4¢ per kWh for commercial rooftop photavoltaics, 5¢ per
kWh for residential rooftop photovoltaics, and 5¢ per kWh for concentrating solar
power with thermal energy storage.

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

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

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

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

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

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

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

From: Fitzsimmons, Alexander

Sent: Wednesday, July 25, 2018 9:19 AM

To: Jereza, Catherine

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

After the appointee meeting works. Thanks!

From: lereza, Catherlne '

Sent: Wednesday, July 25, 2018 12:19 PM

To: Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov>

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

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

From: Fitzsimmons, Alexander

Sent: Wednesday, july 25, 2018 11:42 AM

To: Jereza, Catherine <Catherine. Jereza@Ha.Doe.Gov>

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

Can we chat about this?

From: Unruh, Timothy

Sent: Wednesday, july 25, 2018 11:39 AM

To: Jereza, Catherine <Catherine Jereza@Hq.Doe.Gov>

Cc: Pesin, Michael <Michael.Pesin@ha.doe.gov>; Fitzsimmons, Alexander <Alexander. Fitzsimmons@ee.doe.gov>
Subject: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Toplc Descriptions

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

She has requested a meeting for Friday, but | wanted to get you the information prior {o the meeting, Let me

know if you have questions. Below is a summary of the coordination history and plans as reported from each
office for your reference,

Solar Office

¢ SETO worked closely with Gil Bindewald (OE) on the subtopics and specific language of topic 1 of the FOA,

¢ SETO requested OE involvement in the review process, but so far OF staff have been unable to participate due
to other work commitments. -

» SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the
FOA. That panel meets in late August.

Water Office

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



» For example, OE staff reviewed the hydropower RFI that issued in February; OE staff are a part of the
informal DOE advisory group convened regularly to review current and planned activities inchuding this
FOA; and WPTO has made concerted outreach to OE staff to engage on strategy (Gil Bindewald),
¢ In addition, WPTO has spoken with OE staff on specific topics, including (b) (5)

¢ Notably, WPTO director Alejandro Moreno and OE DAS Michael Pesin co-convened a briefing on July
11 to discuss the Energy Storage Program’s storage valuation program, as the OE program has invested
in economic analytical tools which are currently used by WPTO to evaluate pumped storage
hydropower,
* WPTO will invite OFE staff to participate in merit review of the FOA and intends to continue to brief OF staff for
coordination.
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Rodriguez. Susan (CONTR)

From: Jereza, Catherine

Sent: Wednesday, July 25, 2018 9:31 AM

To: Gilbert Bindewald Il (Gilbert.Bindewald @hq.doe.gov);Pesin, Michael

Subject: FW: SETO Topic 1 and WPTO Topic 2.2: OF Coordination and Topic Descriptions
Attachments: 1836 FOA - SMH_PSH - Mgmt Review - Topic 2.2.docx; DE-FOA-0001840_SETO_FY18

_FOA_TOPIC 1 Systems Integration.docx

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

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

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

Thanks!
Katie

From: Unruh, Timothy

Sent: Wednesday, July 25, 2018 11:39 AM

To: Jereza, Catherine <Catherine.Jereza@Hq,Doe.Gov>

Cc: Pesin, Michael <Michael.Pesin@hq.doe.gov>; Fitzsimmons, Alexander <Alexander Fttzmmmons@ee doe.gov>
Subject: SETO Topic 1 and WPTO Topic 2.2: OF Coordination and Topic Descriptions

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

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

Solar Office
*  SETO worked closely wuh Gil Bindewald (OE) ou the subtopics and specific language of topic 1 of the FOA.
*  SETO requested O involvement in the review process, but so far OF staff have been unable to participate due
to other work commitments,
e SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the
FOA. That panel meets in late August.

Water Office

* Water Power Technologies Office / Hydropower Program has engaged OE on program-level development and
strategy for the hydropower grid topics in this FOA.
* For example, OF staff reviewed the hydropower RFI that issued in February; OE staff are a part of the
informal DOE advisory group convened regularly to review current and planned activities including this
FOA; and WPTO has made concerted outreach to OE staff to engage on strategy (Gil Bindewald).
* In addition, WPTO has spoken with OE staff on specific topics, including (b) (5)



(b) (5)

» Notably, WPTO director Alejandro Moreno and OB DAS Michael Pesin co-convened a briefing on July
11 to discuss the Energy Storage Program’s storage valuation program, as the OE program has invested
in economic analytical tools which are currently used by WPTO to evaluate pumped storage
hydropower.
* WPTO will invite OF staff to participate in merit review of the FOA and intends to continue to brief OE staff for
coordination,
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Department of Energy (DOE)
Office of Energy Efficiency and Renewable Energy (EERE)

“Innovative Design Concepts for Standard Modular
Hydropower and Pumped-Storage Hydropower”

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

FOA Issue Date: () (5)
FOA Informational Webinar (Topic Areas 1 and 2):

Standard Madular Hydropower Resaurces Webinar (Topic Area 1 Only):
Submission Deadline for Concept Papers:

Submission Deadline far Full Applications:

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

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

1. Background

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

Critical limitations to new development include:
¢ Certainty on return on investment: it is not clear how to evaluate the revenue
opportunities of a large storage asset on a forward basis. Establishing investment

1 Cite Market Repart for 1970 date, cite storage policy data.
2 Reference Hydropawer Vision, RF] responses, Market Report and PSH website
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certainty over the lifetime of the asset is particularly difficult, compounded by the
unpredictability evidenced by the rapid change in the electric system. Most utility
and system planning timeframes are only about 20 years. In addition, pumped
storage assets, due to their large generating and storage capacity, have the potentiai
to influence market prices as price-makers rather than price-takers, which
complicates how market operators interact with and take advantage of these assets.
Modeling efforts for storage have advanced, and a recently established project
within the Water Power Technologies Office will focus exclusively on improving the
practice of valuation for pumped storage. _

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

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

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

2. Description

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

This Topic Area is aligned with WPTO’s new grid research initiative to focus investments
on innovations which will optimize hydropower resources for a secure, sustainable,
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cost-effective, and reliable electricity system, and responds to FY18 Congressional
direction to offer a competitive funding opportunity for pumped storage hydropower.
This Topic Area is also consistent with DOE’s Beyond Batteries initiative, which drives
technology beyond cost reductions toward improved performance and enhanced
provision of services ta the grid.

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

WPTO is therefore soliciting applications for awards in two sub-topic areas:
o Sub-topic 2.1 — Innovative conceptud! designs for pumped storage systems

o Sub-topic 2.2 - Modeling and analyzing the role of pumped storage in asset and
system optimization
a. Sub-topic 2.2: Modeling and Analyzing the Role of Pumped Storage in Asset and
System Optimization
This sub-topic will support analysis of the technical capabilities of pumped storage to
improve electricity system resilience, reliability, and economic efficiency, or to improve
the performance of other grid assets. For example, modeling enhancements or analysis
could explore the ability of storage to support system-wide strategies to manage fast
ramps or high peak loads or investigate operational connections between storage and
other grid assets such as solar photovoltaic (PV) or wind energy.

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

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

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

3
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night, as evidenced by the submissions to the WPTO’s DE-FOA-0001886: Expanding
Hydropower and Pumper Storage’s Contribution to Grid Resliency and Reliability
Request for Information. In other instances, the timescale is fundamentally different.
The traditional daily cycie of high- and low-load is no longer the primary operational
driver; instead pumped storage hydropower is used for peak-shaving, intra-hour
reliability requirements, or ramping.

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

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

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

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

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

This Sub-topic Is intended to recruit applications for:

(1) Analyses that would iliustrate to what extent, and in which cases, pumped storage
hydropower can provide one or more specific material optimization benefits to
electric system performance and/or other specific grid assets, or

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

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

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

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

Responsive applications wili:

¢ Identify how the analysis or modeling enhancement meets the requirements
established in Table 3 below or in modeling enhancements Appendix F;

» Demonstrate that the analysis or modeling enhancement would produce an
innovative result or an innovative approach within the execution of the work;

* Propose work that will have a substantial, measurable impact on advancing an
understanding of the full suite of benefits of pumped storage hydropower; and

* Propose a plan to disseminate the analysis or modeling enhancement to as wide an
audience as possible {e.g., publication in the open literature, open source licensing,
commercial licensing).

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

Table 3: Requirements for Proposed Analysis

Data should be appropriate for the work-product goals. For instance,
analytical work that focuses oh curtailment reduction should use load
and variable generation forecasts and operating data that accurately
capture curtailment challenges.

Data choice

Where an analysis would describe the optimization of an asset or a
system, the project team should include the owner or operator of that
asset or system, at minimum evidenced by a letter of support.
Applicants are strongly encouraged to incorporate partners and
stakeholders into the proposed work beyond a demonstration of
support,

Project Team

Benefits must be measurable and linked to grid properties such as
resilience, reliability, sustainability, or economic efficiency. For
economic benefits, the results should clearly show the lasting value
provided to all stakeholders — measured by net benefits such as lower
electricity cost, efficient utilization-of renewables and load, and others
as applicable.

Benefits

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

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

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

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

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

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

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

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

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

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

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

The type of pumped storage hydropower technology should be
clearly defined (synchronous, inverter-based, variable speed
pumping, and so forth).
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{. Work to be Conducted
At the end of the period of performance;

Analysis: Awardees will produce a detailed, written technical report that
describes the project team, data inputs, methodalogical approach, tools and
models utilized, results of the analysis, dissemination plans, challenges in
executing the work, and remaining gaps. All projects awardees will present
publicly-sharable resuits in-person to WPTO and involved national laboratories
at project conclusion at a summit event.

Modeling enhancement: Awardees will produce o detailed written technical
report that describes the modeling enhancement, its applicability and effect,
dissemination and engagement, and remaining gaps. If the work is open-
source, additional requirements for disposition of source code may apply. All

‘applicants should anticipate provisions relating to Intellectual Property (1P} as

part of award negotiation. All awardees will demonstrate the modeling
enhancements in-person to WPTO and involved national laboratories at project
conclusion.
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Department of Energy (DOE)
Office of Energy Efficiency and Renewable Energy (EERE)

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

FOA Number; DE-FOA-0001840

CFDA Number: 81.087 .
I'FOA Issue Date: Aprll 17, 2018
Submission Deadline for Letter of intent {LOI): May 4, 2018,
' 3:00pm ET
Informational Webinar: Visit EERE exchange FOA description for details regarding webinar timing and
registration
Submission Deadline for Concept Papers: May 9th, 2018,

»  Applicants must submit a Concept Paper by 3:00pm ET on the due date lsted above 3:00pm ET
to be eligible to submit a Full Application. Topic Areas 2.1 and 3.1 SIPS applications
must resubmit their LOI again as a concept paper by the concept paper deadline

| ahave to clear an administrative software restriction of EERE Exchange. :
Submission Deadline for Full Applications and SIPS Applications: (b) (5)
Expected Submission Deadline for Replies to Reviewer Comments: August 27, 2018,
. 3:00pm ET
Expected Timeframe for EERE Selection Notifications: - September 2018
Topic1 Advanced Solar Systems Integration Technologies

The Systems Integration (SI} subprogram supports early-stage research and development that
advances the reliable, resilient, secure and affordable integration of solar energy onto the U.S.
electric grid. For more in-depth discussion of solar grid integration, please visit “Solar Grid
Integration” hitps://energy.gov/eere/solar/downloads/technical-background-2018-seto-
funding-opportunity-announcement.

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

1 U.8, Energy information Administration {EIA), Electric Power Monthly with Data for November 2017, pubilshed
in January 2018, https://www.ela.gov/electricity/monthly/current_month/epm.pdf
2 Source: Solar Energy industries Assaciation (SEIA), http://www,seia.org/
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15% of total annual electricity generation, Instantaneous sclar generation can reach a much
higher level, more than 40% in some cases.?

Monthly net electribity generation from selectpd fuels (Jan 2007 - Mar 2017)
share of lotal electricity generation
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Flgure 1: For the first time, in March 2017 solar supplied 2% of the U.S. electricity demand, while wind and solar combined
accounted for 10% of the U.S, electricity generation. (Source: EIA)

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

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

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

3 For example, In the Callfornia independent System Operator {CAISO) Monthly Renewables Performance Report,
the 5-minute market data shows that at the maximum solar served almost 45% of the load in September 2017. See
http://www.caiso.com/Dacuments/MonthlyRenewablesPerformanceReport-Nov2017.htmi

4 Department of Energy Grid Modernization Multiyear Program Plan {MYPP)
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smart decisions to invest in enabling and forward-looking technoiogies that will support the
creation of a'modern grid infrastructure in the coming years. There is a critical need to foster
innovations and new technology adoptions by decreasing regulatory, market and business
model uncertainties, demonstrating technology maturity and reducing implementation risks.

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

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

Devices and Integrated Systems Testing;
Sensing and Measurements;

Systems Operations, Power Flow and Control;
Design and Planning Tools;

Security and Resilience; and

Institutional Support.

*® & o % 9

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

3 Accessed 01 November 2017, https://energy sov/under-secretary-science-and-ener. rid-modernization-
Initiative
8 Department of Energy Grid Madermzaticn Multiyear Program Plan {MYPP}, Accessed 01 November 2017,

modernization-multi-vear-program-plan-m
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Figure 2: Hlustration of high level solar penetration In a modernized electricity power system.

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

- Adaptive Solar Grid integration;
Solar Observability; .
Solar + X; and
Innovative Pathways.

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

Topic 1.1 Adaptive Solar Grid Integration

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

Topic 1.2 Solar Observability

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

Topic 1.3 Solar + X

This topic will support applications to research and field validate innovative approaches to
integrate Behind-the-Meter {BTM) solar PV with synergistic technologies {including but not
limited to energy storage, building controls, demand response, electric vehicles, and other
DERs) to support dispatchability and provide grid services —including energy, capacity, and
reliability and resilience services — as a single control point, Projects will focus on research and
development in control coordination and optimization of BTM customear-owned and co-located
behind a single (master) meter: PV, storage, and other DER assets in response to broader
system-wide conditions, with key interest in utilizing DER assets to provide critical power during
outages. Projects may consider traditional “firm” DER interconnection requirements as well as
emerging flexible interconnection approaches (such as those sought in Topic 1.1) and
innovative compensation mechanisms. In an effort to minimize the overall system cost for solar
integration arising from new hardware deployment, such as battery storage, , applicants are

- encouraged to consider how solar and load estimation, advanced data analytics, and artificial
intelligence can be utilized in the operations of their proposed systems. All Applicants should
have an assessment of economic viability of the system or component in the application as part
of the project.

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

From: . Jereza, Catherine
Sent: Thursday, July 26, 2018 4:26 AM
To: Bindewald IIf, Gilbert;Pasin, Michael

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

Great. Let’s build on the good engagement. | agree — some formalization of roles will Is necessary.

Thanks!
Katie

Fram: Bindewald 111, Gilbert

Sent: Wednesday, July 25, 2018 8:28 PM

To: lereza, Catherine <Catherine.Jereza@Hq.Doe.Gov>; Peasin, Michael <Michael.Pesin@hq.doe.gov>
Subject: RE: SETO Topic 1 and WPTQO Topic 2,2: OE Coordination and Topic Descriptions

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

awarded. That is higher level discussion.

" Vehicle and water programs have also engaged, which T thiﬁk is good,

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

From: Jereza, Catherine <Catherine.Jereza@Hqg.Doe,Gov>

Date: Wednesday, Jul 25, 2018, 12:30 PM

To: Bindewald I, Gilbert <Gilbert.Bindewald ®@hq.doe.gov>, Pesin, Michael <Michael Pesin@hqg.doe.gov>
Subject: FW; SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions

Hi Gil - § helieve you mentloned this is much improved since last year, which is terrific! But in the spirit of keeping our
coordination moving in a positive direction we’re doing a reality check on Friday.

Id like to focus on what's working and any peints you feel were left unresolved that perhaps | need to push on because
we really need it to happen. -

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

Thanks!
Katie

From: Unruh, Timothy
Sent: Wednesday, July 25, 2018 11:39 AM
To: Jereza, Catherine <Catheflne Jereza@Ha.Doe.Gov>




Cc: Pesin, Michael <Michael.Pesin@ha.doe.gov>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe,gov>
Subject: SETO Topic 1 and WPTO Topic 2.2: OF Coordination and Topic Descriptions

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

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

office for your reference.

-Solar Office
' ¢ SETO worked closely with Gil Bindewald (OE) on the subtopics and specific language of topic 1 of the FOA.
¢  SETO requested OF involvement in the review process, but so far OE staff have been unable to participate due
to other work commitments.
e SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the

FOA. That panel meets in late August.

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

strategy for the hydropower grid topics in this FOA.
» For example, OF staff reviewed the hydropower RFI that issued in February; OE staff are a part of the
informal DOE advisory group convened regularly to review current and planned activities including this
FOA; and WPTO has made concerted outreach to OF staff to engage on strategy (Gil Bindewald).
» In addition, WPTO has spoken with OE staff on specific topics, including (b) (5)

* Notably, WPTO director Alejandro Moreno and OF DAS Michael Pesin co-convened a briefing on July
11 t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>