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COLLABORATION *-—._

EPRI has worked with utilities,
government agencies, and
technology developers to design,
deploy and test energy storage
on seven continents... and soon,
the Moon

~»EXPERIENCE AND EXPERTISE

EPRI staff come from
backgrounds in technology
development, lab testing, field
deployment, and commercial
operation, and have first-hand
experience with hundreds of
proposed storage technologies

EPRI’s work is guided by our and products

commitment to science, truth and
facts to address the challenges and
opportunities of the future
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2021: Vanadium BESS

2022: MORBUGS

FOR 50 YEARS, EPRI HAS BEEN AT THE FOREFRONT OF ENERGY STORAGE
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ENERGY SUPPLY

Ensuring low-cost access to energy
Regional mix based on available resources
Evolving as societal priorities change over time

ENERGY
TRANSFORMATION

INTEGRATED SYSTEMS

Efficiency and Reliability driven by societal needs
Flexibility and Security growing priorities
Consumer engagement with the Energy System

COMMUNITY AND ENVIRONMENT

Air, Land, Water, and Wildlife Resources
Public Health and Safety
Environmental Equity and Justice

ECONOMY-WIDE DECARBONIZATION

Implementing economy-wide carbon reduction strategies
Enabling low/zero-carbon technologies

Transitioning assets, networks and systems

Growing need for energy system resiliency

© 2023 Electric Power Research Institute, Inc. All rights reserved. EPE'



Need for Energy Storage

= Energy storage is an enabler for a low-carbon future. As
more renewables are installed, it will be needed to help
provide grid stability and reliability.

= A substantial amount will be needed: 125-680 GWs of new
energy storage is projected for the U.S. by 2050.* Globally,
energy storage is also predicted to grow significantly.

* “Economic Potential of Diurnal Storage in the U.S. Power Sector,” NREL, July 2021.

= Energy storage comes in a variety of types and durations,
and we will benefit from a portfolio of reliable technologies

© 2023 Electric Power Researc h Institute, Inc. All rights reserve d. E[:’El



Energy Storage Application
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Energy storage has potential applications across the entire electricity enterprise value chain
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Evolution of Energy Storage

2015 2025

e “Grid-ready *“Storage Everywhere”
storage” e Deployment

e Kicking the tires programs widespread

2020 2030
*“Storage e “New Landscape”
Anywhere”

e Beyond lithium and

*Pilot projects in current planning

real world
conditions
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Energy Storage Technology Spectrum
Mid !

N\
l\ $100/kWh $50/kWh
$300/kWh $10/kWh

A portfolio of storage technologies to suit different needs
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Technology Trends | Lithium ion continues to dominate
new energy storage deployments

Global Operational Energy Storage Capacity (MW)
2000 - 2020

Pumped Hydro
90.3% Lithium ion

92%

Sodium-based, 3.6%
191 GW of global Electrochemical 14.1 GW of global _ Lead Acid. 3.5%

operating energy 7.5% operating . e -
i ow Battery, 0.
storage electrochemical SN Y, 0.7%
: energy storage

Molten Salt, 1.8%

Flywheel, 0.2%
CAES, 0.2%

Source: China Energy Storage Alliance, Energy Storage Industry Whitepaper 2021 Summary Version
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U.S. Government Legislation Driving Storage Adoption

S505M for energy storage demonstration

30% investment tax credit (ITC) for standalone storage

“Direct pay” available for tax-exempt entities

Additional credits for domestic content, siting in “energy
communities” or low-income communities that can boost
ITC to 50%

Battery manufacturing credits: Up to $45/kWh for
domestic production
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Technology is Just the Beginning

Energy Storage Technology

+ Exploring technology tradeoffs: Performance, efficiency, materials

« Understanding trends: Cost, performance, maturity

D &
P

Thermal Storage
Batteries

Hydrogen

X
X

Balance of Plant
 Establishing requirements for auxiliary components

» Understanding impacts on performance, cost,
reliability, safety, and environment

12

© 2023 Electric Power Research Institute, Inc. All rights reserved.

Grid integration
Standardizing the interface with the grid

Modeling and analyzing the benefits and costs
of storage

Communications and Control
Defining interoperable protocols

Developing operational and
dispatch algorithms

Storage Installation
Ensuring clean, safe, reliable operation
Understanding safety and environmental issues

Developing protocols for operations and
maintenance, and for disposal at end of life

Training and education to make storage a part of
the electric power enterprise
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EPRI Energy Storage Roadmap: Vision for 2025

 ELECTRICITY

SAFETY T CONOMICS INNOVATION
Safety Energy storage Planning and Reduced Cross-industry
practices asset reliability operational emissions with disru ption
established characterized and modeling validated energy storage awareness and
enhanced and applied applications integration
Asset hazards Energy storage Multi-use Sustainable Future workforce
characterized and controls integrated applications life cycle available and
minimized and interoperable enabled implemented trained
Community Energy storage Total cost of End-of-life Technology
resilience and integrated into grid ownership impacts advancements
Pf‘bl"f safety planning and portfolio reduced minimized accelerated
applications viable management

Source: 3002019722

EPRI's energy storage roadmap guides research and collaboration
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https://www.epri.com/research/products/000000003002019722

Conclusions

= A portfolio of energy storage technologies will
be needed: short-, mid-, and long-duration

Portfolio

= Battery safety, reliability, and cost-effectiveness
are improving but still need work

= More research is needed into long-duration
storage technologies that address system needs

Long Term

© 2023 Electric Power Research Institute, Inc. All rights reserved . E[:’El



15

Publicly Available Resources for Energy Storage and Batteries

= EPRI - http://www.epri.com
= EPRI Energy Storage Roadmap — https://www.epri.com/research/products/000000003002019722
= Energy Storage Integration Council, Publicly available guidelines, tools, and templates — http://www.epri.com/esic

= Storage Value Estimation Tool (StorageVET) — http://www.storagevet.com
= DOE/EPRI Energy Storage Handbook — SANDIA REPORT SAND2015-1002 http://www.sandia.gov/ess/publications/SAND2015-1002.pdf

= Energy Storage Technology and Cost Assessment: Executive Summary. EPRI, Palo Alto, CA: 2018. 3002013858.
https://www.epri.com/#/pages/product/000000003002013958/

= Recycling and Disposal of Battery-Based Grid Energy Storage Systems. EPRI. Palo Alto, CA: 2017. 3002006911.
https://www.epri.com/#/pages/product/000000003002006911/

= EPRI Commercial & Industrial Battery Energy Storage Fact Sheet, https://www.epri.com/#/pages/product/3002015438/
= EPRI Residential Battery Energy Storage Fact Sheet, https://www.epri.com/#/pages/product/3002015437/

= DOE OE Energy Storage Monthly Codes and Standards Update — https://www.sandia.gov/energystoragesafety-ssl/codes-standards/status-of-
codes-and-standards/

= NFPA 855, Standard for the Installation of Stationary Energy Storage Systems — https://www.nfpa.org/codes-and-standards/all-codes-and-
standards/list-of-codes-and-standards/detail?code=855

= International Fire Code (IFC) — https://codes.iccsafe.org/content/IFC2018

= Cost-Effectiveness of Energy Storage in California— http://www.cpuc.ca.gov/NR/rdonlyres/1110403D-85B2-4FDB-B927-
5F2EE9507FCA/0/Storage CostEffectivenessReport EPRI.pdf

= DOE Energy Storage Database — http://www.energystorageexchange.org/

= DOE/Sandia Labs Energy Storage Program — http://www.sandia.gov/ess/
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Together...Shaping the Future of Energy®




[I. Outside Persons Who
Wish to Address the
Commission at
Internal Affairs

Note: The records reflect that no outside persons

addressed the Commission at this Internal Affairs
meeting.



[II. Supplemental
Materials for Internal

Affairs

Note: The records reflect that there were no
supplemental materials provided to the Commission
during this Internal Affairs meeting.



IV. Transcript
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1 PROCEEDI NGS
2 CHAI RVAN FAY: Al right. Good norning,
3 everyone. We will get started with this norning's
4 Internal Affairs agenda.
5 First up on the agenda, we have a presentation
6 on energy storage from Haresh Kamath, the Director
7 of DER, Integration and Energy Storage, essentially
8 known as EPRI. Let's see, we've got a slide
9 presentation for you this norning.
10 If we could just recognize you for a brief
11 i ntroduction and then we will go to your
12 presentation. And typically for the Comm ssion, we
13 may interject if, on a specific slide, we have a
14 guestion, but often, we wait until the end of the
15 presentation if there is a followup fromne or any
16 of ny col |l eagues.
17 So with that, you are recognized this norning.
18 You just hit the button in front of you, you wll
19 get a green light. There you go.
20 MR. KAMATH. Great. Thank you very nuch
21 Much appreciated this opportunity to talk to the
22 Florida State comm ssion on the topic of energy
23 st or age.
24 As is said, | am Haresh Kamath, representing
25 EPRI. W are A nonprofit organization doing public
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 i nterest research in energy and the environnent,
2 i ncluding energy storage. | wll give a brief
3 I ntroducti on about our conpany, and then tal k about
4 how we see energy storage fitting into the energy
5 structure of the future.
6 EPRI is, as | said, a nonprofit. W do public
7 I nterest research in collaboration wth our nenber
8 utilities, other energy conpani es, academ a,
9 equi prent manufacturers, governnment agencies and
10 regulators to try to understand how to advance
11 safe, reliable, affordable and cl ean energy for all
12 consuners.
13 We focus heavily on electric power, but we do
14 | ook at nmany ot her aspects of energy.
15 Increasingly, as many of the different types of
16 energy that are being used by society are
17 increasingly intersecting and becom ng part of a
18 bi gger whole. W are working with conpanies in 45
19 different countries, and of course, all 50 states.
20 Particularly in energy storage, we have worked
21 with utilities and governnent agencies, technol ogy
22 devel opers and other entities to design, deploy and
23 test storage on seven continents. That includes
24 Antarctica. And in fact, we are working wth NASA
25 to actually develop distribution systens on the
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 noon that will incorporate energy storage. So we

2 are goi ng beyond the earth.

3 Qur staff comes from several different

4 backgrounds in cl ean technol ogy devel opnent in

5 batteries and storage, as well as applications in

6 utilities, and depl oynent of energy storage and

7 ot her technol ogi es such as solar. W have

8 firsthand experience with hundreds of storage

9 t echnol ogi es and products.

10 W are -- our work is guided by our comm tnent
11 to science and fact. W are not advocating for any
12 specific technology. W are -- our interest is in
13 maki ng sure that the overall infrastructure is as
14 safe, reliable, cost-effective and environnentally
15 responsi bl e as possi bl e.

16 For the |l ast 50 years, we have been

17 I nvestigating energy storage technol ogi es of one

18 type or another, starting with our testing

19 activities in the 1970s through our depl oynent and
20 devel opnment activities in the '80s and '90s, and

21 nost recently with lithiumion systens since their
22 I nception about 20 years ago.

23 We have been working with other technol ogi es
24 as well, and trying to understand what the benefits
25 of those technol ogies are, what the risks are. And
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 maki ng sure that any deploynent that occurs is done
2 as effectively as possible.
3 W are in the mddle of a big transformation
4 in the way that energy is being used across our
5 entire society, starting with the generation of
6 energy, the transm ssion and distribution of
7 energy, and the storage of energy, particularly in
8 the electric sector.
9 In the electric sector, we are seeing an
10 i ncreased use of renewable energy, and a transition
11 to decarboni zed generation away from f ossi
12 generation. And we are sinultaneously |ooking at a
13 society which requires that energy nore reliably
14 and nore resiliently than ever before.
15 These purposes are not nutually exclusive. W
16 can create a nore reliable and resilient
17 electricity infrastructure while decarboni zing the
18 system It does require us to investigate new
19 t echnol ogi es and apply those new technol ogi es as
20 effectively as possible. One of those technol ogies
21 is energy storage. The best analogy that | have
22 for energy storage is refrigeration.
23 In the past, when we had -- when you | ook at
24 the food supply and the food supply chain, we had
25 to nove food as quickly as possible fromthe point
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 of production to the point of consunption because
2 it would -- otherwse, it would rot along the way.
3 Wth the devel opnent of refrigeration, we were able
4 to nmake the food supply chain increasingly nore
5 reliable and nore resilient, so that now you can
6 get produce fromall over the world wherever you
7 happen to be. It's also possible to be able to
8 store that product for a significant |ength of
9 time, and that can hel p reduce supply chain inpacts
10 the same way energy storage can provide increased
11 reliable and resilience in the electricity network
12 to ensure that regardl ess of what the source of
13 electricity is, that that electricity will be
14 avai |l abl e where it's needed and when it's needed as
15 effectively as possi bl e.
16 This need for energy storage will increase in
17 the future as we see our energy infrastructure
18 shift towards a | ow carbon future. Wth nore use
19 of variable solar and wi nd assets, we will need
20 sone energy storage to provide good stability and
21 reliability.
22 Qur projections indicate that a significant
23 anmount of storage will be needed NREL, for exanple,
24 has done a study looking -- that -- that estinmates
25 that we will need 125 to 680 gi gawatts of new
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 energy storage by 2050, and that's in the U S.

2 alone. Gobally, a significantly |arger anount of

3 energy storage wll be required. That energy

4 storage wll cone in a variety of types and

5 durations, and we will benefit from having a

6 di verse portfolio of reliable technol ogies.

7 | am often asked where the energy storage

8 should go. Should it go closer to the supply, or

9 should it go closer to the use? And | say, yes,

10 it'"s required all the way across the supply chain.
11 Just the sanme way that refrigeration is. W use

12 refrigerators at the point of supply, and we al so
13 have refrigeration all the way al ong the food

14 supply chain, and you have refrigerators in your

15 homes, and in our businesses as well, the sane way
16 energy storage can bring special value all the way
17 across the electricity supply chain, if |ocated

18 close to large-scale renewables, then it can be

19 used to store energy and deliver it whenever it's
20 needed. |If it's close to the end use point, then
21 it could provide reliability and resilience

22 advantages in the case that the -- that there are
23 di sruptions on the grid.

24 As we have progressed in energy storage in the
25 | ast few years, we've increasingly seen it becone a
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 commer ci al technology. As recently as 2015, it was
2 still very nmuch in the devel opnental stage. W saw
3 sone | arge-scal e depl oynents, but we were really
4 just kicking the tires. About two or three years
5 ago, storage becane a reality in many peopl es
6 m nds, and we started seeing |arger and | arger
7 pilot projects in real world conditions.
8 We expect that by 2025, depl oynent of energy
9 storage products, especially -- especially lithium
10 i on based systens, will be wi despread. And by
11 2030, lithiumion may be a relatively mature
12 technol ogy, and we will begin to shift into other
13 technol ogi es that go beyond lithiumion in terns of
14 depl oynent .
15 As | nmentioned before, we are really | ooking
16 for a portfolio of storage technol ogies. |
17 mentioned |ithiumion, because that is the one that
18 has attracted the |argest attention in the last few
19 years. Lithiumion has seen trenendous reductions
20 in cost as a result of, first, trenmendous
21 i nfrastructure in manufacturing because of the
22 consuner electronics revolution, followed by
23 trenmendous investnents for EVs in the last 10 or 15
24 years, with a reduction of cost 80 percent between
25 2010 and 2020.
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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1 That cost reduction is continuing, and we
2 expect that lithiumion costs wll decline further.
3 However, because of the relative expense of |ithium
4 ions, it's really nost cost-effective for
5 relatively short durations. Sonewhere between four
6 to six hours at present. Perhaps as long as 12
7 hours, or even 24 hours by the end of this decade.
8 However, for |onger durations beyond that, we
9 expect that other types of technol ogi es may be
10 necessary. And you may have heard of sonme of these
11 technol ogi es in devel opnent. G avity-based
12 storage, thermal storage, flow batteries and
13 chem cal storage, such as hydrogen.
14 We believe that a portfolio of technol ogi es
15 I's, again, the strongest way to provide val ue, just
16 t he sanme way that we have a diverse supply network
17 right now of electricity-based on a nunber of
18 di fferent generation sources.
19 In terms of technology trends, | nust point
20 out that there is already a significant anmount of
21 energy storage on the grid. Mst of it is punped
22 hydro, which has been in existence for several
23 decades. These are very large hydro stations that
24 punp water up a hill to store energy, and then run
25 it back down through turbines to discharge it when
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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10

1 it's needed.
2 Most of the new interest in energy storage
3 that's occurred in the | ast decade has been in
4 batteries, nost of which is [ithiumion. On this
5 graph, which represents the state of the depl oynent
6 in md-2020, we see that there were about 14.1
7 gigawatts of batteries on the grid. However, in
8 just the last two years, that has al nbst doubled to
9 24 gigawatts of batteries on the grid. W are
10 expecting that to continue to grow in the next few
11 years.
12 Much of this is being driven by gover nnent
13 | egi sl ation, especially here in the US O
14 course, we have seen a significant investnent in
15 energy storage denonstration as part of the
16 bi partisan infrastructure |aw. But nore recently,
17 fromthe Inflation Reduction Act, we anticipate
18 that there will be a continued increase in the
19 depl oynent of energy storage.
20 There has al ready been an existing investnment
21 tax credit for storage when it is connected to
22 solar or wwnd. That investnent tax credit has been
23 responsi ble for a great deal of the depl oynent
24 today. The Inflation Reduction Act extends that
25 tax credit to stand-al one storage as well, so it
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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11

1 makes that storage nmuch nore cost-effective. 1In
2 addition, it extends the tax credit to methods that
3 make it avail able for tax exenpt entities such as
4 muni ci pal utilities.
5 There are also additional tax credits for
6 donestic content for batteries that are generated
7 or produced here in the U S. R ght now, nost of
8 the batteries cone in overseas, nostly Asia, either
9 Japan, Korea or China. But there are factories
10 being built inthe US. to deploy these systens to
11 actual ly produce these systens here.
12 Al so, additional tax credits are avail able for
13 siting in energy communities, that is communities
14 that presently have a fossil plant that nmay be
15 retired in the near future and nmay be replaced by
16 solar or wind, or just by energy storage. There is
17 al so sone advantage in placing it in the | owincone
18 community. Al together, these tax credits can
19 boost -- can be boosted up to 50 percent of the
20 val ue of the storage system
21 There are al so manufacturing tax credits on
22 top of these tax credits that allow manufacturers
23 based in the United States to sell their product
24 for lower price. Al of these together nean that,
25 nore than likely, energy storage is going to be
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com
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21

22

23

24

25

i ncrease increasingly deployed in various parts of
the U S

| do want to enphasize that | don't want to
make this sound |ike a done deal. There are lots
of things that we still have to do to nmake sure
that energy storage is a safe and reliable option
for the future.

We often tal k about the energy storage
technol ogy itself, the batteries or the hydrogen.
But there are other conmponents of that storage
systemthat also have to be addressed. The power
conversion systens. The bal ance of plant. The
communi cati ons and control, which affect all
aspects of the grid. Integration with the rest of
the grid, which has been an issue in the past for
solar, and, will be even nore of an issue for
storage in sonme respects. And nmaking sure that we
understand fully what are the issues related to

energy storage. And in particular, what

communi ti es that host an energy storage system need

to know about the risk that they face, and

preparation for the issues that may arise during

oper ati on.
We are still learning a great deal about
energy storage. And many of these -- the | essons

112 W. 5th Avenue, Tallahassee, FL 32303
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13

1 that we've learned in the |ast seven or eight years
2 nmust be applied to the storage systens in the
3 future.
4 At EPRI, we have been working with the
5 i ndustry to develop a roadmap for the future, to
6 make sure that issues such as safety and
7 reliability, as well as the econom cs and
8 environnmental responsibility are being addressed in
9 a effective way. W have been working with
10 entities, including utilities here in Florida, on
11 maki ng sure that this information is available to
12 all entities that are installing energy storage.
13 So in conclusion, we believe a portfolio of
14 energy storage technologies will be needed. W are
15 working a great deal in batteries, but batteries
16 shoul d not be considered the only option for energy
17 st or age.
18 For batteries thenselves, we do expect that we
19 will see alot of lithiumion battery deploynent in
20 the next few years because it is the technol ogy
21 that is cost-effective at the nonent, but there are
22 still issues wth safety and reliability that can
23 be addressed.
24 And we are |looking into -- across the
25 I ndustry, we are |looking into nore research into
112 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com

Premier Reporting (850)894-0828 Reported by: Debbie Krick



14

1 | ong-duration energy storage technol ogi es that
2 address the system needs of the future, especially
3 the needs that will arise beyond 2030.
4 We have a nunber of publicly avail able
5 resources that have been devel oped, not only by
6 EPRI, but also by other entities, particularly the
7 DOE and our various national |ab partners which are
8 avai l able here. And |I'mopen to any questions that
9 t he Commi ssi oners may have.
10 Thank you very much for this opportunity to
11 speak to you.
12 CHAI RVAN FAY: Geat. Thank you for being
13 here in norning. And thank you for this resource
14 page that you provided -- or resource slide that
15 you provided. | find it to be helpful. It's kind
16 of a centralized conponent of sonme of these topics.
17 So with that, Conm ssioners, | wll take any
18 questions for M. Kamath.
19 Conmi ssi oner G aham
20 COW SSI ONER GRAHAM  Thank you, M. Chair.
21 Thank you for your presentation. A couple of
22 guesti ons.
23 You spoke a |l ot about the lithiumbatteries.
24 Are those the batteries that are the ones in the
25 EVs that people use quite a bit?
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1 MR, KAMATH. That's right, Comm ssioner. They

2 are the sane type of battery.

3 COMWM SSI ONER GRAHAM  Now, didn't we have a

4 problemfor a while with those things expl odi ng,

5 catching fire?

6 MR. KAMATH. There is a risk with al

7 batteries, in fact, of fire, and many of those

8 I ssues are being taken very seriously by the

9 i ndustry. Certainly, there have been a nunber of
10 i ncidences. And | think the nunber of i ncidences,
11 certainly on the utility scale batteries, has been
12 concer ni ng.

13 | think we have to nmake sure to take -- the

14 i ndustry has to be sure to take the | essons | earned
15 fromthe incidences of the past and reduce the

16 hazard. Ildentify those situations under which

17 these batteries can present a risk, and nake sure
18 that those risks are dimnished as nuch as

19 possi ble, and mtigated, if, in fact, an incidence
20 occurs.

21 COMWM SSI ONER GRAHAM  What ' s causi ng those

22 fires?

23 MR, KAMATH. Many of those fires occur because
24 of manufacturing defects, or, in sone cases,

25 because of the way that the product is integrated.
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1 In sone cases, it's also created by the way that

2 the systens are operating in the field.

3 There are a nunber of different causes and,

4 you know, it depends very nmuch on the -- on which

5 incident. W' ve identified a nunber of different

6 ways in which these, you know, issues can occur.

7 And we are -- the entire industry is working to

8 reduce the incidence of that -- of those -- of that

9 kind of safety hazard.

10 COW SSI ONER GRAHAM  Now, we have one of our
11 utilities just south of us, | believe it's Ol ando,
12 that's looking to do nolten salt for storage.

13 What's the cost difference between the |ithium and
14 the salt, do you know, roughly?

15 MR, KAMATH. That's an excellent question. At
16 present, the nolten salt is probably a little bit
17 nore expensive than the battery technology. But in
18 that scale, in full maturity, it's very likely that
19 the nolten salt technology will be significantly
20 | oner cost than the lithiumion. W expect that,
21 in the long run, scale nolten salt systens may be
22 as nmuch as 25 to 50 percent |ower cost than the

23 [ithiumion system

24 COW SSI ONER GCRAHAM  Now, as far as how nuch
25 space is available, how nuch space is needed, do
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1 you need quite a bit nore for the nolten salt than
2 the lithiunf
3 MR. KAVATH. That's right. The nolten salt
4 systens are |l ess energy dense than the battery
5 systens, so they are a little bit less flexible in
6 ternms of placenent, but that's nmade up in the cost
7 difference. So if you do have roomfor it, then
8 the nolten salt system may be nore cost-effective
9 than the [ithiumion system
10 COMWM SSI ONER GRAHAM  So woul d you think or
11 guess that the nolten salt will start to be nore on
12 the rise because of eventually it's going to be
13 cheaper and safer?
14 MR KAMATH. | think it depends a great deal
15 on whether the nolten salt systens reach, you know,
16 commercial viability, and whether the costs
17 actually becone |ower than lithiumion.
18 As | nentioned, today, the nolten salt systens
19 are still nore expensive, and their ability to
20 rescale will determ ne how quickly they are
21 deployed in relation to lithiumion.
22 COMM SSI ONER GRAHAM  |s there a -- one | ast
23 questi on.
24 CHAI RMAN FAY:  Sure.
25 COMM SSI ONER GRAHAM  |s there, like, a purity
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1 | evel for that salt that has to go into those
2 systens?
3 MR. KAMATH. That's right. Actually, that's a
4 great question, Conm ssioner.
5 The -- it depends on the system as it depends
6 on the types of salt that are needed, but
7 contam nation is a concern that occurs as the salt
8 ages and contam nants may find their way into the
9 salt system You know, depending on what's being
10 used, there are various different types of
11 nmechani sns by which that can be reduced, and that
12 the lifetinme of those systens can be extended.
13 COMWM SSI ONER GRAHAM | can't inmagi ne you have
14 got any kind of a skimrer that's going to take the
15 inmpurities off of the nolten salt.
16 MR. KAVATH.  It's -- right. No, nost of it is
17 preventing the salt frombeing contam nated in the
18 first place, and nmaking sure that, you know, it's
19 not -- that -- that those contam nants don't make
20 their way into the system But also finding salt
21 that is nore tolerant to those kinds of -- those
22 kind of inpurities if they, in fact, occur.
23 COMW SSI ONER GRAHAM  Ckay. Thank you.
24 CHAI RMAN FAY: Geat. Thank you, Conm ssioner
25 G aham
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1 Commi ssi oner Clark, you are recogni zed.

2 COW SSI ONER CLARK:  Thank you, M. Chairnman.

3 Just a coupl e of observations, questions.

4 | noticed in your presentation, | saw a

5 depiction of the early Al abama case plant from

6 1992. | had some experience in working with the

7 devel opnent. After the devel opnent of that

8 project, | cane to the co-op world in that tine

9 peri od.

10 W' ve seen that unit on-line for about 30

11 years now, | guess, and we've seen the benefits

12 that this type of technol ogy has yielded us. o
13 back to the days of the hide hydro punping as well.
14 | know we are | ooking at technology to be the
15 | eader and to be the future, but can you say

16 anyt hi ng about the old technol ogy and the benefits
17 that we've seen fromit? Have we abandoned

18 those -- the research into that type of energy

19 st orage?

20 MR, KAMATH. Thank you, Conm ssioner, for

21 asking that. | amactually delighted to know of
22 your know edge of the case plant. That plant has
23 been operational for 33 years, and EPRI was a key
24 part of constructing it.

25 Actually, | believe that those technol ogi es,
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1 punped hydro and conpressed air, hold a significant
2 anmount of promse for the future if they can be
3 extended. The challenge wth punped hydro, at
4 least in the U S, is that many of the best spots
5 have al ready been taken, so it's very hard to find
6 these sites. And those sites take a very long tine
7 to inplenment. So if you begin today, in 2023, then
8 maybe we will have a plant in 2043. That's a very
9 long time. So it's difficult to do.
10 That said, we are actually seeing many fol ks,
11 many utilities and many energy devel opers actually
12 taki ng existing sites, existing punped hydro sites,
13 and inproving themw th vari able speed drives to
14 make them nore flexible and to increase the
15 capacity.
16 Just as an exanple, Duke, in North Carolina,
17 built an addition to their Bad Creek facility that
18 significantly increased their capacity there from
19 1,300 negawatts to 1,600 negawatts. And that, you
20 know, is a big deal. 300 negawatts in energy
21 storage just out of punped hydro is a significantly
22 | ower cost than a battery plant.
23 A conpressed air energy storage plant can al so
24 be a very good way of storing energy.
25 Unfortunately, this technology has not really
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1 pi cked up since this construction of the Al abana
2 case, but we believe that there is a | ot of
3 potential. W are seeing sone interest as a part
4 of the bipartisan infrastructure | aw projects, and
5 so we hope to see sone depl oynent of case as a
6 potential technology for the future.
7 COMWM SSI ONER CLARK:  Thank you.
8 CHAI RMAN FAY: Geat. Thank you.
9 Conmi ssi oner La Rosa.
10 COWMM SSI ONER LA ROSA:  Thank you, Chair nman.
11 Maybe just sone clarification. You nentioned
12 gravity-based storage. |s that a punped hydro, is
13 that what you were just referring to to
14 Comm ssioner O ark's question?
15 MR, KAMATH. Punped hydro is one variety of
16 gravity-based storage, but there are other nedi a,
17 including in addition to water that can be used to
18 store energy. For exanple, sone conpani es have
19 proposed using |arge concrete weights and lifting
20 those concrete weights to store energy in that way.
21 QO her conpani es have proposed using railcars, you
22 know, various types of ways of heavy objects,
23 basically to lift themup to an el evation and
24 | owering them down to regenerate the energy.
25 COMM SSI ONER LA ROSA:  Any facilities like
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1 that that are currently in operation?
2 MR, KAMATH. O her that are not punped hydro,
3 I am not aware of any facilities at present beyond
4 a punp couple of pilot projects that have been done
5 that are not presently cost-effective. They have
6 been -- they -- they are technol ogy denonstrates
7 I ntended to denonstrate the technology at a smaller
8 scale, and have -- | think they are -- those
9 conpani es are awaiting nore investnent to actually
10 be able to scale their systens up.
11 COMM SSI ONER LA ROSA: Lithiumion batteries
12 obvi ously are becom ng nore and nore popul ar, and |
13 think a lot of it because of their size, or their
14 ability to be very small. Were are the ngjority
15 of those batteries manufactured?
16 MR, KAMATH. So nost batteries today, | think
17 the |l argest single manufacturing country is China.
18 Japan and Korea al so have significant
19 installations, and there are quite a few fact
20 that's are being built in the U S. and in Europe.
21 But for the foreseeable future, we think -- | think
22 China is far in a way the | argest manufacturer of
23 t hose systens.
24 COW SSI ONER LA ROSA:  |Is that based on cost
25 or -- | nmean, just, like |I said, your opinion?
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1 MR, KAVMATH. It's really based on investnent.
2 China -- the China production capacity was actually
3 significantly smaller even just seven years ago, in
4 2015. And then essentially, the country put in
5 pl ace certain requirenents that batteries and EVs
6 sold in China were required to be manufactured in
7 Chi na by Chi nese conpani es.
8 Those governnent requirenents incentivized a
9 signi ficant anmount of investnent in manufacturing
10 plants in China, and al so gave them a natural
11 advantage in negotiating with conpanies that wanted
12 to sell products in China.
13 O course, those conpanies al so turned around
14 then and i nmmedi ately began to export those products
15 to the rest of the world, having an advantage with
16 a home market that subsidized their own product.
17 COW SSI ONER LA ROSA:  Sure. Sure.
18 Does being located in a certain region for a
19 manuf act urer such as that nake nore sense? Like,
20 for exanple, if there was -- there are, as you are
21 saying, U S. based nmanufacturers that are starting
22 to becone established. |Is there a certain region
23 t hat nmakes nore sense for the nobilization and
24 oper ations?
25 MR, KAMATH. That's a very interesting
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gquestion. In fact, the U S. governnent |ooked into
just that question about 10 years ago in a study
t hat was done by NI ST.

There -- the battery manufacturing is highly
capital intensive. There is no real requirenent
for specific | abor associated with it, so it can be
pl aced anywhere. And, in fact, we have seen that
there is a significant capacity in the U S., of
course nothing quite as large as what's in China or
in Japan, but that have been installed, for
exanple, in Georgia, in Mchigan, in Nevada, in
Texas, in many places in the country, and right
here in Florida, | should say. For sone tinme, much
of the lithiumion that was bei ng used by, for
exanple, the US mlitary, was being produced here
in Florida.

COMM SSI ONER LA ROSA:  Thank you.

CHAI RMAN FAY: Great. Thank you.

Commi ssi oner Passi donpb, you are recogni zed.

COW SSI ONER PASSI DOMO: Thank you, M. Chair.

| just have one question. You nentioned that
EPRI now has a bunch of different partnerships
wi th, you know, governnental organizations and
utilities. And so | amwondering if you hel p guide

them -- your organization hel ps guide themto have
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1 a properly value energy storage. | think know we
2 know t hat, you know, energy storage itself can kind
3 of transcend those traditional grid
4 classifications. So | think regularly, we are
5 seeing different pilots cone in, and things like
6 that, I think we want to know, |ike, how to val ue
7 It beyond those traditional netrics.
8 MR, KAMATH. Yes. Actually, we have been
9 wor ki ng with a nunber of entities, including the
10 California Public UWility Comm ssion, the
11 Commi ssions in Washi ngton state, M nnesota and New
12 York, to value energy storage in various different
13 cont ext s.
14 W have devel oped sone tools that are
15 avail able free to the public. And we have been
16 working with utilities and comm ssions to try to
17 under stand what applications are suitable for
18 specific areas and specific |ocations.
19 O course, every state, every location has a
20 different requirenent for energy storage. And it's
21 i nportant to recognize that the local grid and the
22 | ocal generation m x can influence the val ue of
23 ener gy storage depending on what the specific
24 requi rements of consuners in an area are.
25 COW SSI ONER PASSI DOMO CGkay. | would
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1 appreciate -- | don't know if any of the other
2 Comm ssi oners woul d al so appreci ate seeing those
3 tools, but just as a background information, if we
4 can -- if that's on your website, or sonmewhere we
S) can access that.
6 MR, KAVATH. W do. |It's actually on this
7 list up here. It's called the Storage Val ue
8 Esti mati on Tool. The fourth bullet down there,
9 storagevet.com You are free to go right up to
10 that and | ook at it.
11 We al so have sone public docunentation for
12 wor k that we've done for some of these other states
13 that I woul d be happy to nake available to you.
14 And if you are interested in a denonstration,
15 we woul d be happy to cone down and give it to you
16 at any tine.
17 COMM SSI ONER PASSI DOMO: Thank you.
18 CHAI RMAN FAY: Great. Thank you.
19 And | agree with you, Comm ssioner Passi dono.
20 | amvery interested in that. And once agai n,
21 appreci ate the resources that you have provi ded.
22 Comm ssi oner C ark, follow up.
23 COMM SSI ONER CLARK:  Yeah. Conm ssioner La
24 Rosa and Passi dono made ne start thinking about
25 sonet hing that has not crossed ny mnd. But when
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1 you | ook at the devel opnent of energy storage, it's
2 typically been based off of an excess capacity that
3 we had during off-peak productions. W are using
4 those kilowatt hours to create the thernal storage,
5 or mechani cal storage, or whatever.
6 As we've changed our fuel sources, and we
7 begin to see naybe sone of that additional capacity
8 that we had in normal base-|oad operating tinmes go
9 away, and as we've got the ability to ranp up

10 generation and ranp down generation with other

11 sources of fuel now, is there a point in tim where
12 thermal storage, or nore storage, battery storage,
13 doesn't actually make sense anynore? WII we get
14 to that point? |Is that sonething that's being

15 consi dered?

16 MR, KAMATH. That's a great questi on.

17 | don't know. | nean, it really depends on

18 what the electricity systemlooks like in the

19 future. |If we have trenmendous anmounts of

20 transm ssi on, and we have trenmendous anounts of,

21 say, demand response, and ot her nethods by which we
22 can nmake the systemflexible, then we can reduce

23 our requirenent for energy storage accordingly.

24 In many ways, transition and energy storage

25 are there to, you know, as partner technol ogi es.
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1 And the nore transition we have, you know, it's
2 quite possible that we don't need as nmuch storage.
3 The storage closer to the end-use point is
4 probably sonething that will be required in the
5 future to enhance reliability and resilience. But,
6 you know, the larger scale storage, it's -- it does
7 depend on what those investnents | ook |ike.
8 COW SSI ONER CLARK:  Hasn't nost of the
9 storage that we are tal ki ng about, hasn't it been
10 used primarily in peaking instances instead of for
11 base-| oad perfornmnce?
12 MR. KAMATH. That's right. Most of the
13 application for energy storage at present has been
14 to provide capacity where required during peaking
15 tinmes, or to provide reliability and resilience to
16 applications rather than to actually shift enerqgy.
17 COW SSI ONER CLARK:  Thanks.
18 CHAI RVAN FAY: G eat.
19 And | have just two quick questions for you.
20 The first being your evaluation on sone of is the
21 storage and the cost conmponents, when we | ook at
22 just the basic sort of discussion about batteries,
23 and the mning of the conponents that we need, the
24 costs associated to disposal, are you | ooking at
25 sort of the entire |life of that process from
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1 storage, fromthe beginning to the end, which al so
2 woul d eval uate environnental inpact and cost?
3 MR. KAMATH. That's right. A great deal of
4 our research is | ooking at the supply chain for
5 t hese systens, going all the way back to the
6 environnental inpacts of the m ning of various
7 conponents, as well as the transportation and
8 processi ng of those conponents.
9 We also look at the end of |ife, and what
10 happens to these batteries at the end of their
11 life, whether it's an autonotive application or in
12 a utility scale application, to understand what the
13 possibilities are for recycling, and to reuse those
14 materials in a future generation of battery.
15 CHAI RVAN FAY: kay. Geat.
16 And then on your slide 9, you had a chart that
17 essentially showed the different types of storage,
18 short, md and | ong, and the nechanical thermal,
19 the different options that were present. There is
20 a cost conponent at the bottomof that. | wll
21 gi ve you a chance to --
22 MR. KAMATH:. Yes.
23 CHAI RMAN FAY: So that conposite conponent
24 | ooks at sort of the short-termand then md and
25 then I ong. Wen you | ook at the way those costs
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1 nove, they go down towards the nore |ong-term
2 st or age.
3 Can you just explain sort of the -- the basic
4 concept to ne would be the | onger storage
5 conponents woul d be the higher cost because they
6 are nore beneficial and require, you know, nore
7 conpl ex technol ogy and advancenents; whereas, sone
8 of the short-term conponents woul d seem cheaper and
9 easier. How did you conme you with this bottom
10 conmponent ?
11 MR, KAMATH. So the bottom conponent is what
12 we have cal cul ated to be the price point at which
13 those two technol ogi es becone viable. As -- you
14 know, for relatively short needs, for a few hours,
15 you actually can find a great deal of value for
16 your storage systemin reliability and resilience
17 applications. Wth each additional hour, the
18 storage becones | ess valuable on the grid, not just
19 because it's, you know, just the margin -- you have
20 di m nishing returns in terns of the value of the
21 storage, but al so because you have to find the tine
22 to charge it. And charging the storage can be
23 difficult.
24 If you have a 10-hour system just as an
25 exanpl e, you have to be able to do -- you can
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di scharge that battery for 10 hours, but then for
-- once it's depleted, for it to becone usefu
again, you wll have to find 10 hours in which to
charge it, and that can be a difficult thing.

So froma cost standpoint, the |onger you want
the storage to |last, the cheaper it has to be. For
a weekly duration storage product, it really cannot
sustain a systemcost of greater than $50 a
kilowatt hour if it's supposed to be cost-effective
on the grid. For seasonal storage, actually
shifting the power fromsumer to winter, for
exanpl e, those costs have to be extrenely | ow, down
bel ow $10 a kil owatt hour.

CHAI RMAN FAY: Okay. Geat. Thank you.

And then ny | ast question for you, you have
got sone content in here about the bipartisan act,
and sonme of the funding that's going out on that.
We, |like every state, are |ooking at conmponents of
that and what m ght nake sense for us.

It looks typically, with nost of these things,
to your talking points, that they are driven by
either the municipality or the entity that would
essentially be applying for those funds. Are you
| ooki ng at the way the comm ssions woul d be

potentially involved or engaged in that to find
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1 sonme way to incentivize that?
2 And just to clarify ny question, there --
3 there seens to be sone discussions about regul atory
4 deci sions and structures that would either
5 I ncentivize uses of that or not. And until we see
6 specific exanples in front of us to nake deci sions
7 on, it seens sort of conplicated to be able to
8 create that structure.
9 MR, KAVMATH. | would say that's true. Many
10 states are looking at this need in the specific
11 context of their grids, in specific context of
12 their electricity infrastructure, and the way in
13 whi ch the business is set up.
14 O course, again, it's different in every
15 state, and there is a different history in every
16 state, but conm ssions are nmaking their own
17 deci si ons based on what they see as the needs of
18 the future in light of their -- of the generation
19 m x, and the needs with respect to reliability and
20 resilience.
21 For exanple, as a result of extrene climte
22 event, or extrene weat her events, or simlar other
23 ci rcunstances, and they have put in place their own
24 i ncentives that may play off of sonme of these
25 federal incentives to encourage energy storage in
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1 their area.
2 CHAI RVAN FAY: (kay. Geat. Thank you.
3 | know that's the case with the EVs, you are
4 seei ng sone states aggressively sort of
5 i ncentivizing on top of what's out there, and |
6 guess that's one regul atory option, which
7 essentially is just a way to hedge sone costs that
8 are applied to that so --
9 MR, KAMATH. That's right. | think that the
10 work that's been done on the grid -- on grid
11 storage is less visible than EVs, since EVs are,
12 you know, a consuner product, and, in effect, can
13 potentially affect everyone. | think that there
14 hasn't been quiet as nmuch work done by as many
15 states in terns of grid-based storage, but there
16 are quite a few states that are | ooking at that.
17 CHAI RVAN FAY: Geat. Thank you.
18 Commi ssi oners, any other questions or comrents
19 at this tine.
20 Fromthe entire Conmission, | really
21 appreciate you taking the time to travel and be
22 here and update us on this content. | know EPRI is
23 involved in a ot of different issues, and we were
24 just in DCto hear sonme about what -- what you are
25 doi ng, and so greatly appreciate that work, because
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it's very hel pful to us, and once again, appreciate
the resources that you provided.

So occasionally, maybe one of our offices wll
have a followup for you, and we w Il nake sure
that we have that contact information distributed
to them But once again, thank you for being here
t hi s nor ni ng.

We have other itens on our agenda, and so you
are not required to stick around for those. You
are wel cone to head back hone. But once again,

t hank you for your tine.

MR, KAMATH. You are very welcone. And thank
you for the opportunity.

CHAI RMAN FAY: All right. Conmm ssioners, next
we W ll nove to our other itens on our agenda.

W are going to be take up the legislative
conponent within our Executive Director's report,
so | will next recognize our General Counsel for
t he General Counsel's update.

MR, HETRICK: Thank you, M. Chair, and good

nor ni ng, Conmm ssioners. | have no report this
nor ni ng.
Thank you.

CHAI RMAN FAY: Geat. Thank you, M. Hetrick.

M . Baez, you are recognized for the Executive
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1 Director's report.
2 MR, BAEZ: Thank you, Chairman. Good norni ng,
3 Comm ssioners. And thanks for indul ging the change
4 in the |ineup.
5 | just wanted to introduce Lance Watson, who
6 I's our new Legislative Affairs Director. He just
7 joined us last week, and he is already hard at work
8 keeping us out of trouble in the hallways downt own.
9 | amgoing to hand it over to him but Lance, as
10 one al ert Comm ssioner pointed out, is an FSU grad,
11 and we -- | certainly forgive himfor that.
12 He has -- he cones to us with a fair bit and a
13 broad range of experience at the, both federal and
14 state levels. He worked for Senator Rubi o once
15 upon a tinme. And nost recently was working at the
16 state level for the Fish and WIldlife Comm ssion,
17 so sonme good agency experience there. And we hope
18 we will bring all of that experience to bear in our
19 benefit. Already happening.
20 Wthout further ado, if you -- | urge you al
21 to reach out and say hi, introduce yourselves. He
22 Is not at a loss for neeting new people and nmaking
23 new friends. And so if you want to know anyt hi ng
24 nore, by all nmeans, | dare you to ask him
25 Wthout further ado, | amgoing to hand it
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1 over to Lance to give you a quick update on

2 | egi sl ation that we have been wat chi ng.

3 CHAI RVAN FAY: G eat.

4 You are recogni zed.

5 MR. WATSON:. Thank you, Braulio. | appreciate

6 that. Chairman and Conm ssioners, good to see

7 y'all this norning.

8 | won't take up too nuch of your tine today,

9 but | just wanted to kind of give y'all a brief

10 update on what's happening in and around the

11 Legi sl at ure.

12 We are currently in our |ast week of committee
13 nmeetings before session officially starts in two

14 weeks, on March 7th. It will run for nine weeks,
15 and end on Friday, May 5th, unless they need to

16 extend that for budget reasons, whatever it may be.
17 There are a couple of bills we are nonitor --
18 keeping a close eye on this year, one being a

19 Senate Bill by Senator Anna Rodriguez. This Bill
20 aut hori zes the PSC to designate conmercial nobile
21 radi o service providers, which we already -- ny

22 understanding is that we al ready have authority for
23 the wireless, but -- oh, we already have authority
24 for the landlines. This would be nostly for the

25 wireless. This bill has been assigned committee
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1 ref erences, but has not been heard in committee

2 yet .

3 Probably the biggest one we are taking a --

4 keepi ng an eye on this year is House Bill 125 by

5 Representative McC ain, and Senate Bill 194 by

6 Senator Ed Hooper. This is what we have deened the

7 fair market valuation bill.

8 This bill would authorize a water or

9 wastewater utility to petition the PSC to establish
10 a rate base of a purchased system using an

11 al ternative val uati on nethodol ogy. This bill was
12 heard | ast week, |ast Wdnesday, February 15th, in
13 t he House Energy Communi cations and Cybersecurity
14 Subcommi ttee, and was voted favorably, unani nously,
15 18 to zero, out of commttee. |Its Senate conpanion
16 has not been heard yet.

17 And then lastly, we are also taking a | ook at
18 House Bill 821 by Representative Yeager. This bil
19 aut hori zes public utilities to recover prudently

20 i ncurred renewabl e natural gas and hydrogen fuel

21 i nfrastructure projects costs through the

22 appropriate PSC cost recovery nechanism This bil
23 was just filed on Valentine's Day, and has no

24 novenent so far.

25 O her than that, the House and Senate have
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1 requested nine bill analysis fromthe Conmm ssion.
2 We have submtted seven of those, and currently are
3 wor ki ng on the other two.
4 | amsure you all got ny email |ast Friday,
5 but be on the | ookout for those. They will happen
6 weekly starting, you know, week one of session, all
7 the way through session wap, recapped in week
8 ni ne.
9 And ot her than that, please feel free to reach
10 out to our office if you have any questions
11 specifically. W would be happy to sit down and
12 di scuss anything with y"all.
13 So other than that, | just want to say thanks
14 to everyone wel comng ne | ast Monday. | had a good
15 first week. Excited to work with you all and the
16 great staff here at the Commssion. So | wll take
17 any questions if y'all have any. But again, just
18 want to say thanks. | amexcited to be here.
19 CHAI RMAN FAY: Geat. Thank you.
20 Commi ssi oners? Comm ssi oner Graham
21 COMWM SSI ONER GRAHAM  Just is a quick
22 guestion. Are they speaking about -- are they
23 tal ki ng about any sort of funding nmechani sm behi nd
24 those two bills?
25 MR, WATSON: That | mght defer to Braulio on
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1 that specifically, but | don't believe so.
2 MR, BAEZ: Nothing included in the text of the
3 bill, Conm ssioner.
4 COMW SSI ONER GRAHAM  Thank you.
5 CHAI RMAN FAY: Geat. And | amexcited to
6 have you onboard, beside the FSU Sem nol e
7 connection. | joke wth our General Counsel a |ot
8 about our recruitnent of, you know, four and five
9 star recruits, and how essential that is to
10 building our team And | think we are -- we are
11 ironically starting to | ook nore |Iike FSU, and I
12 consi der you nore a transfer portal kind of
13 acquisition in that you already have a significant
14 anount of experience and are extrenely qualified to
15 be here. So we are glad to have you as part of the
16 team and know t hat you have junped right in being
17 downt own | ast week and everything, so we appreciate
18 that, and | ook forward to working wth you.
19 Commi ssi oners, any ot her questions?
20 Wth that, that will conclude our Executive
21 Director's report, unless you have anything el se,
22 M. Baez.
23 MR, BAEZ: A quick rem nder. PURC starts
24 tonorrow, and many of you have program-- part the
25 program so we | ook forward to seeing everyone
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1 t here.
2 CHAI RVMAN FAY: G eat. Down in Gainesville,
3 Florida, is that correct?
4 MR, BAEZ: Down in Gainesville, Florida.
5 CHAI RMAN FAY: Thank you.
6 Wth that, Comm ssioners, any other matters
7 for the | A neeting?
8 Seei ng none, that will conclude our IA
9 neeting. We will be back here at 10:25 to begin
10 t he Speci al Agenda.
11 Thank you.
12 (Proceedi ngs concl uded.)
13
14
15
16
17
18
19
20
21
22
23
24
25
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1 CERTI FI CATE OF REPORTER

2 STATE OF FLORI DA )

. COUNTY OF LEON )

4

5 |, DEBRA KRICK, Court Reporter, do hereby

6 certify that the foregoi ng proceeding was heard at the

7 time and place herein stated.

8 | T IS FURTHER CERTI FI ED t hat |

9 stenographically reported the said proceedings; that the
10 sane has been transcribed under ny direct supervision;
11 and that this transcript constitutes a true

12 transcription of ny notes of said proceedi ngs.

13 | FURTHER CERTIFY that | amnot a relative,

14  enpl oyee, attorney or counsel of any of the parties, nor
15 aml a relative or enployee of any of the parties'

16 attorney or counsel connected with the action, nor am!|
17 financially interested in the action.

18 DATED this 6th day of March, 2023.

19

20

21

22 "z /

/ z z
23 ya QM’% K '7<uz&
DEBRA R KRI CK
24 NOTARY PUBLI C
COW SSI ON #HH31926

25 EXPI RES AUGUST 13, 2024
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