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1 PROCEEDI NGS

2 CHAI RMAN GRAHAM  Good afternoon, everyone.
3 Let's try that one nore tine, again. Good
4 af t ernoon, everyone.
5 THE AUDI ENCE: Good afternoon.
6 CHAl RVAN GRAHAM d ad to see you guys are al
7 here safe. | know we've had a | ot of stuff happen
8 since the last tine we were here. And noting that,
9 at privilege to Chair, we have one of our
10 conm ssioners here that actually was closer to the
11 epicenter of all this stuff than nost. So, |I'm
12 going to give hima couple of mnutes to tal k about
13 the effects that Matthew had on his -- his area.
14 Commi ssi oner C ark.
15 COMWM SSI ONER CLARK:  Thank you, M. Chairnman.
16 | appreciate the tine.
17 | wanted to just say a -- a couple of words of
18 thank you to all of the fol ks that have |ent
19 support and help to the areas that were devastated
20 during Hurricane M chael.
21 I f you've had a chance to travel through the
22 area, | think it's pretty obvious that the
23 devast ati on was sonewhat overwhelmng. |'ve had
24 the opportunity to work a nunber of stornms over the
25 years and | end assistance to other utilities
Premier Reporting (850)894-0828 Reported by: Andrea Komaridis

114 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

wor ki ng storns and to | ook at -- see sone of the
damages on a -- on a firsthand basis. And this is,
to ne, an exception to what | have ever seen in the
past .

It has also been a -- a really neat blessing
to watch the people in these communities cone
together. And to see the famly and to see the
response that has occurred over the | ast couple of
weeks has just been absolutely amazing. | think
that the spirit of the people has never been nore
evident than it has been in the | ast two weeks.

And it's an incredible sight to see these folks
com ng together.

| also wanted to speak just for a second on
the tragedy that occurred in ny honmetown, probably
an acci dent that happened about three or four mles
fromny house, actually. And on behalf of this
Comm ssion, | wanted to extend our synpathies to
the famly -- famlies that |ost |oved ones working
the stormthis week.

| had the opportunity to work with Janes
Ussery -- Bo Ussery, as he was known to us -- for
over 25 years. Bo and | actually started to work
in the utility business about the sane tine.

And Bo was definitely the definition of a
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1 servant and no -- probably no one el se expressed

2 the love of the comunity and the people that he

3 served nore than Bo Ussery did. And | just want to

4 extend our synpathies to the famly.

5 You know, we do a lot in this industry to

6 protect the |linenen, the people that are serving,

7 the people that are working in a dangerous

8 environnment, with safety, and rul es and

9 regulations. | think that's why it's so hard to
10 conprehend such a sensel ess and sel fish act that

11 actually takes a human life. That's probably the
12 nore difficult part to understand.

13 But on behalf of this Comm ssion, | sincerely
14 express our deepest synpathies to the famlies that
15 that -- of these victins. And we w sh them a

16 strong recovery in the near future.

17 Thank you, M. Chairman.

18 CHAI RMAN GRAHAM  Thank you, Conm ssi oner

19 d ark.

20 Yes, it was definitely devastating. And ny
21 hat goes off to all those nen and wonen that were
22 out there, trying to get everybody's |ives back to
23 sone sort of normal and the ones that put their

24 lives on the |ine.

25 It's -- it's truly unfortunate -- | know we
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had quite a few fatalities during this hurricane,
whi ch, you know, everybody says to thensel ves, you
know, |'ve been through four of these already; it's
not going to be that big of a deal, but it's always
that one. And this was that big one that nade the
di fference.

Ckay. Again, good afternoon, everyone.

THE AUDI ENCE: Good afternoon.

CHAl RVAN GRAHAM Ckay. This is a ten-year
site plan Comm ssion workshop. We will call this
wor kshop to order.

Staff, would you read the notice, please.

M5. DZI ECHCI ARZ: Thank you, Chairman. Rachel
Dzi echci arz on behal f of Comm ssion staff.

By notice issued on Septenber 27th, 2018, and
subsequently revised on Cctober 8th, 2018, due to
Hurricane M chael, this tinme and place was set for
Conmm ssi on workshop to review the ten-year site
pl an of electric utilities. And the purpose of the
wor kshop is set out in the notice.

Thank you.

CHAI RMAN GRAHAM  Thank you, staff.

W have -- FRCC is here today to discuss the
2018 regional |oad and resource plan, and will be

foll owed by Duke, and Florida Power & Light.
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Sir, welconme to the podi um

MR, SENKOW CZ: Thank you, M. Chair. Good
af t ernoon, everyone. M nane is Eric Senkow cz,
I"'mthe director of planning for FRCC. |'m here on
behal f of Stacy Dochoda, our president and CEO |
al so have the brains of the operation here. | have
Ryan Deptula and Christina Rau, who are here. And
those are FRCC staff that are primarily responsible
for conpiling and aggregating and -- and eventually
publ i shing the | oad and resource plan that -- that

serves as the basis for our ten-year site plan.

Agai n, our vision at FRCC -- al though our
conpl exity has increased over the years, it -- it
is still fundanentally to nmaintain a highly and

reliabl e secure bul k-power system for peninsul ar
Fl ori da.

We originally met -- we originally established
the organization as a forumfor periodically
nmeeting and tal ki ng about operations and pl anni ng.
And eventually, we mgrated to alnost a daily
i nteraction across our nenbers, through our
reliability coordinator function, and through our
pl anning authority function. And we continually
coordi nate the operations across the grid in

peni nsul ar Florida as well as the interconnection
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with the eastern.

Qur agenda today -- again, we're going to give
you an overview of the FRCC | oad and resource plan.
We'll talk about -- a little bit about the
nmet hodol ogy of how the resource plan -- it cones
about. We'll talk a little bit about the
I ntegrated resource planning process that occurs at
the individual utility nmenbers, a little bit on
| oad forecast, denmand-si de managenent.

W'l | give you a brief overview of the
generation addition and reserves margi ns for our
region, reviewthe fuel mx. And we'll touch on
renewabl e resources as well as the natural gas
infrastructure in -- in Florida.

Firm peak demand -- again, an overvi ew of
where we are with the 2018 | oad and resource plan.
Firm peak -- firm peak demand and energy sal es
forecasts are slightly I ower than the 2017
forecasts. Sone of the key points are show ng
11, 000 negawatts of generation additions are
pl anned. And our planned reserve marginis -- is
mai nt ai ned above 20 percent for the ten-year
pl anni ng hori zon.

Demand- si de managenent continues to be a

signi fi cant conponent of reserves and an effective
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1 way to -- to nmamnage our resource-adequacy goals.

2 Continuing on, the change in the fuel m x over
3 the region -- natural gas continues to be a
4 significant part of our -- our resources. And
5 we' ve got an increnental increase over the ten-year
6 hori zon from 64 percent to 66 percent.
7 Qur renewabl es increase from2 percent to --
8 to 8 percent, with another step change as -- as was
9 reported | ast year. W had another significant
10 step change in renewables with solar increases this
11 year as well.
12 Coal decreases from 15 percent to 10 percent.
13 And overall, our solar energy is projected to
14 provi de over 16,000 gigawatt hours of energy by the
15 end of the ten-year period.
16 CHAI RMVAN GRAHAM  Eric, we have a question for
17 you.
18 Conmi ssi oner Brown.
19 MR, SENKOW CZ: Certainly.
20 COMW SSI ONER BROMN:  Thank you.
21 MR, SENKOW CZ:  Sure.
22 COW SSI ONER BROMWN:  Thank you for being here.
23 MR, SENKOW CZ:  Uh- huh.
24 COW SSI ONER BROWN:  The junp from renewabl es,
25 from2 percent to 8 percent -- |I'massunmng that's
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1 primarily sol ar-generation increases?
2 MR, SENKOW CZ: Yes, mm'am
3 COMWM SSI ONER BROMWN:  What are the other --
4 what are the other increases, if any?
5 MR, SENKOW CZ: | do have a slide --
6 COW SSI ONER BROMWN:  Oh.
7 MR, SENKOW CZ: -- specifically on renewabl es.
8 And we'll get into the details of that, if -- if
9 you --
10 COMM SSI ONER BROMN:  Yeah, 'l wait.
11 MR, SENKOW CZ: Ckay.
12 COMM SSI ONER BROMN:  Thanks.
13 MR, SENKOW CZ: Thanks.
14 Ckay. Load and resource plan. How do we get
15 this data and what inpacts the data, what inpacts
16 the forecasts. W'Il go over a few of those
17 el enents.
18 And -- and they're really -- there's a variety
19 of ways that the utilities plan and do their
20 resource planning across their nmenbership, but
21 there are sonme common el enments: Load forecast.
22 They | ook at demand energy; fuel as far as their
23 trends; and their |ocal systens on how to forecast
24 their | oads across the ten-year horizon. They | ook
25 at their existing resources and contracts and
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purchases and ways of neeting those denmand
forecasts.

And all that cones into an eval uati on process
that | ooks at sone supply-side options, sone
demand- si de options. And then you bal ance t hat
with your -- your cost and econom cs of your
al ternatives, and you cone up with an integrated
resource plan for the individual utility nmenbers.

What we do at FRCC is we take those annual
i ntegrated resource plan information from our
different nmenbers and we integrate that into our
| oad and resource plan, and we conpile all that
I nformation, the resource information, retirenents,
additions, and we conpile that into our |oad and
resource database. That database becones
a fund- -- becones a basis for this plan and the
ten-year site plan regional |ook as far as resource
adequacy.

The added benefit is these resources al so get
added to our regional nodel and our transm ssion
nodel to nmake sure that the resources and where
they're being sited -- we have deliverability of
t hose resources over the ten-year planning horizon
as well.

And finally, the added benefit is that neets
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1 our conpliance obligations through the North
2 Anerican Reliability Corporation standards, the
3 reliability standards that we have to neet as a
4 pl anni ng authority as well as our nenbers have to
5 nmeet with planning authorities.
6 kay. Load forecasts -- so, we -- we conpile
7 all this data and we create the regional |oad and
8 resource plan. At a high level, load is expected
9 to grow at 1.2 percent for the sumrer across the
10 ten-year period. And it's projected to grow at
11 1.1 percent per year through the ten-year period
12 for the winter -- winter periods.
13 Net energy for load is projected to grow about
14 .8 percent per year and forecasted energy sales are
15 slightly | ower than what was delivered to you in
16 the 2017 ten-year site plan.
17 CHAI RMVAN GRAHAM  Eric, we've got another
18 guestion for you.
19 MR, SENKOW CZ: Yes, sir.
20 CHAI RMAN GRAHAM  Conmi ssi oner Pol mann.
21 COW SSI ONER PCLMANN:  Thank you,
22 M. Chairman.
23 The growth that you're projecting -- is that
24 based on additional custonmer growth or is -- are
25 you seeing a change in a demand pattern?
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MR, SENKOW CZ: Both. Both. So, at the
utility level, you' re | ooking at your custoner

gromh. You're |ooking at all your inputs to

popul ati on increases, pop- -- you know, new
permts, all your -- your relative inputs as well
as your -- your takeaways, efficiency, different

econom ¢ nodels that are occurring in your system
And you cone up wth that |oad factor -- or that
| oad forecast.

And again, that |oad forecast is projecting
grom h across a ten-year period. And "Il -- |"]I
detail a few nore of those --

COMM SSI ONER POLMANN:  Thank you.

MR. SENKOW CZ: ~-- load fact- -- forecasts.

And again, as an overview of our | oad
forecasts and demand-si de managenent, denmand-
side -- demand response reduces that firm sumrer
peak by approxinately 6.4 percent on average over
the ten-year period, which is, again, not
I nsignificant.

These are prograns that are on-call,
reductions of load. They're utility energy-
efficiency prograns that are utility-sponsored, and
they help to mtigate sone of that |load -- the

resource needs to neet the | oad forecasts.
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We do have the energy-efficiency delivered
t hrough sone mandated code and standard. W
started tracking this information. And right now,
we're estinmating approxi mately a four-point
reduction in the | oad forecasts by 2027. These are

appl i ance-efficiency inprovenents and so forth that

are mandated by -- by standards.
So, your |oad-forecast factors -- again, here,
you have unenpl oynent rate. A utility will |ook at

unenpl oynent, popul ati on grow h, wage and i ncone
growt h, inpacts from standards, and -- and
efficiency standards, and al so sone of the
commercial activities that are going onin -- in
the State and they're going on across the country.
They will forecast -- they will use that inter-I|oad
forecast to create their expected | oads over the
next ten-year horizon.

Talked a little bit about these energy-
efficiency codes and standards. R ght now, we're
projecting by -- by 2027, a reduction of
approximately 2,000 negawatts based on those
standards that are comng into play over -- over
the last few years.

CHAI RMVAN GRAHAM  Eric, we have anot her

question for you.
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Conmi ssi oner Brown.

COMWM SSI ONER BROMN:  Goi ng back to your Slide
11, you have an area that says one of your fact- --
| oad-forecast factors includes comercial custoner-
based chal | enges presented by online comrerce.

Can you el aborate on what that neans and what
the chal |l enges are?

MR. SENKOWCZ: So -- yes, sone of our -- sone
of our nmenbers are dealing a little bit with
| ooking at the inpacts and the Amazon effect. So,
the inpacts of the loss of |ocal distribution
centers, |ocal manufacturing, |ocal retailers, and
bei ng repl aced by, you know, the online comrerce

activities that are going on.

So, you -- you're |l ooking at nore of those
retail inpacts as far as your industrial -- you
know, your industrial |oads for your -- the nenber
utilities.

COMM SSI ONER BROMWN:  Even t hough the econony

is doing well in Florida and popul ati on conti nues
to increase, you're still suggesting that there
still is that online commerce mgration.

MR SENKOWNCZ: Well, that's what the
utilities need -- that's what we | ook for in our

| oad forecasting. And they're trying to -- to
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1 wei gh the inpact of that on their system and how
2 they figure out, okay, what is this going to | ook
3 like five years fromnow, what are the trends; and
4 are we seeing a -- you know, |ower nunber of retail
5 stores, brick-and-nortar-type establishnents that
6 are not using electricity.
7 However, you have the online -- or the online
8 conmerce that's replacing sone of that traffic at
9 the retail level. So, those are all part of the
10 | oad forecast --

11 COMM SSI ONER BROMN:  Thanks.

12 MR, SENKOW CZ: -- algorithm  Uh-huh.

13 Any ot her questions?

14 Commi ssi oner Pol mann, did I cover the

15 forecast ?

16 COMM SSI ONER POLMANN:  ( Noddi ng head

17 affirmatively.)

18 MR, SENKOW CZ: Ckay. So, what you're seeing
19 here is a conparison of the 2017 | oad forecast for
20 t he summer peak demand conpared to the 2018. And
21 what you're seeing is a -- is a slight shift

22 downwar d.

23 Agai n, what we're doing is |ooking at a | ower
24 forecast. |It's a conparable growh rate over the
25 ten-year horizon. And it -- what it's doing is
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1 projecting a growth of approximtely 5,000
2 megawatt s across our nenber system over the next
3 ten years.
4 Now, the -- again, you'll -- you'll see the
5 shift that the starting point is, again, trying to
6 adj ust that | oad forecast due to increasing inpacts
7 of codes and standards.
8 Ri ght now, we're forecasting a little bit of
9 I npacts of custoner self-generation and so forth.
10 So, you're seeing our nodels have to shift that
11 forecast down. So, that starting point is -- is
12 shifting | ower.
13 You'l ]| see a simlar slide here for our w nter
14 projections. And again, you'll see a simlar shift
15 starting | ower conpared to the 2017 ten-year site
16 plan. And we're projecting a growh of
17 approxi mately 4,000 negawatts of demand over the
18 ten-year forecast.
19 This is your net energy for load. This is
20 your energy conpared to -- for 2018 conpared to
21 your 2017 site plan. And again, this is pretty
22 conparable, from an energy perspective, total
23 energy, |ooking at a projected growth of
24 approxi mately 18,000 gi gawatt hours over the ten-
25 year horizon. Rates are simlar.
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|"mgoing pretty fast over this. So,
guestions?

CHAl RVAN GRAHAM  You're all good.

MR, SENKOW CZ: Al right. Next slide is
showi ng you -- and again, this -- this | oad
forecasting is part art, part science. And it's --
the inputs and out puts change, obviously. And it's
hard to know what you're doing ten years from now
and what your | oads are going to be doing.

So, our utilities -- this graph shows an
overlay of -- of the actual |oad from 1990 through
our forecast period. And what you see is a trend
line for the last 20 years. So -- so, the last 20
years woul d be nore relevant than -- than 30 years,
obvi ously, but we do have a m x w thin our
utilities where, if sone are going back 30 years,
sone are goi ng back ten years.

And so, what we do is we take that data, we
conpile it, and we bring it to the FRCC. And what
you're seeing is atrend line, a 20-year trend
line. And we're bal ancing that agai nst our
forecast over the next ten years.

CHAl RVAN GRAHAM  Eric, question for you.

MR. SENKOW CZ:  Uh- huh.

CHAI RMVAN GRAHAM Comm ssi oner Pol mann.
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COW SSI ONER PCLMANN:  Thank you,
M. Chairman.

Il -- I"'mwondering if you have a -- a proxy
group el sewhere, where you feel like thisis a -- a
reasonabl y-good ability to forecast. How would you
conpare this to work by others, say, in another
state, another market? | nean, this | ooks pretty
good to ne, but others m ght say, well, this is --
you know, you're not really projecting very well or
| -- 1 don't know. Do you -- have you done
conparisons to -- you know, to other --

MR, SENKOW CZ: W have not. W have -- we
have not. | have not personally done benchmark
studi es across | oad forecasting across the country.
| could check, you know, with our nenber utilities
and see what kind of benchmarking data we coul d
conpile and -- and bring it back at sone point,
but -- again, thisis a-- this is as nmuch an art
as a science. And it is definitely, you know,

sonething that the utilities revisit on an annual

basis to -- to adjust according to what's goi ng on
inthe -- in the actual world, so --
COMM SSI ONER POLMANN:  Sure. Yeah. [|'m not

aski ng for anything.

MR SENKOW CZ: Yeah.
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1 COMM SSI ONER POLMANN: | was just wondering if
2 you had done any conparisons or any -- any
3 utilities in your group had -- had done any work of
4 t hat type.
5 MR. SENKOWN CZ: W have not that | know of --
6 COMM SSI ONER POLVANN:  Ckay.
7 MR, SENKOW CZ: -- at FRCC, but again, | can
8 check with nmy resources subcomm ttee and find out
9 if we can get sone information for the --
10 COMM SSI ONER POLVANN:  Ckay.
11 MR. SENKOW CzZ: For the Conm ssion --
12 COW SSI ONER PCLMANN:  Yeah, | was just
13 curi ous.
14 MR, SENKOW CZ: -- on benchnarki ng.
15 COW SSI ONER POLMANN:  That's fine. Thank
16 you.
17 MR, SENKOW CZ:  Uh- huh.
18 CHAl RVAN GRAHAM  Actwually, | think that's
19 sone pretty good information | wouldn't m nd havi ng
20 at maybe one of our future | A neetings. 1'Ill have
21 my -- ny office kind of chase that down, see if we
22 can get it fromyou or from sonebody el se, but
23 especially just in the southeast here, to kind of
24 see conparables, what it |ooks |ike.
25 MR, SENKOW CZ: Yeah, | -- | think you have a
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1 | ot of opportunities to do that, with the |1SGCs, the

2 RTGs, and -- and so forth, so -- so, there's
3 definitely sone peer groups that we could benchmark
4 agai nst .
5 And yeah, if -- however you guys want to -- to
6 make it happen, we can certainly ook into that --
7 CHAl RVMAN GRAHAM  Ckay.
8 MR SENKOWCZ: -- and try to bring back an
9 answer .
10 CHAI RMVAN GRAHAM  Thank you.
11 MR, SENKOW CZ: Uh-huh. Okay. Again, here --
12 here, |l ooking at the details of our -- our
13 forecasted peak sunmmer denmand, what you're | ooking
14 at is -- the orange line is actually your firm
15 lo- -- firmload obligation as a region. That's
16 our firmload obligation.
17 The orange line is the |load with demand
18 response excluded and -- and the yellowis the | oad
19 wi th demand response and our energy -- energy-
20 efficiency prograns excluded. So, it's easy -- a
21 relative trend Iine over the |oad increases over
22 the next ten years.
23 And then, finally, here's your historica
24 conpounded average annual growh rate. This --
25 this chart shows you, you know, we're stabilizing a
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little bit here in the out years, but what you see
I's, again, back in the "0- -- '"05, '"07 time frane,
you were | ooking at 2-percent growth rate in
those -- out -- in those years. And now, we've
reduced that -- you know, that growth rate down to
about 1 percent is what we're |ooking at. So, over
time, it gives you an idea of that | oad forecasting
and how it is dynamc

Ckay. Going into generation additions and
reserve margins -- again, noted this earlier; we've
got 11,000 negawatts of new generation planned over
the next ten years. The planned reserve margin,
again, is projected to remai n above the 20-percent
margin. DSM again, continues to be a sig- --
signi fi cant conponent of reserves.

The generation additions are nmade up of
about 8,000 negawatts of firm natural gas
generation. W've got 3,000 negawatts of solar --
firmsolar generation. And then that's coupl ed
with the retirenment of about 5,200 negawatts of --

of generation, older coal or older gas generation.

This chart -- what this chart, again, tells
you -- it's a good view of our generation additions
over tinme, over the next ten years. And I'Il just

note that you've got your scale there, starting at
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40,000. So, it's alittle bit -- it's alittle --
you' ve just got to keep that in m nd.

It's alittle msleading on the inpact of the
changes, but what you see is that the new gas
generation, again, is at 8,000 negawatts of
generation comng in over the next ten years.

Qut of that, there's about 5,700 negawatts of
green field generation, and about 2,300 negawatts
of gas that's repowered gen- -- sites. And again,
you' ve got the 3,000 negawatts of solar comng in
across the ten years.

This is -- again, this gives you a little bit
of atinme stanp, as far as that generation addition
and the retirenents and how they're going to occur
over the ten-year site plan.

As far as the nuclear -- nuclear outlook is
stabl e over the ten-year horizon. You' re | ooking
at about 3,600 negawatts of nucl ear generation
that's going to remain within the ten-year planning
hori zon.

You' ve got a couple of increnental increases.
One is going on right now and one is actually going
to goon, | think, in early '19, for the Turkey
Poi nt sites.

So, we've got our |oad forecasts and we've got
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our resources and our capacities over the ten-year
horizon. What we do is we conpare those to find
our reserve margin. And again, |looking at the firm
| oad obligation across the ten-year horizon, you
can clearly see here we're renmai ni ng over the
20-percent reserve nargin criteria.

There is a bit of a downward trend in the
outer years, you'll see. And that's due to sone
non-utility purchase reductions as well as
conti nued | oad grow h.

This is a simlar chart except it excludes the
I npacts of demand response and utility efficiency
pr ogr ans.

Ckay. Looking at benchmark -- or talking
about benchmarking data, here, this chart actually
shows you the denmand response as a percentage of
peak demand based on our 2018 ten-year site plan
and how we conpare across sone of the peer groups
across the -- North Aneri ca.

And you see the demand response is definitely
a -- asignificant piece of our reserve nargin.
And it's still an inportant planning asset that --
that's effective in our resource-planning efforts.

So, this chart really brings everything

together. It's -- it's alittle busy, but it --
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it's a great thunbnail of the ten-year site plan
for 2018. You' ve got your forecasts, and it's
overlaid over capacity. And it also has the fuel-
m x information blended within it.

On the fuel mx, you'll see that, again, for
2018, our firmcapacity, fuel projections are

72 percent gas. W're going to nove, by 2027, to

75 percent gas. You'll see the correspondi ng
reduction in coal generation. And you'll be --
you'll see the increase -- correspondi ng increase

I n renewabl e energy over the ten-year horizon.

Alittle bit of a different |ook as far as
fuel mx, but -- but, again, this chart shows the
relative anount of natural gas versus our other
fuel s.

And Comm ssioner Brown, this is your
forecasted renewable m x and -- and again, the
changes in solar generation over the -- the
ten-year planning horizon. And we're going from
482 negawatts of solar to 3,000 negawatts of solar
by 2027, is what we're forecasting at this point.
You'll see that the other renewables are -- are
relatively static over that tine frane.

Ckay. And finally, on the forecast, again, a

little bit of the art part in resource planning.
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This chart shows a little bit of the shift that we
brought | ast year; and again, another nore -- nore
of a step change this year on solar generation, but
it shows you three years of the ten-year site-plan
data relative to forecasted sol ar generation.

kay. And then, this is your forecasted fuel
m x, again, for energy, relative to energy over
time. And again, we are -- we are significant
as -- we are fortunate, as a significant anount of
that gas generation is backed up by firmnatura
gas contractual rights to get that gas and -- and
serve that energy. And then this is the energy
slide for our expected renewabl es.

kay. A little bit on natural gas
infrastructure in Florida. Again, we do have the
three main pipelines, FGI, GQulf Stream Sable
Trail, the Sout heast Connect as well as the -- now
the hub that is -- is in operation.

Agai n, natural gas continues to be a critica
partner in neeting our resource needs and -- and we
do, at FRCC, continue to | ook at that
infrastructure on a regional basis to -- to nake
sure we understand where sone of those
vul nerabilities mght be on -- on getting sone of

those resources in place.
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We do | ook at gas-infrastructure expansion
plans and -- and as part of our charter at the
resources subcommttee. And again, the expansions
appear to be on pace with the generation additions
over tinme and -- and they're reasonabl e.

And then, finally over the ten-year forecast,
we do have gas generation that has alternate fuel
capabilities on-site, the fuel oil. And that's an
I nportant part of our resiliency plans to make sure
that, if we do have threats to our natural gas
supply, that we can naintain those resources.

Part of maintaining those resources, whether
it be in an enmergency -- part of those resources
and -- and maintaining gas and -- and fuel in
pl ace, we do have a group at FRCC, the fuel
reliability working group. And again, we do | ook
at the interdependencies of fuel availability,
reliability, how they're inpacted.

We do | ook at the pipeline systens and -- and
sonme of the contingencies -- contingencies on the
pi peline systens. And then we also are able to
coordi nate on regional responses to fuel issues
in--in an -- alnost real tine in good
rel ati onships with the natural gas pipeline

operators as well. And then, again, we do
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conmm ssi on sone periodic studies on anal yzi ng gas
infrastructure. And our operating comnmttee gets
that information.

Agai n, energy production fromnatural gas --
you'l |l see that has becone increasingly --

i ncreasingly inportant since 2004, our resources in
Florida. And they are very inportant to us neeting
our -- our customer | oads.

CHAl RVAN GRAHAM  Eric, | have a couple of
guestions for you.

Commi ssi oner C ark.

COMWM SSI ONER CLARK:  Thank you, M. Chairnman.

Froma strictly reliability perspective, does
FRCC have a position on what is an appropriate fuel
m x? We've tal ked about the reliability and -- not
necessarily the reliability, but the vulnerability
of natural gas infrastructure.

As we continue to pour nore resources into
natural gas energy production, where do we -- where
do we draw the line? Were -- where is -- what is
the FRCC s position on what is the appropriate m x?

MR, SENKOW CZ: So, the FRCC, | would say,
does not have a position on the appropriate m Xx.
What we do have a position on is making sure we

identify vulnerabilities and risks froma
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reliability-standard perspective, froma
reliability perspective and so forth.

So, how we -- we obviously don't get into the
mar ket, the -- the cost elenents of decisions and
how t hey' re nade. Wat we do delve deeply into --
well, what -- the what-ifs, the what woul d happen
and -- and how significant is this and what - woul d-
we-do kind of scenario.

So, the answer to your question, no, |
don't -- we do not have a position on what the
right mx is. Qoviously, there's a |ot of
controversy across the country today on that,
but -- but we do -- are very interested in -- in
maki ng sure we understand where the vulnerabilities
on the grid and the resources are.

COW SSI ONER CLARK: Can you -- can you
di scuss any of the contingency plans for natura
gas interruptions? You nentioned the -- the
alternative fuel supplies that are on-site. Wat
are we |looking at realistically in terns of
production capabilities in the event of two
pi peline -- doubl e pipeline disruption, for
exanpl e?

MR, SENKOW CZ: So, what you're | ooking at

right nowis -- is the natural gas alternate fuel
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capability of our generation gas fleet. And

what -- where we're at right nowis, | believe,
somewhere around 60 percent of the gas fleet has
on-site liquid storage. How that translates into a
doubl e pi peline outage, that, | couldn't tell you
right now And | probably wouldn't tell you, if |
knew.

COW SSI ONER CLARK:  Under st and.

MR. SENKON CZ: So -- but -- but there are --
there are ways and -- and there are ways to
mtigate that, especially with the new Sable Trai
Sout heast Connect hub that we've found some
operational flexibilities. And obviously, sone of
t hose have been designed into the pipeline
infrastructure to accommodate and probably | ook at
sonme of those scenarios, but --

COW SSI ONER CLARK: (Ckay. But -- but the
systens have been eval uated fromthat perspective,
| ooki ng at how | ong a supply would | ast, those
ki nds of things.

MR. SENKOWCZ: Yes -- well, they -- we have
| ooked -- at FRCC, we have | ooked at sel ected
pi pel i ne out ages, sel ected segnent outages and --
t o understand what the inpact would be and how to

mtigate that, using the liquid fuel.
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1 COMM SSI ONER CLARK:  Ckay. Thank you,

2 M. Chairman.
3 CHAI RMAN GRAHAM  Conmi ssi oner Pol mann.
4 COW SSI ONER PCLMANN:  Thank you,
5 M. Chairman.
6 | had simlar questions to M. -- Conm ssi oner
7 Clark, and this nmay not be the tine or place to
8 di scuss those things that you can't tell us, but I
9 woul d appreciate information that you, perhaps,
10 could share with appropriate staff and -- so that
11 we woul d be nore know edgeabl e as a Commi ssi on.
12 And the -- the issue -- particularly |ooking
13 at your Page 34, fuel reliability, this Conm ssion
14 has had sone -- | would say, nmaybe Conm ssioners
15 have made sone coments publicly, simlar to
16 Conmm ssioner C ark's expressions, and you know, the
17 i ssue of growing reliance on -- on single fuel type
18 and so forth. So, I'mnot quite sure how -- how to
19 provi de additional information to Conmi ssioners,
20 but | think we are seeking that.
21 So, nmaybe appropriate staff here can work --
22 work with you and your group so that we can gain
23 sone -- sone greater confort along the |lines of
24 what -- what you just discussed. | think we're
25 | ooki ng for sonme nore information.
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So, the other questions | had was, on DSM

you' ve got sone -- sone points in here, you ve made

earlier on -- | think it's Page 19 -- but

regardl ess of what page it is, you bring it up

again in your -- your conclusions -- that

it's a

significant conponent -- it alnost |ooks like a

source. You know, we're tal king about the denmand-

si de managenent, | assune, and -- and that being,

In ny experience, a short-termsolution to a short-

term problem

Is -- is that how you're -- you're describing

it? It's not really a fuel source. It's -- it's a

demand abatenent. Can you clarify that?

MR. SENKOWCZ: Yes. So -- so, | --

I think

it -- your |oad varies every four seconds in our --

and our utilities are constantly chasing that | oad,

serving it with generation, raising generation up,

down.

So, for a certain period of the day,

you're

going to be at peak load. And that's going to

be -- you know, in the sumer, it's going to be a

wi ndow, an hour; say, at 5:00 in the afternoon,

you'll be serving that peak |oad. The rest of the

day, you're not going to need generation |evel for

23 hours, if you will.
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So -- so, what demand-si de nmanagenent does --
it allows you to shave that peak off to serve, if
you need to, froma -- froma reliability
perspective, that |oad, w thout having to build
anot her generator.

So, in other words, it's -- it's hel ping your
reserve margin to try to be able to re- -- plan
resources effectively and efficiently.

Does that nake sense?

COW SSI ONER POLMANN:  Yes, | understand that

froma -- froma peak-shavi ng perspective, provided
that it's -- it's sonething that can be sustai ned;
whether it's a change-out in technology for -- for,

you know, base popul ation, you know, nore efficient
appl i ances and so forth, provided that -- that, you
know, is adopted by general popul ation.

What |' m concerned about is that not becone a
paradi gm for base-| oad reduction. You know, it
could be, interns of reliability, when you -- when
you do have a catastrophic lost, it can be a
tenporary solution. And | anticipate that that's
sonet hi ng that you've taken into account in your
eval uations. You know, it's -- it's an energency
reduction. People, you know, are essentially just

reduci ng their overall demand --

Premier Reporting

(850)894-0828 Reported by: Andrea Komaridis

114 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com



34

1 MR, SENKOW CZ: Right.
2 COMM SSI ONER POLMANN:  -- in the general
3 sense. So, | --
4 MR, SENKOW CZ: Well, and these are
5 controllable. These are controllable at the
6 utility level --
7 COW SSI ONER POLMANN:  Yes.
8 MR. SENKOW CZ: -- where you can reduce
9 that -- that demand --
10 COW SSI ONER POLMANN:  So, | think 1'd be
11 | ooki ng for sone additional understandi ng on how,
12 froma planni ng perspective, you're taking into
13 account the DSM both from a peak perspective as
14 well as an energency treatnent on the overall
15 systemreliability perspective.
16 So I'll just leave that with you --
17 MR, SENKOW CZ: Yeah.
18 COW SSI ONER PCLMANN:  -- and per haps we
19 can --
20 MR. SENKOW CZ: And | nay have not been cl ear
21 on this slide. This slide is actually starting to
22 |l ook at a little nore of our generation-only
23 reserve margin and -- and how we bal ance t hat
24 margin out. |It's going to become increasingly
25 I nportant, again, with the renewables that are --
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that are --

COW SSI ONER PCLVANN:  Yes.

MR. SENKOWCZ: -- comng onto the system
as -- as those are less controll able than, you
know, traditional resources.

So, our nenber utilities are | ooking at those
reserve margins and wll mx up that reserve as
wel | .

COW SSI ONER PCLMANN: | appreciate that
di stinction.

MR, SENKOW CZ:  Unh- huh.

COW SSI ONER PCLMANN:  Yeah. Thank you.

CHAI RMVAN GRAHAM  Conmi ssi oner Brown.

COW SSI ONER BROMWN:  Just a question on
natural gas storage. And obviously, in Florida, we
have m ni mal natural -- underground natural gas
storage capability unlike, in other states, where
they have aquifers and salt dones.

What is FRCC doing to | ook at tapping into
that, if -- if at all?

MR SENKOWCZ: So -- so, again, we -- we
I ncorporate that into sone of our assessnents and
our analysis that we do in-house, and we | ook at --
our nmenbers voluntarily provide us sone pretty

sensitive, strategic information on the anmounts of
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storage they have, the anounts of contracts they
have, the wthdrawal rates they can take out of
t hat storage.

And obviously, it's upstream It's up in
Loui siana's areas and so forth. And we incorporate
that into supply slide -- you know, it was a little
nore rel evant back in '05, '06, '07, when a |ot of
the supply was com ng out of the Gulf and the
hurri canes woul d cut off that supply.

Alot of the supply is on land now, so it's a
little I ess, but you can still use it to mtigate
ot her conpressor-station outages and so forth; is
used in that -- or other supply-side shortages,
but -- so, we do have that information.

Qobviously, the natural gas information is very
sensitive. W -- we don't -- you know, our
operating comnmttee and our board is very engaged
in -- in wanting us to ook at that information,
but it's a very limted audi ence that we want to
share that information with because of the
sensitivity of that -- those potentia
vul nerabilities that m ght be out there.

COMM SSI ONER BROMN:  Absol utely. Thanks.

CHAI RMAN GRAHAM  Commi ssi oner C ark, can |

cone back to you after he concl udes?
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1 COW SSI ONER CLARK:  Yes.
2 CHAl RVAN GRAHAM  Eric, go ahead.
3 MR, SENKOW CZ: Ckay. You guys have a | ot of
4 guestions today.
5 CHAl RMVAN GRAHAM  It's not over yet.
6 (Laughter.)
7 MR. SENKOW CZ: So, in conclusion, again, on
8 our -- based on our ten-year -- 2018 ten-year site
9 pl an, our reserve margins are -- are above
10 20 percent for all peak periods for the next ten
11 years.
12 Again, DSMis part of that reserve margin and
13 continues to be inportant froman -- from an
14 effectiveness -- froma resource-adequacy
15 perspecti ve.
16 Energy-efficiency codes and standards continue
17 to reduce the demand and energy forecasts over
18 time. We're seeing that increasingly.
19 Pl anned gas-infrastructure capacity increases
20 are in place that we've seen to support planned
21 generation additions near term
22 And then finally, existing gas-infrastructure
23 expansi on capabilities can support the -- the
24 outer-year increases as well.
25 Changes to the fuel mx -- again, we've tal ked
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about natural gas quite a bit. W're |ooking at
natural gas from-- going from 64 percent to

66 percent, as far as energy served over the ten-
year horizon.

We're |l ooking at a significant increase in
renewabl es, nostly due to solar, from2 percent to
8 percent. And we're seeing that decrease in coa
from1l5 to 10 percent. Again, solar is projected
to provide over 16,000 gigawatt hours of energy by
2027 on our nenber systens.

And talked a little bit about solar
reliability, but at this point, the solar
penetration levels -- right now we're not
identifying any reliability inpacts to -- to grid
oper ati ons.

Wth that --

CHAI RMVAN GRAHAM  Conmi ssi oner C ark.

COMWM SSI ONER CLARK:  Thank you, M. Chairnan.

| -- 1 wanted to follow up on Conm ssi oner
Pol mann's |ine of questions regarding DSM prograns.
Under st andi ng the difference between direct | oad-
control DSM and supply-side controls -- | ooking at
Page 17, it seens to indicate that there is going
to be, as tinme goes on, |less and | ess benefit or

positive econom c inpact from DSM
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1 Am | reading this graph correct?
2 MR, SENKOW CZ: Let nme get you there.
3 Actually, it's -- it seens to be increasing.
4 COW SSI ONER CLARK:  So, if the orange line is
5 proj ected demand wi th demand-response i npacts
6 excl uded versus --
7 MR SENKOWCZ: Right. So --
8 COW SSI ONER CLARK:  So, |I'mread- -- | am
9 reading it wong.
10 MR. SENKOW CZ: Yeah, it's the opposite.
11 COW SSI ONER CLARK:  Ckay.
12 MR. SENKOW CZ: Yeah. So, again, it's a
13 conponent that's hel ping that reserve. If you were
14 to use it --
15 COW SSI ONER CLARK: So, you're saying that
16 DSM prograns are increasing -- going to help
17 I ncrease the inpacts.
18 MR SENKOW CZ: Ri ght.
19 COW SSI ONER CLARK:  And that includes -- are
20 you including direct |oad control as part of DSM
21 progr ans?
22 MR. SENKOW CZ: Yes. Yeah.
23 COMM SSI ONER CLARK:  Ckay. Thank you.
24 MR. SENKOW CZ: Yeah, what's not incl uded
25 in--in Slide 17 -- if | can get toit -- is the
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estimates on codes and efficiencies standards that
are out there. Again, that's -- that's -- that is
not neasured data; it's utility and resource
pl anners estimating what the inpacts of those
standards -- having themon their systens.

COW SSI ONER CLARK: Do you differentiate, at
any point, the difference between the capacity
controls on direct |oad control versus just
tradi ti onal demand-si de managenent prograns?

MR, SENKOW CZ: Wt do -- well --

COMM SSI ONER CLARK:  How nmuch can we reduce in

direct | oad control ?

MR SENKOWCZ: 1'd have to give you the exact
nunbers, like real tinme, but -- but again, they're
estimates that are updated in -- in operations --

in the operations horizons.

And then every year, they're updating those
estimates in the planning horizon on -- on what
they can do fromdirect |oad control, industrial --
you know, custoner load -- had | oad curtail nents
and so forth, and -- and those things that are
control | abl e.

| don't have the exact nunbers.

COMWM SSI ONER CLARK:  One final question,

M . Chai r man.
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Do you do any -- do you overlay heating-degree
days, cooling-degree days on any of your peak-
demand proj ections?

MR SENKOWCZ: |'msorry --

COMM SSI ONER CLARK: The effects of heating-
degree days or cooling-degree days on your
projections -- as you see the variants in peak
demand over the last five or six years, do you have
cal cul ati ons show ng what the inpact of the

heat i ng- degree days or cool i ng-degree days was on

t hat peak demand? | knowit's --

MR. SENKON CZ: | don't know --

COW SSI ONER CLARK:  -- included in the | oad
forecast --

MR, SENKOW CZ: ~-- that we do that regionally.

| know our nenbers are probably doing that, but I
don't know that we aggregate that and do that
regionally.

COMWM SSI ONER CLARK:  Ckay.

MR SENKOWCZ: | would have to get back to
you.

COW SSI ONER CLARK:  Thanks.

MR. SENKOW CZ:  Uh- huh.

CHAl RVAN GRAHAM  Eric, | have two quick

guestions for you. Going back to Page 29 --
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actually, make it 32. The landfill gas -- why do
you see that nunber dropping? 1Is it trending down
now?

MR. SENKOW CZ: The landfill gas -- okay. So,
going from40 to 35, you're tal king about?

CHAl RVAN GRAHAM  On Page 32?

MR SENKOWCZ: Yes -- oh, I"'msorry. Yes.
So, you're going from392 to 3367

CHAl RVAN GRAHAM  Yes.

MR, SENKOWCZ: So, yeah, | -- that's --
that's just what's being reported to us as far as
what the projections are for that category of
generation. And it's all comng out in the map.

It 1 ooks nore significant, obviously with
the -- the chart -- the bar chart -- or the
doughnut chart here, but that's --

CHAl RVAN GRAHAM  Are we --

MR, SENKOW CZ: -- what's being reported.

CHAI RVAN GRAHAM  Is it trendi ng down now,

t hough?

MR. SENKOW CZ: The landfill gas?

CHAl RVAN GRAHAM  Yes.

MR SENKOWCZ: |1'd have to go |look at the
details of -- of that specifically, but --

CHAl RVAN GRAHAM  What woul d be -- what woul d
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cause that to drop off? | nean, now, granted, it's
not a big nunber, but it's just curiosity. | would
think that that would be constantly going up. O
Is that something we should be | ooking nore at

her e?

MR. SENKOW CZ: That -- it's just, again --
maybe the retirenent of a unit or two units is
affecting that anount. Again, it's not a |large
anopunt. You're |ooking at five negawatts.

CHAl RVAN GRAHAM  Yeah.

MR, SENKOW CZ: So, how that -- | can --
again, we can dig down into the details of that and
get you that information, if you like, and -- and
figure out exactly where that's comng from

CHAl RVAN GRAHAM  The ot her question | have
I's, planning-w se, what are we doing to dea
with -- because we're tal king about going up sone

500 percent with solar, 600 percent.

What are we doing to deal -- to get ready for
that, | nean, as far as load on the systen? |
mean, | know some of the problens they run into on

the west coast when it's a sunny day, and then all
of a sudden, the clouds cone out, and the sun cones
back out again. Are we --

MR, SENKOW CZ:  Yes.
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CHAI RMAN GRAHAM - - | earni ng, pl anning,
anticipating all that stuff?

MR SENKOWCZ: W are intently | ooking at
California, New England, Carolinas. They're seeing
a lot of penetration on the retail |evel.
California has both. They've got a, you know,
utility scale and retail level. And they're --
they're seeing it on their | oad curves.

For us right now, it -- it's still in the
noi se, but what we are doing is we did establish a
sol ar task force last year to |l ook at the different
operating aspects of high levels of solar
penetration. And we're -- we're collecting data.

So, we have several facilities now in service
and are actually collecting operating data, | ooking
at those things, geographic diversity, how nuch is
enough. You have a cloud over here. |If you've
got, you know, four sites in one place and there's
a cloud that shows up, howis that going to inpact
you.

So, we are very sensitive to that. Qur
operating commttee and our planning commttee are
very sensitive to gathering operational data to
better understand these facilities, how they

operate so that we can integrate nore and nore
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| evel s of penetration of solar resources.

CHAI RMAN GRAHAM  Is this task force
generating any reports that maybe we could take a
| ook at?

MR, SENKOW CZ: Yeah, | -- 1 can find out from
our operating commttee and our planning commttee
on the distribution of that, but yeah, we -- we do
have sonme recommendati ons that we continue to
follow up on, again, over tine on how to address
the -- the inpacts of these resources.

CHAI RMVAN GRAHAM  Ckay. Thank you.

Conmmi ssi oner Brown.

COW SSI ONER BROMWN:  Just one | ast question
regarding EVs and if FRCC has | ooked at |oad
forecasts for the penetration of the EVs on the --
on the grid.

MR, SENKOW CZ: So -- so, I'mnot a | oad
forecaster, but | know they've talked a | ot about
the electric vehicles and how -- how that plays
into their systens. So, we are sensitive to it. |
know, as a region, we're sensitive toit. That's
probably all | can say.

COMM SSI ONER BROMWN: | haven't seen nmuch data
for a ten-year period, so | would be curious to see

what the -- what the growh rate is and how t hat
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woul d affect the -- the grow -- the |oad.

MR, SENKOW CZ: W did have an EV workshop --
| believe we did have an EV workshop. And naybe we
could get you a summary of that workshop as well,
but yeah, we did | ook at the expected penetration
levels. And it seened like it was --

COW SSI ONER BROMN: Modest -- was it nodest?

MR. SENKOWCZ: No -- yeah, it was not
significant at -- you know, as -- even froma
forecast perspective and | ooking at sone aggressive
forecasts as well, so -- but we can get you sone
information on it.

COMW SSI ONER BROMWN:  Thank you. Thank you for
com ng here.

CHAl RVAN GRAHAM  Eric, thank you very nuch
for your -- your time, your presentation.

MR. SENKOW CZ: Yes, sir. Thank you.

CHAl RVAN GRAHAM  As you can tell, we were
very enthused with it.

MR, SENKOW CZ: Thank you for your engagenent.

CHAI RMVAN GRAHAM  Thank you.

Ckay. Next, to the podium we have Duke.

Cone on down.
MR, KUZNAR: Good afternoon, everybody. So,

nmy nane is Zach Kuznar. | l|lead up a group at Duke
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focused really on distributed generation and how
we're starting to integrate it into our -- into our
portfolio.

And my group is primarily focused on a couple
of technologies. One is reqgulated by the power
facilities, simlar to the Ei ght Flags project that
was done down here in Florida. W also | ook at
energy storage and mcrogrid applications, when
you're pairing storage with solar.

So, today I'mgoing to talk really about where
we are with the 50-nmegawatt pilot that we're --
that we're working on here in Florida.

So, quick agenda, you know, | want to just hit
alittle bit on sonme -- just sone background for
fol ks who m ght not be as famliar with electrica
chem cal battery storage; talk a little bit about
how we're integrating it into our business; and
sone of the use cases we're |looking -- and then
really kind of lead that into sone of the really
specific use cases that we're | ooking at.

So, if you | ook at background -- | nean, the
concept of energy storage isn't new. It's just
been very geographically limted for sone tine. |
nmean, you |l ook at -- punped hydro, is -- is, you

know, a popular formof it. W've got a |ot of
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punped hydro in the Carolinas, but you need a | ot
of water and you need a big nountain, and

they're -- it's tough to build. Conpressed air as
wel |l -- you know, you need sone kind of underground
kind of salt done.

The one thing with electric chem cal storage,
which | think we're excited about, is just the
scalability. You know, you can go from kil owatt -
Size to very |large negawatt-si ze projects.

And | think the use cases, you know, kind of
speak for thenselves, right. You' ve got, you know,
the ability to shift energy. | nean, it's -- it's
a supply chain for -- for the electric grid. You
know, it's got a transm ssion and distribution
val ue.

So, a lot of the projects we're | ooking at
have T-and-D val ue, but then, on top of that, you
can layer in kind of bul k-system generation val ue
when you're | ooking at howto use it to provide
regul ation, howto use it to integrate nore
renewabl es |i ke solar, you know, how do you use it
to peak shave.

So, there's a lot of different use cases and
applications, which I'lIl hopefully hit on and ki nd

of give you sone idea of where our thoughts on --
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on how storage can -- can benefit the grid.

So, just sone background. You know, | think
if you | ook at where the technology is today, you
know, we really see lithiumion, you know,
dom nating for the foreseeable future based on
costs and really supply chain.

But with that said, you know, we are al ways
nmoni toring and | ooki ng at energi ng technol ogi es.
W're very interested in flow batteries and net al
air batteries and ones that could have a | ower cost
goi ng forward.

But if you'll just look at the supply chain
right now, lithiumion seens to be at a -- seens to
be one of the best technol ogies for the foreseeable
future. W' re seeing costs conme down at a rapid
pace. You know, we're -- we're surprised on how
fast we've seen system costs decrease.

You know, | woul d expect breakthrough press
rel eases to be very conmmon. You know, you're
al ways readi ng about the next best battery, the one

that's going to last 50,000 cycles, the one that's

going to cost, you know, very -- very small anount.
So, you know, | -- that's just sonething to keep an
eye on.

And you're seeing a very steep growh, though,
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i n deploynent. So, there's -- about 295 negawatts
wer e depl oyed | ast year, right around 300. |If you
| ook at a lot of the reports, you're seeing it up
to maybe 2,500 negawatts by 2022, and that's driven
by a nunber of factors.

One, you've got, you know, sone states with
mandat es; two, you know, you've got declining
costs; and three, you're seeing utilities really
start to utilize it as part of their planning
process fromboth the transm ssion and distribution

st andpoi nt, but also the generation standpoint.

So, where we've been -- | would say we
started -- we put in our first small battery at
Duke -- it was about 2010. And we -- we've had

about seven or eight pilots over that period of
time. And these were all less than one negawatt.
It was really to kind of get our -- get our feet
wet, understand howto integrate it to the grid,
what applications could we use the assets for. And
on the comrercial side of our business, we -- we
depl oyed a very large battery in Texas, at a wind
farm

Now, what we're really getting at, in all of
our territories, is how do we take the pilot, get

to nore of what we call a scal abl e denponstrati on
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where you're not necessarily -- you know, you're
not going straight fromzero to 500 negawatts or a
t housand negawatts. You're kind of easing in.

And this is where this pilot, I think, is
going to be extrenely hel pful for us in Florida.
And we're | ooking at these kind of in all of our
territories.

And then, getting it out there, where -- you
know, | think where we see it going forward is this
could be a tool that our planners use, our
di stribution planners, if they need to do, you
know, an upgrade to a substation, what's the nore
cost-effective solution: 1Is it storage; is it
traditional

When you have circuits that have high
penetrations of solar, how do you deal wth that
intermttency. And this could be a tool that we
really want to see kind of be ubiquitous on the
grid going forward.

So, this is a bit of an eye chart, but you
know, | think it captures and -- and really tal ks
about the value streans well. And it has to really
get you thinking, with a technology like this, how
you capture all the benefits.

And so, what do | nean by that? |If | have a
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project -- and I'mgoing to tal k about one of the
exanples -- you know, that is focused on the
transm ssion and distribution system-- well, |

m ght only, you know, need it for that application
a certain anount of tine.

So, howdo | use it the rest of the tinme to
provi de sonme bul k- system benefits. How do | use it
if it's avery intermttent cloudy day and |'ve got
a lot of solar on ny systemto deal with
intermttency instead of cycling a gas facility.

If it's a very hot day, how do | nake sure all ny
storage on the grid is charged up and ready to
shave peak.

And so, the way we've really approached this
particular pilot is we've been working very closely
Wi th our distribution planners and some of our
gen- -- and our, you know, generation-planning team
toreally hone in and identify where do we find the
best sites where we could deploy this, which is
best for our custoners in Florida, and to prove out
t hese concepts.

What we' ve done to date -- we've identified
seven sites, which is going to nake up that 50
nmegawatts, and then we've got a couple kind of in

the pipeline, if there would be an issue with
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t hose.

And we're not ready to announce the sites
publicly yet, as we're working through sone
comercial ternms on acquiring |and and don't want
to nmake public announcenents, but hope -- hope to
be able to nmake sone of those announcenents soon.

But what | want to do today is just kind of
tal k about three specific use cases that aren't,
you know, saying exactly where the projects are or
the size that we are |l ooking at for -- for our
depl oynent pl an.

So, first one, you know, | nentioned is, you
know, here is one which is focused nore on the
di stribution system but captures bul k-system
benefits as well.

And here is a particular use case where, you
know, you've got a radial feeder and it's got very
sharp load growth, but it's just a certain tine of
year. So, you know, you've got certain areas where
it mght be, you know, wintertine. It could be
sumerti nme.

In this particular instance, it's a |ocation
t hat has very peaking summer | oads, especially on
t he weekends. And what you're going to need --

what we're going to need to do is actually do a
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subst ati on upgrade because we're going to exceed
the capacity on that substation; however, when --
you know, you need to make that investnent just for
a certain tine of the year.

And this graph here -- what it shows is just
one weekend. You can see where we currently are,
where we expect to be by 2025, and then going
forward, but we're going to have to invest and
upgrade the substation to deal with this excess --
excess | oad growt h there.

If you look at it froma yearly standpoint,

t hough, you're really going above. This is present
day. You know, eventually, it will go up nore.
You're only going to go above the capacity of that
substation a very small tinme of the year.

So, if | do just a traditional upgrade, |I'm
investing. |'mincreasing the capacity of the
substation, but that's the only value it provides.
In this case, you could use the storage for that
capacity increase, but then also, the rest of the
year, where you're below that, you can use it for
peak shaving needs, you can use it for providing
regul ati on servi ce.

So, this kind of shows you at | east the

stacked val ue of capturing distribution val ue, but
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then not underutilizing the asset and capturing
bul k- system val ue as wel | .

Anot her use case -- and we've done -- we've
done two projects like this in other -- in our
ot her states, which | think is a very good
application for storage -- is, when we're talking
about using batteries for bul k-system val ue, you
know, we nentioned, you know, how does sol ar affect

the grid, right.

Well, you have solar. W have a perfect
exanple -- | don't have the graph up here, but you
know, in North Carolina -- because that was brought
up -- during the solar eclipse. It was interesting

we | ost 3,000 negawatts of solar within a natter
two mnutes. So, we had all these gas turbines,
you know, spinning reserves. And then a mnute
later, it came back on. And it shows that kind of
severe ranpi ng and, you know, duck-curve issues
that storage provides, so -- or that solar can
provi de; so, having, you know, down the road, where
you have a coupl e hundred negawatts of storage on
the grid to help deal with the intermttency,

sol ar; al so, you know, provide sonme peak shaving
needs and maybe sone distribution val ue.

You know, one thing we've thought about is, if
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you' re using it for bul k-system benefits, is there
a way to partner and site it at critical
facilities.

So, 99 percent of the tinme, I'musing it for
peak shaving, but if |I site it at, let's say, a
shelter that's used for hurricane evacuation, it's
got sone custoner-sited benefit as well. So, you
know, can | nake sure it's charge- -- you know,
it's providing back-up for that facility, or at
| east critical | oad.

So, in this case, you're |looking at the grid-
system val ue, but how can you site it at critical
facilities. And we did a simlar project -- just
as an exanple -- where we've got a battery in one
of our substations in North Carolina sited a
subst ati on.

The substa- -- this particular circuit has
quite a bit of solar onit. So, we use it nost of
the tinme for, you know, dealing with the sol ar
intermttency on that circuit. During a grid
outage, it actually provides back-up power to a
fire station.

So, it's, | think, thinking creatively and
siting these at the right locations on the grid.

CHAI RMAN GRAHAM  Zach, |'ve got --

Premier Reporting

114 W. 5th Avenue, Tallahassee, FL 32303

(850)894-0828 Reported by: Andrea Komaridis

premier-reporting.com



57

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. KUZNAR:  Yeah.

CHAl RVAN GRAHAM  -- a qui ck question for you.

Conmi ssi oner Brown.

COW SSI ONER BROMWN:  Thank you. Thank you
M. Chai r man.

Two questions, with regard to the |ithium
ion --

MR. KUZNAR:  Yeah.

COW SSI ONER BROMWN:.  -- that is being used,
how many hours of batteries does it provide?

MR KUZNAR:. So -- very good que- -- so, right
now, lithiumis typically limted to about a four-
hour duration. So, if | have a five-negawatt
battery, you know, it could provide 20-nmegawatt
hours of -- of kind of energy to the grid.

What we' ve done is, you know, if you're
| ooking at -- okay. Let's say I'msiting -- to
really get the bul k-system benefits, you know, you
have to have five, 10, 15, 20 -- you have to get to
the point where you're scal able, where -- you know,
you showed a 50, 000- negawatt system here in
Florida, you know, five negawatts by, itself, isn't
going to have a huge i npact.

But if | have, you know, ten five-negawatt

systens, and | go up to 20, and 30, and 40, you
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know, you can get to that scale where you can get
bul k- syst em benefits.

You know, some of these critical facilities,
like, let's say --

COW SSI ONER BROAN:  That - -

MR. KUZNAR: -- a fire station is -- could be,
you know, 250 KW So, that five-negawatt, 20-
nmegawatt - hour, battery, which has a | ot of bul k-
system val ue -- you know, that size asset, even
though it's a four-hour duration, mght be able to
provi de 48 hours of back-up for those smaller
|l oads. So, it's all about the sizing and how
you -- how you |look at it.

COMM SSI ONER BROMN:  And you're famliar with
the cost, then, of the lithiumion on different
proj ect sizes.

MR, KUZNAR:  Yes.

COW SSI ONER BROAN:  So, in sonme of those
states that nandate battery storage --

MR KUZNAR:  Yes.

COW SSI ONER BROMWN:  -- conponent, how -- do
you know what the increnental costs of that would
be?

MR, KUZNAR: You tal ki ng about the per -- so,

| understand the question, per hour?
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COMM SSI ONER BROMN:  Yeah.

MR, KUZNAR: You know, it's -- we've gotten
sonme -- | can't -- | don't want to say a nunber.
As you go from like, a five-negawatt/five-
nmegawatt hour battery to a five-negawatt/ 20-
negawatt battery, there is an increased cost, but
it doesn't necessarily scale linearly because, if
you | ook at the overall costs of these systens, the
battery is a big conponent of it.

But you've got the battery, you' ve got the
i nverter, you' ve got the container, the controls.
So, it's not necessarily scaling linearly, but
we've got information on that; | just don't know it
off the top of ny head.

COMWM SSI ONER BROMWN:  And then, just for |and
pur poses - -

MR KUZNAR:  Yes.

COMWM SSI ONER BROMWN:  -- when -- you know, | and
is the big part --

MR. KUZNAR  Right.

COMM SSI ONER BROMN:  -- of these | arge-scale
sol ar projects.

MR KUZNAR:  Yes.

COMW SSI ONER BROMWN:  How much woul d a

battery -- you're trying to break these -- the
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1 50 nmegawatts up into --
2 MR, KUZNAR:  Yeah.
3 COMW SSI ONER BROMWN:  How nuch woul d it occupy?
4 MR KUZNAR: Pretty small. So, the way you
5 | ook right now -- | nean, you have solar -- you're
6 right. | nmean, it's -- one negawatt coul d be si X,
7 seven, eight acres, depending on the size.
8 Typically, the way nost vendors are going to
9 nowis -- initially, like, our project that we
10 built in Texas, which is 36 negawatts for a
11 comm -- it was for a wwnd farm-- when that was
12 built seven, eight years ago, the mndset was it
13 was in a big building, it had all the batteries,
14 all the cooling there.
15 The way the vendors are going to nowis very
16 nodul ar. So, inagine, like, a typical 40-foot
17 truck, shipping container -- those will typically
18 hold two negawatts. So, if you needed five
19 nmegawatts, roughly, you have three forty-foot
20 containers. So, the land use -- and that will have
21 your battery system your inverter -- is very, very
22 smal | .
23 COW SSI ONER BROMWN: Ckay. Thanks.
24 MR KUZNAR: Geat. So, | just wanted to
25 touch on one | ast use case. And again, | think
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1 we -- we've discussed this. You know, again, like
2 I've nmentioned before, we've -- we've got that
3 50-megawatts currently broken out to about seven
4 proj ects.
5 And they're -- fall into these -- simlar to
6 these three buckets. W've got a couple of other
7 use cases we're |looking at, but we think these are,
8 you know, probably the biggest hitters, you know,
9 capturing the distribution value, critical
10 facility, transm ssion val ue.
11 But as we nentioned -- | nean, as you -- as
12 you i ncrease your solar on the grid, it does start
13 to create -- you have to plan for it, right, you
14 can't just throwit out there. You know, you're
15 constantly bal anci ng supply and denand.
16 Havi ng sonmething as a sink or to store and
17 react we think is very valuable. So, you know, |
18 think you tal k about the four biggest -- | don't
19 want to say issues, but challenges for grid
20 operators with -- with solar is intermttency.
21 And you know, we see that any solar farm--
22 you know, clouds conme over and you lose it. You
23 know, you have a sol ar eclipse, which is rare, you
24 know, you could lose it very quickly and bring it
25 back on.
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You' re bal ancing -- you know, when you get to
t he poi nt where you have a thousand, 2,000,

3,000 negawatts of solar down here, it's sonething
you have to plan for.

Ranp rate -- you know, the eclipse is a
perfect exanple, but at the end of the day, when
you | ose that generation, and let's say you're
peaking in the evening, you' ve got to have standby
generation to do that.

Batteries could be a -- you know, a way to
deal with sone, and nmaybe eventually all of that,
energy shifting. You know, you' ve got -- you could
have i nstances where you have those kind of cooler
shoul der nonths and, as you increase your sol ar
penetration, you know, do you ever dip into your --
your kind of base-load generation. You know,
that's down the road, but sonething to think about,
how you capture that and shift it to the peak
needs.

And then just enable to increase capacity.

You know, a lot of tines, you'll oversize the solar
on the DC side of the inverter so you' re producing
max output, but there's clipped energy there. So,

again, we see a | ot of val ue.

You know, we're excited about getting these
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1 50 megawatts out in the grid to kind of get to that
2 scal abl e piece where we can truly start to show the
3 val ue and, you know, hope to start at |east
4 announci ng sonme of our initial projects in the
5 next -- next few nonths.
6 So, you know, in sunmary, we've kind -- we've
7 been followng this for a while. W think it's
8 reaching that kind of tipping point for adoption.
9 You know, | think, when you | ook at the business
10 case for storage, you' ve got to think outside the
11 box a little bit because, |ike, when |I showed you
12 that -- that distribution upgrade, right, you've --
13 | could increase ny substation capacity, | could
14 use storage to do that, and | could al so use that
15 battery for a |l ot of other functions the rest of
16 the year.
17 You know as costs, obviously, continue to
18 decrease, use cases wll increase. You know,
19 you've got to try to capture the stacked benefits
20 of | ooking at how you capture the transm ssion
21 di stribution generation value. You don't want to,
22 you know, really, | don't think, underval ue what
23 this stuff can do and the flexibility it can just
24 provide to the grid.
25 And so, you know, as -- we're preparing, you
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1 know, as a Florida grid operator to use storage in
2 many functions. So, we're excited about getting
3 t hese projects out.
4 And that's -- that's all | have.
5 CHAI RMAN GRAHAM  Zach, |'ve got a quick
6 guestion for you.
7 MR, KUZNAR  Yep.
8 CHAI RMAN GRAHAM  You nentioned the -- the
9 eclipse in the Carolinas. Wat exactly happened up
10 there and how did they handl e that?
11 MR. KUZNAR  Right.
12 CHAI RMAN GRAHAM | nean, that's an extrene
13 case, but --
14 MR KUZNAR: Very extrene.
15 CHAI RMVAN GRAHAM | guess you've got to --
16 you' ve got to plan for that.
17 MR, KUZNAR: Right. So, at the tine, you
18 know, it was done -- this is, | think, sonething
19 we' re thinking about just overall. So, the way
20 that was handl ed was we had a | ot of spinning
21 reserves. W had a lot of our gas facilities, you
22 know, on standby. The -- the sun dropped off, the
23 gas facilities ranped up; as the sun canme back a
24 couple of mnutes later, they ranped down.
25 But when -- you're tal king about how do you
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quantify that, right. You know, when | -- when we
t hi nk about base-| oad generation, when | think
about a gas plant or a new plant or coal plant or
whatever it is, the optinmal way to run those is at,
you know, peak capacity and, you know, kind of
maxi mum peak rates to get the nost val ue.

You know, as you start having nore and nore
intermttent generation, you start turning on,
let's say, peaking facilities that you otherw se
woul dn't turn on. It's just to deal with the
suppl y-demand bal anci ng.

So, you know, | think you want to nake sure

you're doing it the nost cost-effective way, but as

we see storage cone down, tech- -- like, if you're
just taking technology -- take costs out of the
equation, | think, you know, the application of

using storage for fast response just nakes a |ot of
sense.

So, it's, how do you eventual |y have that
right mx of, you know, you're ranping CIs versus
|'"ve got sonething that can, you know, basically
respond i mredi ately, doesn't have a fuel source.
You're operating it in the nost optiml way, but |
think it's also a balancing act with, is it the

nost cost-effective I'mjust using for that
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application.

But in the Carolinas, it was -- and in other
pl aces like California, with the duck curve,
they're fo- -- they're using a |l ot of natural gas
to do that.

CHAl RVAN GRAHAM  Thank you.

Conmi ssi oner C ark.

COMM SSI ONER CLARK:  Thank you, M. -- thank
you, M. Chairnman.

When it cones to capacity and output of the --
the systens with energy storage cap- -- solar with
energy storage --

MR KUZNAR Right.

COMWM SSI ONER CLARK: What are you seeing in
terms of its -- its contribution toward firm peak?
Normally we're seeing -- | think you see 50-percent
contribution of solar toward firm peak. Wat do
you --

MR KUZNAR  Right.

COW SSI ONER CLARK:  -- up it to when you go
to bat- -- when you put energy storage on top of
it?

MR, KUZNAR: Right. | don't know if |'ve got
a good answer for you there. | think it's

sonething we're starting to really think about
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with, if you have storage paired with sol ar, what

ki nd of capacity val ue can you give that, but you
know, | would say, right now, where we see a | ot of
the value is kind of the distribution side, the
transm ssion side, in dealing wth the
intermttency. And | think, as costs cone down and
durations becone longer, | think that's where

you' re getting that, you know, sol ar-plus-storage
peak- capacity needs.

You know, at the end of the day, |like, the way
| viewit is you don't -- you don't necessarily
have to have the storage at the solar |location. |
think there's a mndset that, like, if you have
sol ar, you put a battery there and you get this,
you know, firmed-up kind of, you know, base-I|oad
gener at or.

To nme, the nost valuable spot is finding the
| ocation that gives -- has the nost distribution
val ue, and then layer in those bul k-system val ues.
So, you know, if | could have a solar farm you
know, on |and sonewhere, | don't necessarily have
to have the battery paired with that.

COMM SSI ONER CLARK:  From -- froma regul atory
perspective, | think the -- the idea of being able

to di splace potential transm ssion costs --
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MR, KUZNAR:  Yeah.

COMM SSI ONER CLARK:  -- is -- is -- that's a
very interesting perspective. But | amcurious how
we began to | ook at what the cost justifications
are when it cones to adding these conponents, for
exanpl e, when you start |ooking at what are the
true capacity costs of that unit --

MR. KUZNAR Right.

COW SSI ONER CLARK: -- with storage, w thout
storage versus what your traditional generating
capacity costs are, based on what your contribution

to firm peak is.

MR KUZNAR: Right. |1'm probably not the best
person to answer that. | don't know. You know, we
do have, like, our -- | think it's sonething that's
being -- it's going to be integrated into kind of

part of our | RP going forward when you' re | ooking
at what's the cheapest sort of, you know, peak --
peaki ng costs, but | would say, you know, |ike I
said, right now, where we are, | think the -- kind
of the use cases | discussed are probably the nost
cost-effective now, but as the lithiumion costs
continue to cone down, | think that's where you're
going to see, okay, where is solar, where is

storage. |If | pair them how do they conpete naybe
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with a future peaking unit.

COMM SSI ONER CLARK:  Thanks.

MR KUZNAR:  Yep.

CHAl RMAN GRAHAM  All right. Zach, thank you.

MR KUZNAR:. G eat. Thank you.

CHAl RVAN GRAHAM | appreci ate your tine and
your presentation.

MR. KUZNAR: Thank you.

CHAl RVAN GRAHAM  Next up is Florida Power &
Li ght.

Dr. Sim wel conme back.

DR. SIM Thank you. It's always nice to be
back.

Al right. Qur presentation today covers
essentially three perspectives of how FPL is -- is
view ng storage facilities. First of all, "Il
talk a little bit about sonme of the smaller-scale
storage projects we've been | ooking at and
exam ning the results of over the | ast couple of
years.

Then I'Il turn to what we're doing right now,
which is the 50-nmegawatt pil ot project that was
part of the settlenent agreenent.

And then finally, I'll close wth kind of a

| ook ahead as to what we're doing now to provide
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proper valuation of batteries in terns of resource

pl anni ng; how we see batteries being used on our

system
So, essentially, this is the -- the sane
overview, the -- we initially began depl oyi ng

smal l er-battery projects, roughly a total of about
four nmegawatts, distribution-connected projects
starting about 2016.

Then, later in 2016, we reached the settl enent
agreenent, which authorized 50 negawatts of pil ot
projects. These are larger utility-scale-type
batteries. W have 14 negawatts of those currently
on our systemin sol ar-pl us-storage applications.

We have anot her 10 negawatts about to go in,
in early 2019, and we think that all 50 negawatts
of the storage pilot projects are going to be in
service by the end of 2020.

And we have one additional pilot that's
outside of the pilot programthat I'lIl talk a
little bit about as well; and then, finally, close,
as | nmention, with how we, as resource planners,
are |l ooking at batteries and how they m ght best be
applied to the FPL system

The smaller pilot projects began about two

years ago. In Mam -Dade, we had one project where
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1 we were | ooking at using what we call second life

2 of car batteries. And we were installing themto

3 try to |l ook at how fuel-cost savings m ght be

4 gai ned on the systemfromthis small project. It

5 was 1.5 negawatts, four negawatt hours.

6 Anot her one was out in Evergl ades Nati onal

7 Park. W had essentially what was a fishing canp

8 or village out at the end of a very |long feeder

9 t hat was having sone problens in terns of

10 reliability. So, a battery was placed there to see
11 If we could aneliorate sone of those service

12 probl ens out there.

13 Then -- and in -- in addition, in the Broward,
14 Dade, and Pal m Beach County areas, we tried sone,
15 what we call, community energy storage, which was,
16 at various residential sites, we would put very

17 smal | -scal e batteries to see if we could reduce

18 sone of the nonentary outage problens we were

19 havi ng.

20 And then, finally, in the smaller-scale

21 effort, we had a nobile, uninterrupted power supply
22 service, which was essentially a big truck with a
23 big battery that we could nove fromplace to place
24 at various |ocations and see if we could service

25 special events. And I'lIl talk a little bit nore
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about those, each one of them

The one in which we did the second |ife of car
batteries -- we got the batteries at a fairly-Iow
price; however, we -- we ran into problens with
pretty high integration costs of connecting it with
our systemand integrating it with our system
control

So, overall, probably the best thing that cane
out of that is we had a |lot of |earning that cane
out of the integration into our system which was
val uabl e to us.

In regard to the Florida Bay Project, which
was the renote fishing village -- it's one in which
we don't have a |l ot of those type of custoners out
there. And we did have sone problens in
I ntegrating an indoor system so that, when our
power and the battery were trying to switch in and
swtch off, we had sonme problens in tripping the
system for that custoner.

But we learned quite a bit in terns of that
i ntegration, which we think we -- is going to be
hel pful for larger scale mcrogrid projects where
there mght be solar, batteries, and utility
connecti on.

The community energy storage at the
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residential sites -- it was very effective, but at
the tinme, those batteries were quite expensive and
it wasn't a cost-effective application, at |east at
that tine.

And then, finally, on the nobile
uni nterrupti bl e power supply system-- we used it
at a couple of sites. One of themwas the Sony
Tenni s Open, down at Key Biscayne, but it was a --
turned out to be alimted opportunity.

This very large truck with very heavy battery
was affectionately known as the "bridge-buster."
And so, we couldn't take it to too nany sites, but
it was -- it was very useful interm -- in
|l earning in ternms of how we woul d have to integrate
a renote battery that was noveable in term -- in
case of a natural disaster or other type situation
where we woul d need to supply uninterrupted power,
at least for short periods of tine.

Moving on to the | arger-scal e 50- negawat t
projects, the first two of those are in. One of
them was an existing -- actually, the first two
were existing solar sites. One is at the Babcock
Ranch solar site in Charlotte County.

And this was a sol ar-pl us-storage application

of a 10-negawatt battery with a four-hour duration.
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And it was connected on the AC side of the -- of
the facility. And this went in about six or seven
nont hs ago.

There was a second one at our Ctrus solar
site in DeSoto County. This is on the DC side, is
where the connection of the battery was. It was a
four meg- -- it is a four negawatt, 16-negawatt
hour or four-hour-duration battery going in about
the sane tine. And I'll talk about those and the
other itens on this page in a little bit nore
detail on -- on subsequent slides.

In Mam -Dade, we currently are going through
the permtting for a ten-negawatt battery that w |
be part of our distribution system As Duke Energy
Florida just nentioned, this was one in which we
were just trying to defer an upgrade that otherw se
woul d have been needed on our distribution system
And that is proceeding and, in md-next year, that
will be in service.

Then the last one in this upper table is a
vehicle-to-grid application. W're |ooking out at
aut onobi | e manuf acturers projecting that, by 2023,
there may be as many as 100 to 120 new car nodel s
that are electric cars.

So, we're seeing a |ot of nobile batteries
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1 bei ng added to Florida and to the rest of the U S
2 And what we're trying to do here is get a first
3 step in and ook to see, is it possible to
4 integrate use of those batteries at peak tinmes in
5 order to discharge those batteries into the system
6 And then, finally, there is one that is
7 nmenti oned here that is not part of our 50-negawatt
8 pilot program And this is one in which we wll
9 put small-scale, five- to eight-KWhbatteries,
10 directly on residential batteries, in order to test
11 how t hey work for the custoner and how we m ght be
12 able to control themrenotely to discharge back
13 into the system
14 And 1'Il talk a little bit about each of those
15 now. The two sol ar-pl us-storage projects -- |
16 mentioned earlier, one is at Babcock Ranch, one is
17 at GCtrus. The Babcock Ranch is ten negawatts,
18 four-hour duration, essentially. And it's
19 connected on the AC side of the system
20 Citrus, DC coupled -- it's a four-negawatt,
21 four-hour duration battery. And those have been in
22 service a little bit nore than a half year. And we
23 are learning a ot fromthem And what we have
24 | earned fromit, we like. And we'll get into that
25 towards the end of the presentation as to -- as to
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where we may be going next with such.

kay. And part of the idea of the sol ar-plus-
storage is to get nore solar energy out of a solar
facility. And what |'ve drawn here is a -- it's a
very sinplistic conceptual design.

As you know, our solar -- current solar
facilities are 74.5, or let's call it 75 negawatts.
They're limted to that output. And if we were to
design a solar facility which would never go above
that 75-nmegawatt |imt, it would -- it would
operate simlar to the blue line here, and we woul d
essentially have the DC output, which is the sol ar
arrays, putting out no nore than 75 negawatts at
any tine.

But what we've learned is that's not the nost
efficient way to do it. It doesn't nmaxim ze the
sol ar output nor does it mnimze the cost of
dol l ars per negawatt hour of sol ar out put.

So, what we've designed is shown on the next
slide. This is nore |like what -- how our current
solar facilities operate. And as you can see,
there's a dotted |ine that goes above the bl ue
l'ine.

And what that represents is the output of

solar facilities, greater output, above the blue
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line, in other words, the area between the dotted
line and the blue line, up to the orange |line, both
on the norning side of the curve and then on the
afternoon side of the curve. That area represents
addi ti onal negawatt hours from solar that are
generated by our facilities.

But what happens is, by putting in nore DC

than the AC inverter Ilimt -- and our facilities
are typically a 1.5-to- -- DCto-1-AC ratio, you
see -- above the orange |line, you see a shaded

area, which would be additional output capable from
the solar facility that is clipped by the inverter.
It's just not allowed to conme through the point of
i nterconnection to our system

So, the idea behind solar plus storage, on the
next slide, is by installing solar facil- --
storage facilities connected with the solar, we are
taki ng sone of that shadi ng above the orange |ine,
storing it, and then releasing it in the later
afternoon and early evening hours so that we
capture a greater percentage of the negawatt hours
that are generated fromthe solar.

And we think that this has significant
benefits for -- for our custoners.

CHAIl RVAN GRAHAM  Dr. Sim we've got a
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question for you.

Conmi ssi oner Brown.

COW SSI ONER BROMN:  Thank you.

Not an engi neer. So, say you get the peak sun
solar at 12:00, but your peak demand is at 5:00,

6: 00, how -- but the battery is only four hours in
duration -- so, that additional clipped energy that
you're storing at the -- the peak of the sun

gets to -- does -- how does it -- does it get

depl eted during that -- or when it turns on?

When -- how does the actual technol ogy work --

DR SIM It would actually --

COW SSI ONER BROAN:  -- in use?

DR SIM Once -- once the sol ar out put
exceeds the 75-nmegawatt |limt, the storage facility
woul d begin capturing that. And it would sinply
hold it until the 4:00-to0-5:00 p.m hour when we
peak.

And at the tine, as the sun is going down and
the output of the solar facility is dropping off
and cones below the 75 negawatts, then the storage
facility will begin releasing that energy onto the
system

COWM SSI ONER BROAN:  Cot i t.

DR SIM So, it charges it when it otherw se

Premier Reporting

(850)894-0828 Reported by: Andrea Komaridis

114 W. 5th Avenue, Tallahassee, FL 32303 premier-reporting.com



79

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

woul d have been wasted and then discharges |ate
af t er noon.

COMM SSI ONER BROMWN:  Got it. Thank you. That
was good.

DR SIM Al right.

CHAl RVAN GRAHAM  Doc, qui ck question for you.

DR SIM Yes, sir.

CHAI RMAN GRAHAM  So, you're showi ng here in
your graph -- and |I'mkind of picking on you, but
this solar plant is rated for 74.9 negawatts.

DR SIM O 74.5 -- just under 75.

CHAl RVAN GRAHAM  So, when you go over that,
are you in violation of your permt that we gave
you?

DR SIM W don't go over that.

CHAI RMAN GRAHAM  kay. Just checki ng.

DR SIM Is this a trick question?

CHAI RMAN GRAHAM  No, just checki ng.

DR SIM Al right. Yes, sir.

In terns of the AC-versus-DC connection, we
don't have a winner yet. Qur current viewis
probably sonething like this: The AC connection is
probably a technology that's better known.

The ability to capture a great anount of the

clipped solar energy with our current designs of
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the solar facilities -- probably the advant age
woul d go to a DC connection, but -- but we could

change the solar design and that answer mght flip.

The cost -- we don't see a -- a definitive
W nner there. |It's going to depend upon the design
of the systemand the -- and the specific case in

which we're applying it.

The round-trip efficiency -- because we
typically lose 10 to 12 percent of the energy that
goes into the battery before it cones out, DC seens
to have an advant age there.

And either one of these can be charged, not
just fromthe sun; they can be charged fromthe
gridif we run into a nunber of cloudy days or we
need to charge the batteries at night.

So, it -- it's an open question as to which
one we see as being the winner for our system and
we'll learn nore as we gain nore data com ng out
and as we do nore anal ysis over on the side.

CHAI RMVAN GRAHAM  Question for you, Dr. Sim

DR SIM Yes.

CHAI RMVAN GRAHAM  Conmi ssi oner Brown.

COMW SSI ONER BROMN:  Thank you.

Just going back to that clipped sol ar energy,

being able to capture that, doesn't it make sense
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that that would be -- that it would be nore cost-
effective to capture that and then take advant age
of the DC-connected technol ogy?

| mean, if the AC -- it |ooks fromyour graph
that the AC-connected -- you can't take advantage
of that additional clipped energy, right?

DR SIM It -- in part, yes. Again, it
depends upon the design of the system And it
depends -- also, there's a -- there's a cost
conponent of this as well. And we're trying to
figure out how you optim ze the anount of energy
that one could capture and the anount of cost
that's involved intoit. W're try- --

COMM SSI ONER BROMN:  I's DC nore expensive than
AC?

DR SIM It depends. That's the --
unfortunately, that's --

COMM SSI ONER BROMN:  You talk like a | awyer.

(Laughter.)

DR SIM 1've been up here too often.

That's one thing we are finding, is there
are a -- there's a lot of information about
batteries that we're just starting to know. And
it's going to take nore experinent, a lot nore

anal ysis before we come up with a winner. And the
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Wi nner may not remain the winner as we | ook at
different applications.

CHAl RVAN GRAHAM  Dr. Sim | apol ogi ze for ny
col | eague calling you a | awer.

(Laughter.)

DR SIM M brother is a | awer.

Moving on to another project that's -- that's
on the drawi ng board right now -- it will go in
service in md-2019. This is the ten-negawatt
four-hour battery in urban Mam . |It's designed to
defer a distribution upgrade by about four years.
W're learning a | ot about how you desi gn and
permt batteries in a dense urban area.

And one thing we'll be looking at is to see if
we can stack benefits, which neans you design and
operate the battery to address the distribution
system but at the sane tinme, can you al so capture
system generation benefits. Can it reduce the
system peak | oad as well as the distribution-system
peak load. And that's one thing that we will |earn
nore about once the battery goes in service next
year.

Anot her one we're interested inis this
vehicle-to-grid approach. And we're starting snall

with an electric bus pilot. This is scheduled to
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go in service early next year

We're | ooking at a private school bus system
and | ooking at ten electric buses. Each one has
batteries of about 70 KW FPL will own the
batteries; the host conpany will own the vehicles.

And the idea is to see if, during the day
after the bus charge- -- the school bus routes are
run, particularly in the afternoon, after the
children are let out, is there still sufficient
charge left on the batteries to where those
vehi cl es coul d discharge back into the system
during our peak hour and help to neet peak | oad.
This is an interesting one, and |I'm | ooking forward
to -- to seeing how this works in practice.

The next one we've got is -- this is one that
we're going to do outside of the 50-negawatt pil ot
project, primarily because we're going to go into
residential honmes. And there is the potential for

uni nt ended consequences there.

So, up to, perhaps, 20 enpl oyees wll be used
for these -- as sites for the initial batteries.
And | volunteered for this program |'minterested

to see howthis works. The idea is to see how it
saves -- or how it best serves custoners; the idea

being that these batteries wll be of a sufficient
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1 size that they could run, perhaps, refrigerators,
2 lighting, and certain plugged |loads for up to 10 to
3 12 hours.
4 So, in the event of a stormor an outage, this
5 m ght be a boon to custoners, but we also want to
6 see, just like with the vehicle-to-grid
7 application, do we have the ability to discharge
8 the energy that's stored in those batteries back to
9 the grid as kind of a reverse | oad-control
10 appl i cation.
11 And that -- this one should be up and running
12 early in 2019.
13 CHAl RMAN GRAHAM Dr. Sim what is the
14 di nensi on of that battery? |s that about the size
15 of a small refrigerator?
16 DR SIM | would say it is the size of a
17 relatively small television.
18 CHAI RMAN GRAHAM  Ckay.
19 DR SIM And if |I get one on ny hone, | wll
20 know for sure.
21 CHAI RMVAN GRAHAM  Thank you.
22 DR SIM Yes, sir.
23 Al right. Now, for battery valuation, this
24 is where we're |ooking at -- at batteries as --
25 with ny resource-planning hat on. In addition to
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the sol ar-plus-storage or the T-and-D applications,
we're trying to | ook at how batteries m ght
generally be used on -- on a utility system
particularly FPL's system

Now, from a planni ng perspective, we | ook at
it as capacity. You could -- you could have a
battery that could neet reserve margin or help to
neet reserve margin the sane way that a new
conmbusti on turbine or conbined-cycl e-type power
pl ant coul d.

Al so, there are a nunber of operationa
aspects of it. One of themis energy arbitrage
where you charge it during | ow cost periods and you
di scharge during higher-energy-cost hours, in order
to -- in order to low -- |lower energy costs for
our customers.

Conti ngency reserve is one where you keep the
battery in a state of charge and you discharge it
only when you have i mmedi ate capacity needs such as
if a power plant goes down or a transmission |line
goes down.

Frequency reqgul ation reserve -- we keep the
battery charged. W dispatch it only to naintain
system frequency near the 60-hertz |level. Voltage

support, you keep it -- the battery in a full state
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of charge and then you either absorb or provide

reactive power to maintain the grid voltage or a
st acked application, which could be a conbination
of sonme or all of these operational applications.

And we're just beginning to do the anal ysis of
how this would work on the FPL system but our
current view right now, subject to change, is the
bi ggest potential benefit category for FPL is to
use these as if they were power plants in neeting
reserve-nmargi n needs.

Energy arbitrage on the FPL system-- the
anal ysis we've done to date says it's significantly
| ess benefit than is the capacity benefit. And
that's largely because there's not a big difference
i n margi nal energy cost on our system between on-
peak hours and of f-peak hours because nucl ear
energy -- we've got a lot of very | ow cost gas fuel
bei ng burned in very highly-efficient gas-fired
units, and we're adding nore solar as we go.

So, you need a fairly |arge on-peak-to-off-
peak differential and energy cost for energy
arbitrage to be a significant contributor. And on
our system we just don't have that.

Conti ngency reserve, frequency-regul ation

reserve, voltage support -- all of themare even
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| ess than energy arbitrage on our system And when
we | ooked in our analysis at stacking these
applications, if you stack energy arbitrage and the
three itenms -- or three categories below them
you' re getting a negligeable increase over energy
arbitrage al one because, at certain tines of the
day, they can either do one function or the other;
they can't do both. They're a limted anount of
out put or discharge fromthe batteries. So, we're
not seeing a lot of benefit here other than from
capacity.

And | guess that brings us to where does FPL

go next wwth this. And I think what you wll see

inthe -- in the next year -- perhaps as early as
our next ten-year site plan -- is | think you wll
see that FPL will be doing nore sol ar-pl us-storage,

probably with 20 to 30 negawatts of storage on our
solar facilities.
And | think you may see batteries bei ng added

for capacity purposes, for reserve nmargin, and

| oss-of -1 oad-probability reasons, and the -- the
extent to which that will occur -- well, the
analysis is still ongoing, but I think you will see

that in our next ten-year site plan to sonme degree.

CHAI RVAN GRAHAM  Dr. Sim |'ve got a quick
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1 guestion for you. |Is battery storage the nost
2 economi cal storage -- energy storage? |'msure you
3 guys have done sonme sort of conparison |ike | ooking
4 at water towers, |ooking at pressurized this or
5 that. | nmean, is it the nost economical or is it
6 just the nost efficient?
7 DR SIM | think it's the nost econom cal,
8 certainly for utility-scale applications, yes, sir.
9 CHAl RVAN GRAHAM  Any questions, ny
10 col | eagues? No.
11 Dr. Sim thank you very nmuch. Thank you for
12 your tinme.
13 DR SIM Thank you.
14 CHAI RMVAN GRAHAM  Thank you for com ng down.
15 kay. It is time for public comment. |If
16 there i s anybody out in the public that would |ike
17 to cone and address us, we'll give you three
18 mnutes. If you'll just give us your nane and
19 address, and we'll go fromthere. (oing once,
20 going twce -- okay. No public conment.
21 Al right. Then | believe this concludes our
22 ten-year workshop. | do thank all of our
23 participants very nmuch for their tinme and their
24 effort in putting together this presentation.
25 The clock we have in the back -- |ooks Iike
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iIt's 20 mnutes to three. W wll reconvene for
our next neeting at ten 'til three.

W' re adjourned. Thank you.

Travel safe.

(Wher eupon, proceedi ngs concluded at 2:38
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