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DEPCSITION

Whereupon,
SAMUEL S. WATERS

was called as a witness, having first been duly sworn to
speak the truth, the whole truth, and nothing but the truth,
was examined and testified as follows:

EXAMINATION
BY MR. ELIAS:

Q. Good morning. We are here pursuant to notice for
the deposition of Samuel §. Waters. Would you state your
name for the record, please.

A. My name is Samuel S. Waters.

Q. And Mr. Waters, by whom are you employed?

A. I’m employed by FPlorida Power and Light Company.

Q. And how long have you been employed by Florida
Power and Light?

A. Approximately 11 years.

Q. Would you describe your educational and work
history background before you came to work for Florida Power
and Light.

A. T received a four-year degree in engineering from
Duke University in 1974. Following my leaving of Duke, I
worked for Westinghouse Electric Corporation as a consultant
in power system planning for approximately 11 years in

Pittsburg. At that time, as I was working, I received a
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master’s degree in electrical engineering from Carnegie
Mellon University. In 1985 I moved to Florida and was
employed by Florida Power and Light in the system planning
department.

Q. And what was your job title when you first went to
work for Florida Power and Light Company?

A. when I was first employed by Florida Power and
Light Company I was a senior engineer in the planning
department.

Q. And would you describe your job duties in the
capacity of senior engineer?

A. At that time I was primarily involved in the
development of FPL’s generation expansion plans, working in
the generation planning group doing system studies, not only
for generation system expansion, but for cogeneration
pricing, conservation and related areas to generation
planning.

Q. And how long were you in that position?

A. I was employed in that position for roughly one
year. Following that one year I became supervisor of the
generation expansion group, still having principally the
same duties, but in that job I was responsible for the
efforts of a group that developed the generation expansion
plan. I served in that role for approximately one year and

then became manager of generation expansion planning,
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roughly one year later.

Q. And that would be in the 1987 time frame?

A. Right.

Q. And as the manager of generation expansion
planning, what were your job duties?

A. In addition to development of the generation
expansion plan, I also had the responsibility for system
studies related to fuel costs, primarily development of the
system fuel cost recovery factors. There were related
studies dealing with fuel inventory and other fuel issues
that were alsc my responsibility.

Q. And how long did you occupy the position of
manager of generation expansion planning?

A I occupied that position for roughly seven years.
The title changed in 1991 to manager of integrated resource
planning. I maintained basically the same responsibilities
at that time, but also inherited responsibility for the
analysis of demand-side management programs that were
integrated into FPL’s system plans. In that position I
remained ‘n system planning until 1994, October of 1994 --
excuse me, October of 1993. At that time I moved to FPL’s
marketing department where I was director of market planning
for approximately four months. In February of ‘94 I came
into my current position as director of regulatory affairs

coordination.
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Q. wWould you describe your current job
responsibilities in that position?

A. My current job involves the oversight and
coordination of all of Florida Power and Light’s regulatory
filings at the Florida Public Service Commission and ilso
the Federal Energy Regulatory Commission. Basically the job
is to make sure that deadlines are met, that the information
provided is complete and accurate, and that FPL’s policies
are fairly represented in all of the filings.

Q. Now, in your position as manager of generation
expansion planning, were you responsible or involved in the
determination of FPL’s most cost-effective next system
resource addition?

A. Yes, I was.

Q. And would you describe what resource addition was
planned when you took over in 19877

A. Well, I’11 start, if I may, go back to 1985 when I
first joined the Company. At that time the next resource
addition was a pulverized coal unit at the Martin site. It
was the 1985 study, the system planning study, that I think
first changed the projected unit to a combined cycle
technology in approximately the 1985 time frame. So in
1987, when I became manager of the group, the plan still
called for combined cycle technology. That was still

consistently the answer. And by 1988, we recognized that we
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would have to file for determination of need, which we did
in 1989 for that combined cycle technology.

Q. And you described the Martin site, or you
mentioned the Martin site. Would you describe that site, as
far as how big, what kind of generation is already there and
the site specifics?

A. I would have to look. 1It‘s a very large site,
most of which has been undeveloped or was undeveloped at the
time. It consisted at that time of two 800 megawatt class
units, oil and gas-fired, large boiler type units. The site
is adjacent to Lake Okeechobee. It has a2 large cooling pond
which was developed for an ultimate site capacity up to
4,000 megawatts, depending on the technology and how much
cooling is required. But at that time only 1600 megawatts
was used. There is gas at the site, natural gas
transportation, a pipeline into the site that at that time
was used by the 800 megawatt class units. The site beyond
that was largely undeveloped at that time.

Q. And you mentioned that the proposed unit addition
changed from 1985 to 1987, through 1988 when you began to
prepare to file the petition for determination of need.

Wwhat factors led to the change in choice of most appropriate
next unit addition?

A. The answer really began to change in 1985. And I

think the principal driver of that was probably technology
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changes, the availability of new advanced gas turbine
technology with higher firing temperatures and higher
efficiencies than had been available to that point. At that
point gas prices were still projected to be fairly high,
certainly much higher than we predict today. But the gas
prices in relation to coal prices, and the fact that the
technology was available to burn that gas very efficiently,
gave us an answer for the first time showing that combined
cycles were most cost-effective.

Q. And the coal alternative, was that -- you said
that was a pulverized coal facility?

A. Right. That had been the plan prior to 1985.

Q. How large a facility in terms of megawatts was the
addition?
A. B0O0 megawatt class.

Q. And as far as the combined cycle alternative that
subsequently Florida Power and Light Company determined to
be cost-effective, how large was that facility?

A. The individual units were 400 megawatt class
units. And at that time we were looking at two such units
at the site. The net rating that we foresaw at that time
would have been about 346 megawatts.

Q. And when you say net rating?

A. That’s net summer rating, which is the way FPL

looks at most of its units, how many megawatts can we get on
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peak into the system during the summer.

Q. And why summer as opposed to vinter?

A. The planning criteria at FpL == really, one of the

criteria, the 15 percent reserve pargin, ie based on sumper

peak. The primary reason for that im that most of our

loads, approximately 70 percent of our load, is in Dade,

Broward and Palm Beach Counties. The winter load there is

erratic. We have some years where there is very little

winter weather in those three counties. The summer weather,

on the other hand, is very predictable, very steady, much

more -- much higher occurrence, much higher probability of

occurrence. Therefore, we drive our planning needs

primarily to meet the summer load.

Q. And you mentioned a 400 megawatt class unit and a

net output of 346 megawatts. I {t == are those units

capable of producing more in the winter than in the summer,
or == .
A Yes. Gas turbine technology in general will give
you more megawatts during the winter.
Q. By approximately what percentage or ==
I would say.

A. Very roughly, it’s about ten percent,

Q. Now, when did FPL file
Martin County units?

{ts petition for

determination of need for the

A In 1989.

Q. And at the time, what was the projected cost --
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installed cost, for the two 400 megawatt class combined
cycle units?

A. If you’ll give me just a moment, I’ll look. The
estimate that we provided at the time for combined cycle
technology was -- and this is overnight cost -- was about
$533 per kilowatt. The total installed cost we had for the
specific project, I believe, was $676 million, and I would
have to work backward to a dollar per kilowatt figure, but
that included the transmission, on-site transmission and so
on, associated with the project.

Q. pid that include the expected escalation and AFUDC
that would be incurred during the pendency of the project?

A. Yes, that would be the entire cost.

Q. So that’s basically -- if we multiplied that $676
price times the number of kilowatts in the plant, that’s the
amount that would go into rate base?

A. Other way around. 676 million is the total for
the megawatts. That was the amount projected to go into
rate base at that time.

Q. What alternatives specifically did FPL consider
before determining that the combined cycle units were the
most appropriate choice for FPL’s next generating

alternative?

A. We had in that filing a discussion of, first of

all, the demand-side management programs that would ba
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implemented before any capacity was added to the system. So
that was the first alternative. We had approximately 10C3
megawatts of cogeneration facilities projected in the plan,
ahead of any construction. We had power purchases from
Southern Company. We had then, when you get into the supply
side options that we evaluated versus one another, we had
repowering of existing units, we had new gas turbines, the
combined cycle technology, the IGCC technology, pulverized
coal technology. If I go back one step earlier in the
planning process, actually, there were a number of
alternatives evaluated beyond that. But those were screened
out prior to the economic analysis. So actually there were
a large number of alternatives considered, but most, for one
reason or another, were screened out early in the process.
In some cases it would have been a simple economic
screening.

Q. Those alternatives that passed the preliminary
economic screening, to the extent that you know, would you
describe what has actually happened, in the intervening
seven years? For example, how much demand-side management
as FPL been able to achieve? How much cogeneration,
roughly, was signed up, and power purchases?

A. The numbers have been fairly close to what we've
projected at that time. In the cogeneration area, for

example, we had projected about a thousand megawatts, and
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that’s roughly where we are.

I1n demand-side management, it’s hard -- a little
hard to compare numbers because we have some programs where
we talk about total megawatts signed up and some where we
have incremental megawatts that were signed up. But, we
have implemented to date, I think, over B00 megawatts of
locad management, for example. And there have been, since
that time, several hundred megawatts of conservation
programs that have been implemented since the original need
filing. So those have been fairly consistent. And of
course the power purchases from Southern, the unit power
sales, we had defined those at that time. The most recent
contract we presented in the ’89 filing was a contract we
signed in 1988. 5o those megawatts have been consistent
with what we projected.

Q. Now, of the supply side options, would you discuss
each of the five that you mentioned, that is, the repowering
of other units, the addition of combustion turbines, the
1GCC plan and the pulverized ccal plan? Why was the
combined cycle alternative selected over those alternatives?

A. The combined cycle was selected because it
provided the best life cycle economics. In other words, the
combination of initial capital costs, operating costs, both
fuel and nonfuel, were superior economically to all the

other alternatives, with the exception -- and I have to
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point out -- that part of our ‘89 filing was the repowering
of the Lauderdale units. So one of the repowering options
we examined was included in our need filing and did provide
favorable economics, even versus combined cycle, new
combined cycle units.
Q. Were there other repowering options that were
under consideration at the time that have not been pursued?
A. We have consistently over the years looked at
other repowering options. The advantage to Lauderdale was
that it was a two-unit repowering, which provides better
economics. It gives you sort of an economy of scale. The
other repowerings we’ve locked at around the system are
related to single units, which don’t tend to be as economic.

Q. Were the units that were added, or projected to be
added in the need determination filing, for base load,
intermediate or peaking capacity needs?

A. Whenever I’'m asked this question, I have to back
up a little bit. You really don’t add units to meet a
specific need in my opinion. You look at the economics of
the units and how it runs versus what exists on your system,
and whatever unit gives you the best economics, you add. In
the case of combined cycle, for example, the textbook
definition of combined cycle would probably be an
intermediate range unit. On our system, because of the

existing mix of units and the fuel prices in those units,
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combined cycles tend to run like base load units. So the
Martin units were projected at that time to run at a base
load mode.

Q. Would that be a relatively high capacity factor?

A. Yes, neighboring 80 percent.

Q. Pid FPL undertake a bidding process or any other
kind of -- well, a bidding process, in its selection of how
the Martin units were to be constructed?

A. Yes. There's two bidding processes, and I don’t
want to confuse those. We did -- concurrently with the need
filing, we did a request for proposals for capacity in the
1993 to ’'96 time frame, aimed primarily at the '96 need,
which was discussed as a part of the original need filing.
Now, having decided then once the determination of need was
actually issued and the licensing was complete, yes, FPL did
go out for bids on the equipment to construct Martin 3 and
4, as well as a number of the engineering contracts and so
on.

Q. Had much of the site development costs for the
Martin site been incurred prior to these units being
constructed?

A. In the sense that the site was existing and that
it had already been laid out for an ultimate site
capacity -- for example, the cooling pond and so on == yes,

that was already existing. The pipeline had to be expanded,
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for example, for this project. So that would have been a
cost associated with this particular -- with these units.
So you really have a mix. You have some facilities that
existed. Some had to be upgraded. Specifically the
pipeline capacity and the transmission had to be upgraded
for these units.

Q. But in terms of the relative magnitude, is it fair
to say that the greater expenses or the greater amount of
expenses associated with preparing a, quote, "green field",
unqguote, site had already been expended?

A. I think that would be fair. Although it would, of
course, depend on the site. But a green field site,
obviously you would have land acquisition costs and site
development costs for just, say, bulldozing the site, that
we didn’t have.

Q. How long was the pipeline extension that was
required to supply these two combined cycle units?

A. It really wasn’t a pipeline extension, it was a
pipeline expansion. The pipaline existed to the site. Jo
it was a ratter of just adding enough capacity to provide
the gas supply for those two units. My recollection at the
time, we were talking in the neighborhood of 80 millioen
cubic feet a day for the two units, and I think the
expansion was a little larger than that, to allow for future

capacity additions.
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Q. And if you know, was the physical pipeline
enlarged, or was it just a case of adding compression to the
existing facilities? =

A. My recollection is that the pipeline was actually
enlarged. There may have been compression additions also,
including changes to the main pipeline, which I‘m not really
familiar with.

Q. Were the costs of that expansion borne by FPL, or
someone other than FPL?

A. They were borne by FPL and are included in the
cost of the project.

Q. And in order of -- approximately how much did
those -- were those costs for the pipeline expansion?

A. I don’t recall the precise number. It was
really -- the cost for those when we presented the costs
were put into a category that included transmission costs
also. So I’m not that familiar with the breakdown.

Q. In the aggregate, if you have it, was it
categorized as associated facilities or --

A. Yes.

Q. And do you recall approximately what the total for
that category was?

A. I recall a number of about $40 million, but I
don’t recall whether that included off-site transmission as

well, and that’s the only reason I hesitate. Thero's a
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$44 million figure, but in addition to the on-site work, we
had some off-site transmission that had to be upgraded to
facilitate getting the megawatts cut of the site.

Q. If my information is correct, the Commission order
memorializing the decision to grant the determination of
need is Order No. 23080 issued June 15th, 1990 in Docket No.
890974-EI. Does that square with your information?

A. Yes.

Q. Okay. Would you describe what activities FPL
undertook after the issuance of that order through to the
construction and bringing on line of the units, year by
year?

A. Okay, the order itself, of course, is only a part
of the overall licensing process. So the -- initially,
after the issuance of the need determination, the next step
was to complete the environmental licensing. And that was
necessary before any construction could actually begin. 1In
addition to that, bids were requested for the major
components and the engineering work at the site. And that
could run concurrently because that didn‘t involve a
commitment of funds. It just involved finding out how much
things would cost. Construction, I think, began in earnest
in 1991. Site licensing was complete at that point, as I
racall.

At that point =-- or I should go back and say, up
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to that point we had received turn-key bids for the units
and made the decision, based on those turn-key bids and our
own evaluation of what we could do, that we could manage the
project ourselves and probably save money over what the
turn-key bids had been submitted.

When construction began at that point, it’s simply
a matter of getting the facilities on site. The gas
turbines were installed in ‘93, as I recall. The site was
prepared, and initial foundation work and so on done in ‘91,
'92, gas turbines in in ’93. The units game on line in
February of ‘94, and I believe December of ‘94, from
memory. Or excuse me, it was January of ‘94 and April of
'94 actually. It was earlier. We got the units on line
ahead of schedule.

Q. Subsequent to the grant of the determination, or
the order granting the petition for determination of need,
and the actual construction, did FPL perform any
cost-effectiveness analyses for the Martin 3 and 4 units?

A. No. There was no event which would initiate such
a review, and I don’t want to make it sound like we didn’t
loock at the units to see if that needed to be done. The
units, of course, were projected to burn gas and run on
gas. Given that our fuel forecasts during the entire
construction period were lower, one year after the next, we

saw a continued dropping in fuel price forecast. We saw a
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continued dropping of the forecast of the total cost of the
unit. Given those circumstances, there was no need to go
back and review the cost-effectiveness. That only made a
good decision better. And unless there had been some

event -- say a dramatic increase in gas prices or a dramatic
increase in the projected cost of the units, or scme
breakthrough in another technology, there would have been no
reason to go back and do these analyses.

Q. You mentioned declining fuel price forecasts. Was
that across the spectrum of all fuels, or just for gas in
particular, or --

A. Primarily gas and oil. Coal tended to remain
fairly stable, although that did decline., But coal tends
not to be as volatile in price. The gas price changes and
0il price changes were rather dramatic over that period as
far as dropping from where they had been when we initially

-

made the decision.

Q. when you initially made the decision, was this a
close call, or was this project head and shoulders above the
alternative?

A. It was -- I guess I would have to describe it as a
fairly close call, and of course all things are relative
when you’re dealing with hundreds of millions of dollars of
revenue requirements. But it was fairly close, and for that

reason we discussed during the initial licensing possible
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conversion to coal gasification, should gas prices go the
other way from what they actually did. If gas prices had
increased, we maintained as an option converting to coal
gasification, if that would become necessary.

Q. When you say maintained as an option, was that
included in the site certification, or was that something
that you just postulated might be appropriate if fuel prices
continued -- or if gas prices continued to climb?

A. I believe -- I would actually have te check, but I
believe it was included in the site certification. We
certainly discussed it at the time of the need hearing. And
I know it was presented during environmental licensing as to
how the site might be used should we install coal
gasification.

Q. And am I correct in concluding that coal
gasification was never found to be cost-effective during the
construction or subsequent to the need determination for
this unit?

A. For these units, that’s correct. As long as there
was a gni supply, given the forecast of prices that we used
during those years, there was never any indication that that
would be cost-effective.

Q. And was that a close call in terms of, as you say,
hundreds of millions of dollars of revenue requirements

Gr -
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A. Well, as time went on it became less and less of a
close call because of the drop in the fuel price forzcast
and the good performance as far as the capital cost on the
combined cycles. As those -- as the units became cheaper
and fuel was projected to become cheaper, the spread between
technologies became greater.

Q. How did the installed cost after the units were
completed compare to the 1989 time frame projections?

A. The number we originally estimated, as I
mentioned, was 676 million. The current dollars closed ouf
on the project total roughly 511 million. And there are
some -- still some open accounts for, you know, cleaning up
the site and so on, but it’s small dollars. So I would say
that’s pretty close to a final number right now.

Q. Now, did that change occur as a -- what caused
those changes?

A. I would like to say, for the record, it was just
good management, but I‘m sure there werc a number of
reasons. Management was certainly part of it. We changed
from a traditional approach, which we had used in the past
where a lot of design changes were made as the unit was in
progress and so on. We basically decided up front we would
keep our hands off the unit and not make design changes in
the middle, which tend to be very expensive. So a lot of

things were done in the project management in an attempt to
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cut down the cost of the units. And I would have to say
that was probably the largest reason. I don’t think that
the hardware accounted for the largest portion, although
that -- I think we probably got some favorable costs, even
in the hardware. But I think most of it just comes down to
the project management.

Q. Is that $511 million figure, that’s for both 400
megawatt class combined cycle units?

A. That’s right.

Q. So that would represent an installed cost of
approximately $625 a kW?

A. wWell, the other thing that happened, which we
haven’t talked so much about, is that the units -- in 1989
when we were looking to build these units, it was a new
technology. It was what we now know as the GE-7F gas
turbine technology. That, at the time, had not been
installed anywhere, and it was a little bit uncertain as to
what the final performance characteristics would be. We
projected in the need filing 185 megawatts for each unit,
again a summer net rating in 1989. The ratings we have on
the units right now, summer net, are 430 megawatts apiece.
So it turned out, in addition teo the favorable costs, the
units have provided more power than we originally forecast.

Q. So then that would make the price something less

than 5600 per kW installed?
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A. Right.

Q. For your deposition, you were asked to bring
certain documents with you reflecting cost-effectiveness
evaluations and actual costs of the unit.

A. Right.

Q. Do you have those documents with you?

A. Yes. For the cost-effectiveness I brought our
original need filing documents, because that was the last
time a detailed analysis was actually done for the unit.
Then I also have the documents related to the cost.

Q. I would like to ask that they be marked as
Deposition Exhibits 1 and 2, the first being the Need
Determination, and the second, Cost-effectiveness on the
Installed Cost.

(Exhibit Nos. 1 and 2 marked for identification.)
BY MR. ELIAS:

Q. I notice that on this chart Unit 3 is
approximately 50 to $60 million more expensive at
253 million versus Unit 4 at 195 million. Why is that?

A. In general the first -- there are costs that get
associated with the first unit that are not, say, alloccated
equally to the second unit later on. When you lay the
foundation, the initial labor work, the setup of the site
and so on, a lot of that cost gets attributed to the first

unit. It’s not quite this straightforward, but when the
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second unit comes in, it’s sort of a drop-in to the site.
Most of the work to set up has been done. So you would
see -- at most two-unit sites you would see the costs
allocated that way.

Q. Were they built at the same time?

A. There was a staggered construction schedule. They
can’t really be built at the same time because you can’t
have, for instance, four gas turbines all delivered to the
site at the same time. So there’s a slight staggering of
the schedules, so that Unit 3 goes in ahead of Unit 4.

Q. These particular units, would you describe how
they’re configured?

A. Each unit is a, roughly, 400 megawatt class
combined cycle consisting of two gas turbines. In this case
they’re General Electric Frame 7F gas turbines. I'm trying
to remember the configuration, whether it involves two heat
recovery steam generators or cne. The initial design called
for one, but I think the final design called for two. I
would have to go back and look at that. As far as from a
planning perspective, it didn’t make any difference in the
performance nf the unit, but anyway, there is heat recovery
steam generator capacity following the gas turbine. Then
followed by one electric generator, which produces -- steam
driven generator which produces additional megawatts, to get

to the total of 400 and some megawatts.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Q. So are there two heat --

A. There are two gas turbines, one steam turbine, one
electric steam turbine. And the only question is, do you
use two heat recovery steam generators in between to make
the steam, or one? And I can’t remember where we ended up.

Q. But two turbines at the end, one for each unit?

A. Two -=- yes, there are a total of four gas
turbines, two steam turbines for the two units that are on
the site.

Q. You had mentioned that the Martin site was a
fairly large facility. 1In terms of approximate acres, do.
you have that information?

A. I think if you give me just a minute, I think I
can find that. I hope. Okay, Martin site is listed in the
‘96 site plan as 11,179 acres.

Q. And you had said previously that that was
depending on fuel type and storage regquirements capable --
and cooling requirements capable of supporting 4,000
megawatts?

A. That was the original plan, that'’s correct.

Q. Since the units went into service, has FPL
evaluated the possibility of adding gasification to those
units or in its next unit additions at that site?

A. As far as converting those units to gasification,

no, because the fuel price forecast doesn’t justify it. And
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we have not seen, at this point, a similar decline in the
cost of IGCC units, as we have in the combined cycle. As
far as beyond that capability, since those units have been
put in service, we have evaluated IGCC technology. What we
have seen, probably primarily due to the competitive
marketplace, is that pulverized coal units seem to be coming
down in price quite a bit from what we had originally
estimated. So our next addition might possibly be a
pulverized coal unit. I think that’s more likely now than
the IGCC technology at the moment, but there’s nothing that
suggests that IGCC technology wouldn’t share similar cost
reductions through some experience with the technology. But
the site -- it’s very possible that we could add it at the
site. Right now our next additions, though, are gas fired,
beyond Martin 3 and 4. They’re planned to be gas fired.

Q. And would you describe the next planned unit
additions?

A. The next planned unit additions, which we listed
in the site plan, is in the year 2004, which we have
referred to as Martin Units 5 and 6. They would be combined
cycle technology, similar to but really next generation to
what is there now. There is another generation of turbines
coming forth now, even beyond the 7F technology, and that’s
what we’re currently looking at.

Q. G series?
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A. I think they call it the G series. I’m never
gsure. It’s kind of like the chip names, with the Pentium
and all the other things. I think it’s a G series.

Q. And in terms of the size of those units, how do
they compare?

A. They’re larger. They tend to be rated upwards of
200 megawatts apiece, and they’re more efficient than the
7Fs, obviously, which is the aim of the designers, is to
make them more efficient.

Q. After the Commission approved the need for the
Martin 3 and 4 units, what other resource additions did FPL
pursue?

A. Well, each year -- I’ll describe, if I may, a
little bit of the process. Each year we reevaluate the need
for capacity. And that would include looking at the need
for the units themselves, Martin 3 and 4. Beyond Martin 3
and 4, we had originally proposed in our ‘89 need filing an
16cC, and at that time, concurrent with the need filing, we
had issued a request for proposals for capacity.

" out of that request for proposal process, we
acquired the Scherer 4 unit from Georgla Power and
subsequently submitted that purchase to the Commission for
approval. That took care of the ‘96 need, or was aimed at a
1996 need. Subsequent to that, we, through what 1’11 call a

limited RFP process, contracted with parties to provide a
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unit that was referred to as the Cypress Energy Project,
roughly 800 megawatts of capacity in 1998. That project was
submitted to the Commission and the need determination was
denied in that particular case.

Q. Let’s go back to the Scherer unit addition, and
would you describe in some greater detail how that
transaction came about? How did FPL learn of the
availability of this unit?

A. The process, the RFP process, received a large
number of bids from a large number of sources, one of which
was Southern Company and Georgia Power’s Scherer unit in a
unit power sale configuration.

Q. what does a unit power sale configuration mean?

A. It‘s basically a lease, where we would have the
rights to the power output of the unit for a specific number
of years, in this case roughly 20 to 10 years, depending on
the term we would sign up for. But it is just like that,
it’s like leasing a car. While we pay the costs associated
with the unit during that term and receive the power from
it, when the lease is over the unit returns to ownership of
the party that was doing the leasing.

We identified that Scherer UPS configuration as
the most cost-effective of the bids that had been submitted
as part of our RFP process. It was through our discussions

with Southern about that proposal that we became aware of
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the potential for purchasing the unit. And given that that
was already the best alternative, the UPS configuration, we
decided that there were some additional advantages to
purchasing, and we pursued that, and ultimately that’s what
wve did with the unit, was purchase it. As part of that
unit, we not only took ownership of part of the unit, as did
JEA, in the course of time, also took a part of the unit.

We received some emission allowances as part of the purchase
and facilitated settlement of the transmission allocation
interface -- interface allocation at the state border as
part of that deal.

Q. Allocation between?

A. JEA, Florida Power and Light, Florida <ower
Corporation and Tallahassee.

Q. What was the issue there?

A. There was an identified interface limit of -- at
that time I believe it was 3200 megawatts == that could be
imported into the state, and the question was who owned how
much of that 3200 megawatts. It was an issue that had moved
towards resolution prior to the deal, but there was some
discussion between FPL and JEA where we have joint ownership
of transmission facilities as to how many megawatts each had
rights to. And as part of this overall Scherer agreement,

ve were able to reach agreement also on that.

Q. And would you describe the Scherer unit, what it
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is and how big and --

A. The Scherer unit is about an 850 megawatt coal
unit, located in Georgia. It’s part of a four-unit site in
Georgia, all coal units. I guess the technology is
unscrubbed coal, primarily from eastern sources at that time
is what it burned.

Q. And why wasn’t Georgia Power utilizing that unit
or didn‘t plan to utilize the unit?

A. As I recall =-- this really goes back to the early
eighties, which is before I was in planning. But as I
recall, there are certainly certain units within the
Southern Company system -- Georgia has Scherer, Alabama has
the Miller units and so on -- that were not allowed rate
base recovery by their respective commissions. Georgia
Power, Alabama Power, the other operating companies of
Southern that were basically stuck with this capacity,
looked to market those, and we began taking capacity in the
early eighties from those units under a unit power sale
agreement. So basically it was uncovered capacity that was
sold already to FPL on a lease basis, this UPS agreement.
With the termination of those leases from those early
contracts, the unit became available for sale or subsequent
lease deal.

Q. pid FPL purchase all of the 850 megawatts of

Scherer Unit 47
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A. No. FPL purchased, at that time, based on the
rating of the unit, we purchased 646 megawatts and JEA
purchased 200. Our purchase was done in stages. It was not
all transferred at the same time. There were roughly three
closings, as I recall, to get to the ultimate capacity by
1995 of 646 megawatts for FPL.

Q. And at the time FPL petitioned the Commission to
approve this purchase and include the costs in rate base,
had a final purchase price been agreed to?

A. We did not have a signed contract, but it was felt
that the price, the letter of intent and other documents
that were submitted to the Commission were sufficient to
make a judgment that the deal was -- and the price was
certain.

Q. And as compared to the numbers that appear in
order No. 24165, which is the order granting Florida Power
and Light Company’s petition to include the Scherer Unit No.
4 purchase in rate base, including acquisition adjustment,
how did the eventual final numbers compare?

A. Well, I think the cost, the final numbers, are
pretty much exact as to what we had submitted in that the
unit was constructed already, the costs were known. This
did not involve any new construction or any new facilities.
So the costs we were working with were the actual book costs

of the unit.
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Q. So then the purchase price of $615 million,
approximately, is what was eventually paid? And I'm looking
at Page 2 of the order.

A. I believe that'’s correct, yes.

Q. So that is something less than $1,000 a kilowatt,
approximately 9007

A. $952 a kilowatt.

Q. I just want to clarify something. You had
mentioned that FPL was purchasing unit power sales from this
facility before finalizing this agreement?

A. That’s correct, as part of an overall agreement
with Southern Company that provided roughly 2,000 megawatts
of UPS capacity to FPL. The Scherer 4 unit was included, as
were a number of others, in providing that power. The
fraction of the unit that was included in the 2,000 varied
from year to year.

Q. And you also mentioned that at the time you
thought that the unit’s output =-- your share of the unit’s
output would be 646 megawatts. Has that changed over time?

A. It changes only very slightly. Each year Southern
evaluates its units and puts a rating on the units, and we
own really a percentage of the unit. So it may go up by one
or two megawatts, but it’s on that order of magnitude as far

as changes.

Q. How do the costs of transporting coal ar-" burning
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it in Florida compare to the costs of generating electricity
in Georgia and transmitting it over the transmission grid?

A. There are so many variables in that question I’'m
not sure I can give you an answer. For example, Scherer
right now is burning more western coal, the Powder River
Basin type coal, which is very, very inexpensive. And even
with the transportation it’s much lower cost than what had
been burned there, which was eastern coal. When you do
that, it’s cheaper to burn it in Georgia and transmit it
here, assuming that you can’t do that in Florida. Now it’s
entirely possible that you could have a facility in Florida
that could do the same thing. And it’s difficult to say
whether the transportation costs would offset the
transmission costs. I really don‘t know. That would have
to be looked at on a case-by-case basis.

Q. What are some of the variables that would impact
that decision?

A. You would have to have a very similar facility,
with similar heat rates, similar performance characteristics
and so on, to make that kind of judgment. And I don’t think
we have anything in Florida that‘s quite comparable to the
Scherer unit. Assuming that facility existed in Florida,
you could do a nice one-on-one comparison between shipping
the coal there versus shipping the coal to the facility in

Florida and take the transportation differential and
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evaluate that versus the losses involved in transmission.
But beyond that, we don’t have that situation, and therefore
it’s very hard to judge.

Q. You mentioned that after the Scherer purchase, FPL
sought to enter into an agreement with == I believe you said
it was Cypress Energy Partners?

A. Right.

Q. And would you describe that transaction?

A. That was for roughly 800 megawatts of capacity,
for two 400 megawatt class coal units that would have been
constructed near Lake Okeechobee and then the entire output
of that facility would have been provided to FPL under a
firm contract. And I believe it was a 30-year contract.

And also one thing I should correct, I misspoke before when
I said the need determination was turned down. The
Commission found that we had a need for capacity, but that
the Cypress project was not the most cost-effective
alternative avallable.

Q. What type technology was the Cypress project to

utilize?

A. They were to be pulverized cocal units very similar
to what Orlando has in its Stanton units, very similar type

units.

Q. And did the Commission determine that a particular

type of technology was more cost-effective or =--
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A. In the order, I believe it addresses combined
cycle units that were offered up by intervenors during the
course of the hearing. And there is a comparison between
those combined cycle units running on natural gas with the
pulverized coal units that were offered by Cypress. And the
contention was at that time that those combined cycle units
could be operated more cheaply and provide better economics
than the Cypress units.

Q. And you don’t share that perspective?

A. In hindsight, I can say that was probably a good
decision. At the time I felt like the numbers that were
offered by the intervenors were more than a little loose.
There was no real offering of any kind of fuel arrangements
at all. There was simply an assertion that the price would
be X. And we felt, and I still feel, that that is not
sufficient to really do long term economics; that simply
because somebody says you can get gas at a certain price
that that’s good enough for analysis.

Q. Did FPL ever construct a generating alternative to
meet the need that was identified in the Cypress matter?

A. No. Subsequent to that hearing, a number of
things happened, some of which we discussed at the hearing
and some occurred later. One that we discussed at the
hearing was the fact that Seminole Electric, after we had

filed that petition, notified FPL that they would -- had
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intended to discontinue approximately 400 megawatts of load
that we were serving, as of 1999. That, of course,
decreased the need we were aiming to serve with the unit.
At that time, during the hearing, we discussed it and stated
that it was not a foregone conclusion at that time. We were
still in negotiations with Seminole. Of course subsequent
to that hearing they actually did terminate the service for
1999, So that dropped our load requirements by roughly 400
megawatts. Actually less than that, equivalently, when you
look at reliability impact, but it did have an impact of
decreasing the need.

In addition to that, a number of things happened.
We have been able to, through our overhaul process, increase
the size of many of our units.

Q. Would you explain that?

A. what is happening at many of the turblnes, as they
are overhauled, in the course of normal maintenance, we have
found that through replacing the blades in some of the
turbines, for example, we can incrementally receive up to,
say, ten megawatts from a given unit. It’s generally small
increments, but since most of our units are very similar,
we’ve been able to get probably 100 or more megawatts out of
those types of enhancements.

The other thing wa looked at doing subsequent to

Cypress was using the peaking capability of our boiler-fired
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units. Basically that’s a capability that was always there
in the unit. There is a continuous rating of a unit, which
is what we normally had used for planning to that time.
Then there are peaking ratings, which basically means you
push them a little harder, get a few extra megawatts. And
there are anywhere from 400 to a thousand megawatts of
capability there, depending on how hard you want to push the
units. Again, through the course of normal overhauls, we
began to feel that we could use the peaking capability on a
reqular basis and rely on it, and that it would not lead to
any degradation in the performance of the units in the long
term. So we began to count on that capacity, in the
neighborhood of 3- to 400 megawatts.

Beyond those changes, there, of course, were
changes to our DSM plans, accelerating some of our
demand-side management and so on. And the sum total of all
these changes is that we were able to deal with the load
forecast in 1998 without the need for any new generating
units.

Q. Were there any other significant changes to the
market for power generaticn as a whole during this time
frame?

A. The most significant change, which is still
ongoing, is the amount of competition in the generation

market. Part of that was certainly fostered by FPL’s, and
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others’, issuance of request for proposals in the late
eighties, early nineties. That brought a lot of competitors
to Florida, people interested in building generation. The
net effect of competition has been to drive the prices

down. In our own estimating, and certainly in the prices
that we see bid to us, the prices have lowered over time.

Q. And has that been more or less constant, or can
you pick particular points where particular events cause the
prices to become lower?

A. I really think it‘’s been ongoing. Certainly the
beginning of competition in Florida by issuing RFPs, I guess
you could say it sends sort of a wake-up call when you see
the prices that you are quoted for firm capacity and then
evaluate those bids and determine they are in fact feasible,
it makes you take a look at your own process and your own
costs. And what I have seen since that time is really an
ongoing effort on our part -- and I‘m sure it’s taking place
in other areas too -- to drive the cost down of new
construction, find ways to do it a little bit cheaper and a
little bit better. So each year we’ve seen a decline in
cost estimates for new units that we would build, even
beyond what the market is doing.

Q. Does FPL actively monitor the costs of various
types of generation on an ongoing basis, construction?

A. Yes.
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Q. And what types of generation do you monitor?

A. The main types of construction going on right now
are basically gas-fired. So I would say the large majority
of monitoring deals with combined cycle technology, gas
turbine technology. I don‘t think there are too many even
pulverized coal units being built at the moment. But as
units are built, even if it’s, for instance, fluidized bed,
which some of the independent power producers are building,
or all the gas technologies, we’re certainly actively
monitoring those and trying to find ways, in locking at
those, to lower our costs when we manage a project.

Q. Why aren’t coal units being built the way combined
cycle units are?

A. For the most part it’s just been the decline --
two reasons that we talked about earlier, that u; found, the
improvement in efficiency of gas-fired units and the
lowering of gas price forecast. There’s, I think, an
increased comfort level with natural gas as a fuel which
didn’t exist in a large part of the eighties because of the
volatility of the fuel price market. But now the gas prices
have dropped. There’s increasing confidence that they will
stay low, and I think a lot of people are looking at that,
at least in the near term, to construct units.

Q. How have the changes that you’ve seen generally to

the price of -- or projected price for natural gas, affected
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FPL’s fuel price forecasting?

A. I guess not being a forecaster, it‘s probably
easier for me to say, but it seems the forecasts alwvays
respond to whatever is happening at a particular point in
time. From 1990 through 1996, every year we saw a drop in
the fuel price forecast for gas from the previous year. And
oil, of course, would be the same. And gas is probably the
most important fuel to us here as far as adding new
construction.

Q. Is the same trend evident for coal?

A. I really haven’t looked at cocal that much, but
even if it had followed for coal, the drop wouldn’t be as
dramatic, because coal prices tend to not be as volatile.
So the drop over time that would have occurred probably
would not be the same order of magnitude that we’ve seen on
gas.

Q. Have you as a generation planner evaluated the
viability of a fuel called petroleum coke in substitution
for coal applications?

A. It’s being looked at now at FPL. So I haven’t
seen it in the planning process yet to -- as far as a
large-scale use, but it’s certainly being evaluated for
specific applications.

Q. And is that existing? I don’t want you to give

something away here, but is that for existing applications
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or existing facilities, or potentially new facilities, or
both?

A. Primarily new facilities. FPL doesn’t have a lot
of existing coal-fired capacity on its system, so it’s been
primarily new facilities.

Q. Other than the Indiantown cogeneration facility
and the Scherer Unit 4, are there other ccal-fired units on
FFPL’s system?

A. St., Johns. We’re partial owners of the St. Johns
River Power Park units.

Q. Mr. Waters, you were also asked to bring with you
some documents reflecting Florida Power and Light’s fuel
price forecasts. Have you brought those with you?

A Yes.

Q. I would ask that they be marked as the next
exhibit.

(Exhibit No. 3 marked for identification.)

BY MR. ELIAS:

Q. And I notice you’ve got a cover sheaet here titled
Comparison of Natural Gas Price Forecast.

A, Yes.

Q. And just in looking at it very quickly, that
appears to represent in chart form what we have spoken of in

terms of the prices for natural gas.

A Right. It basically takes the average delivered
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price of gas to FPL’s system in a given year’s forecast and
graphs that number. That’s what that represents.

Q. Besides the Martin Units, the 3 and 4, wh2t other
natural gas-fired units doces FPL have on its system?

A. There are a large number of units capable of
burning natural gas on FPL’s system. In fact, most of FPL's
units, with the exception of those on the west coast, can
utilize gas. The ones that predominantly use the gas, in
addition to Martin 3 and 4, would be the repowered units at
Lauderdale, which are really combined cycle units. It’s
just that they started with existing units rather than being
built from scratch. FPL’s Cutler unit runs primarily on
gas, and FPL’s Putnam combined cycle unit runs primarily on
gas.

In addition to those units, the Turkey Point
Fossil units, the Port Everglades units, the Martin Units,
the boiler-fired units at Martin, each of those units is
capable of using gas to the extent that it’s available and
economic to do so, all the way up to Sanford, really all the
way up the east coast. We have the capability of switching
between oil and gas in most of our boiler-fired units.

Q. How long has FPL been burning natural gas in any
of these units? When was the first natural gas on FPL’s
system, if you know?

A. I really don’t know. I mean it goes back to
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certainly the eighties when I came on board. We were
looking at converting units to gas to take advantage of the
economics.

Q. When did FPL first acquire natural gas
transmission capacity from Florida Gas Transmission?

A. My recollection is that our first agreement for
major volumes of gas was around 1987. And then in 1990,
when the Federal Energy Regulatory Commission basically
changed the structure of the gas industry, we recontracted
and renominated for significant volumes at that time and
began to take gas on a firm basis. I think prior to that
time, most of the gas was probably received on an
interruptible basis.

Q. What kind of capacity arrangements for gas
transmission did FPL make with Florida gas transmisslon for
Martin Units 3 and 47

A. We didn’t really make specific arrangements for
Martin 3 and 4. Our gas usage tends to be a system gas
usage. So our capacity that we’ve arranged through Florida
gas transmission looked at the total volume of gas we would
use across the system. Of that total volume, the Martin
Units miyht be expected to use something like 80 million
cubic feet per day, but the total volumes that we’‘re getting
vary seasonally between -- at that time varied seasonally

between 280 million cubic feet and 430 million cubic feet.
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But that was used system wide. And we’ve entered into
subsequent contracts even beyond that since.

Q. And are those firm?

A. Firm transportation. The supply today is
roughly == I would say 60 to 70 percent firm. It’s more
than enough to run the units that require gas, with
additional gas being available for other units, primarily on
an interruptible basis, but since they can burn oil, there’s
no reliability impact. It’s simply a matter of economics.

Q. Does FPL ever release -- let me back up. You
mentioned that contracting for gas has changed over the last
ten to 15 years. Are you aware of the ruling of the Federal

Energy Regulatory Commission that’s come to be kncwn as FERC

Order 6367

A. Yes.

Q. Would you describe what you know that to be?

A It basically -- I guess the reason I‘m aware of it
is because it’s so often related to what’s going in the
electric industry and FERC Order 888, which doesn’t go quite
that far, but basically it restructures the industry, the
gas industry, separating the transportation supplier from
the end seller. And prior to that time, gas had been bought
in sort of a bundled configuration.

Q. And would you describe how that market now works?

A. The market now allows for FPL, for example, or any
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user, to go contract for transportation, gas transportation,
and then separately contract for sources of supply. We can
go directly to the supplier and make our own deal for gas
supply. And one of the other things is it also allows, to a
certain degree, some -- I believe some buying and reselling
of capacity on the pipeline.

Q. Has FPL engaged in the selling or buying and the
reselling and buying of capacity on the pipeline?

A. I believe that we have. It’s in very small
guantities, It represents a very small fraction of our
overall capability. And it‘s only when it’s economic, when
we have gas supply available to us and it’s more economic to
gell it, more economic to sell it than it is to burn it on
our system, which would be a very limited circumstance.

Most of the time we’re going to burn th~ gas that’s
available to us.

Q. Have there ever been circumstances, if you're
aware, where -- has FPL ever released capacity,

transportation capacity, that it had previously contracted

for?

A. I'm not aware of any specific circumstance where
we have done that. It’s possible, but I‘m not aware of any.
Q. could I have the last question read back please?
(Record read.)

BY MR. ELIAS:
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-

Q. By releasing capacity into the secondary market,
would FPL be able to recoup some of the costs of firm
transportation previously committed to?

A. I would think that would be the only circumstance
where we would actually do that.

Q. Now, your area, at the time that you were the
manager of integrated resource planning, how was the
responsibility for fuel price forecasting handled? Was that
within your group or was that an input to your effouts?

A It was not handled within our group. It was done
within a group associated with our power generation business
unit, which is the power plant group. They’re also
responsible for acquiring the fuel. So that’s where the
forecasts were done. In recent years, the original forecast
has come from DRI. It’s then modified by our peocple to
reflect transportation costs into Florida and so on, but it
starts with a DRI forecast.

Q. And who, specifically, within the organization is
responsible for developing the fuel price forecast for ‘91
through ‘95?7

A. The area of responsibility would have fallen under
Mr. Rene Silve, I think, for probably that entire period.

Q. And with respect to the combined cycle units,
Martin 3 and 4 that we previously discussed, how did the

fuels department interact with the generation expansion
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planners in determining that that was the most appropriate
unit choice?

A. In FPL's planning process, there are a number of
departments involved, one of which is the fuels department.
The way they interact is at the beginning of each planning
cycle, taking place in the first quarter of the year, the
planning department would request of them a long-term
forecast to be used for planning purposes. And of course
over the course of time they’re familiar with what this
request means and what it is we’re looking for. But they
would develop that forecast, and that would be used as an
input to the planning process, very much like the load
forecast and a number of other forecasts that are derived
for planning.

Q. Other than natural gas, are the Martin combined
cycle units capable of burning any other fuels?

A, Yes. They, as a backup fuel, have the capability
of burning distillate fuel oil.

Q. And how is distillate fuel oil delivered to the
units? 1Is it --

A. I believe it’s trucked in. There was a discussion
of having pipeline capability into that site, but I believe
it’s trucked in. And we would anticipate very, very few
hours a year that this would actually be necessary.

Q. Would you agree that over the last five years,
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that coal and natural gas have maintained an approximately
constant differential during that time period?

A. Looked at on an annual basis, I would say that‘s
probably true. There’s been quite a bit of volatility,
especially lately in the gas market, but over the long term,
in looking at an annual number, I would say that’s probably
about right.

Q. This is probably beyond what you have ready
knowledge of, but do you keep abreast of FPL’s fuel
inventory positions at its various plants?

A. No, I don‘t.

Q. Do you know what the target coal inventory levels
would be at a particular point?

A Not from memory, no.

MR. ELIAS: Those are all the guestions we have.

It would be our .Intent to get copies made of the

previously identified deposition exhibits and include

them with the deposition as well.

MR. HOWE: I‘ve got a few qguestions. Does
anybody want to break for lunch or continue?

MR. CHILDS: I would like a brief break. I don'’t
know how many ==

THE WITNESS: Brief is fine.

MR. CHILDS: I don’t know how many more questions

there are or how much time.
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MR. HOWE: I assume I would take about an hour.
MR. CHILDS: Three questions, huh?

MR. HOWE: With short answers about an hour.
MR. LONG: I have about an hour, hour and a

half.

THE WITNESS: I would just as soon take a brief

break and come back, since I have a 3:20 flight. I

would like to try and make it.

(Brief recese)
EXAMINATION
BY MR. HOWE:

Q. Hello, Mr. Waters.

A. Good afternoon.

Q. I would like to follow up with a couple g+2stions
I jotted down while Mr. Elias was asking you questions. One
is, I understood you to state that Martin Units 3 and 4 use
GE-7F technology for those combustion turbines; is that
correct?

A. That’s correct.

Q. And am I correct that you have -- at each of the
units, Martin 3 and Martin 4, individual units are comprised
of two GE-7F combustion turbines and either one or two heat
recovery steam generators, but one steam turbine; is that
correct?

A. That’s correct.
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Q. Can you tell me what the rating of megawatts is of
the GE-7F combustion turbines, each of them?

A. I can give you a ball park figure. I think
they’re in the neighborhood of 150, 160 megawatts, each.

Q. And the difference then in the capacity of the
combined cycle would be made up by the heat recovery stean
generator; is that correct?

A. By the steam turbine and the electrical generator
at the tail end, yes.

Q. I notice also you stated, I believe in answer to a
question, that there you believed that -- when you were
asked the question about adding coal gasification to the
Martin Units, I believe you stated that you had not
considered it because of the forecast in fuel prices; is
that correct?

A. The change over time and the forecasted fuel
prices, that’s correct. With gas prices dropping, if it’'s
not economical to do coal gasification at the price we
originally assumed, as gas prices get lower, it obviously
wouldn’t be any more cost-effective.

Q. Do you know what kind of a differential on a
dollar or cents per million Btu basis you were originally
projecting between natural gas and coal at the time of the

Martin 3 and 4 need determination?

A. That’s all contained in the documents that I don’t
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have copies of, but --

Q. That’s all right. 1I‘11 check the documents when
we get coples, unless you can find it quickly.

A. Let’s see if I can find it very quickly here. The
differential -- okay, gas price, 1’11 say for 1996 the
differential was roughly $3. And then of course there are
different escalation rates that point forward, so that would
grow over time.

Q. The differential would grow over time?

A. Yes. In nominal terms, that’s right, nominal
dollars.

Q. Do you know what the current differential is?

A. Depending on the fuel source, the differential is
probably around a dollar or less. And there’s a timing
element there. I mentioned that gas prices have been very
volatile lately, so the differential could have been as high
as $1.50, $1.50 a million Btu. 1It's probably less than that
right now. Gas prices are dropping a little bit.

Q. You had also stated, I believe, that it looked
like combined cycles were experiencing lower cost, but not

IGCCs; is that correct?

A. Right. I mean that’s based on actual experience
in quotes from the vendors. It’s possible that IGCC costs
will come down somewhat, because obviously a combined cycle

is part of that technology. But since there aren’t very
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many IGCCs being built, it’s hard it tell whether that’s
trending through or not.

Q. You had also sald something about FPL had round
that on its system it was able to increase the capacity of
its existing turbines. Were you speaking there of
combustion turbines, steam turbines? Could you define the
type?

A. The combustion turbines. And FPL really didn’t
take any action to do that. It’s just by the time they’re
built, delivered, put on site and tested, we’re getting more
megawatts than we had originally assumed in our first
planning studies.

Q. What type of a progression in terms of heat rate
and efficiency in general is being experienced in the
marketplace with a given class of combustion turbines, for
examples GE-7Fs?

A. The GE-7Fs in a combined cycle configuration, and
the actual heat rate at Martin, is roughly 7200 Btus per
kilowatt hour. That -- if you look at older technologies --
for example we have the Putnam units on our system, which
are an older generation of combined cycles -- would probably
be between 8500 and 9,000 heat rate. So over time we’re
seeing the new technologies are improving the overall heat
rate of the combined cycle technology.

Q. Your Martin Units came on line in 1994; is that
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correct?

A. That’s correct.

Q. What type of a heat rate do you expect you would
have gotten if you had brought the units on line in 19967
What happened in that two-year period, for example, between
1994 and 1996, in terms of the efficiency of a combined
cycle using a GE-7F combustion turbine?

A. I would expect very similar results. There
shouldn’t be that much of a change as long as you’re saying
staying within the same family, the same generation of
technology. There are slight improvements made. 52 it
might be a hair better, but I don‘t think we would be
talking a significant difference.

Q. I believe you also state, in answer to some
questions about the use of natural gas on Florida Power and
Light’s system, you use the phrase "except on the west
coast," referring to the various generating units. What did
you mean by that?

A. FPL has generating units at its Manatee site in
Fort Myers which are on the west coast. And there is no gas
pipeline which reaches those sites, so they burn only oil.
We don‘t have gas capability there. We do have a gas
pipeline running down the east coast, which feeds all the
units on that side of the state. And that’s why on the one

side you’ll see gas usage, the other side you won’t.
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Q. Do you copies how far the gas pipeline on the west
coast goes? For example, are you perhaps aware that the
Hardee Power Station is fired by natural gas?

A. Yes.

Q. How far is that from the Port Manatee site?

A. I don’t really copies the distance. I would be
guessing. It’s a fair distance. But even beyond the
distance is the fact that we’d have to convert the
technology to burn gas if we decided to do that.

Q. Has Florida Power and Light ever had an IGCC as an
avoided unit?

A. Yes. In establishing our ‘97 standard offer, for
qualifying facilities, that was the avoided unit. We had --
in our Scherer proceeding, the unit to which wve compared all
the RFP responses was an IGCC unit. So in that sense it was
the avoided unit in that case also.

Q. Why was an IGCC unit the one that you made the
comparisons with in the RFP process?

A. At that time, when those planning studies were
initiated to establish those units, we had only enough gas
contracted, firm transportation, to basically feed the
Martin 3 and 4 units, the Lauderdale units, and leave sone
gas for the remaining units on our system that required
gas. This wasn’t so much a pricing issue as a supply issue

in that once the gas volume is used up by those units, the

e
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next unit in line -- when you make the comparison between
the combined cycle, for example, and the IGCC, there is no
gas to really run the comblned cycle on. So the next unit
becomes a coal unit. Then the question is, is it an IGCC or
pulverized coal? And our economics at that time, looking at
800 megawatt class units, we felt like that was pretty much
break even, with the IGCC having an advantage in the
environmental areas that would tend to favor that as the
next unit. And that’s how that got in after the combined
cycle.

Subsequent to that we did acquire more gas. So in
later studies, you would see the Martin’s 5 and 6, is what
they’ve been designated, running on natural gas in our
plants, because there’s now a volume of gas to feed those
units.

Q. what changed, in Florida Power and Light’s
estimation, between the time they were considering the
avoided unit in an IGCC configuration and your current plans
to build natural gas-fired combined cycles? What happened
in the gas supply market?

A. We looked at the Phase 3 pipeline expansion for
FGT. And in looking at that, we tried to decide, do we want
to take a part of that expansion and acquire firm
transportation when the pipeline is expanded? We look at

that on a system basis. In other words, we don’t look at it
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to feed specific units necessarily, but we look at iU as
what would happen if we took that volume and then did not
build any additional units to take the gas? Is it economic
under those circumstances? If it is economic, then we would
go and look at what happens now if I do build units to burn
the gas? Is that economic compared to the plan that I had
before?

If there are savings provided under those
scenarios, then we go ahead and contract for the gas, which
in this case we did, is acquired another 200 million cubic
feet a day for the gas, which I coples you may not be
familiar with the volumes, but it’s certainly more than
enough to run two additional combined cycles. So that just
bears out that the logic for acquiring the gas is not just
to feed new units; it’s basically to feed the system and
burn it on the system, because, at least in the near term,
projections are that gas will be cheaper than oil. That
being the case, if you have units that can burn gas and oil,
you’d rather burn gas, certainly in the near term. And that
provides the economics.

Q. At the time Florida Power and Light decided to
construct Martin Units 3 and 4 as combined cycle, did I
understand you to state in answer to Mr. Elias’s questions,
that one of the generation alternatives that was considered

and was rejected was Martin Units 3 and 4 in an ICCC
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configuration?

A. It was evaluated. To say rejected, it simply
wasn’t the most economic choice. We did evaluate it versus
running Martin‘’s 3 and 4 on natural gas.

Q. Can you tell me what the magnitude of the
difference was on a cumulative present worth revenue
requirements basis?

A. If I can have Exhibit 1 back. I think it’s
Exhibit 1. I can take a quick look. (Pause)

Roughly, reading from the graph, I would say it’s
very roughly $100 million, in 1989 dollars, net present
value.

Q. Were you aware at that time of the Department of
Energy’s clean coal technology program?

A. ves. In fact in Phase 2 of that program we had
submitted a project proposal that was basically to construct
an IGCC at Martin, which the DOE did not choose to fund at
that time. It was Phase II of the DOE solicitations.

Q. What were the specifics of that proposal, and can
you tell me why DOE chose not to fund it?

A. I can only guess at why DOE chose not to fund it,
but my guess would be that we asked for too much money. The
specifics of the project were to build an 800 megawatt class
IGCC at the Martin site based on the Shell technology.

pasically the project would be the first large scale
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demonstrations of the Shell techrniology, and that’s why we
had proposed it. I think we asked for in the neighborhood
of $400 million, something to that effect, which would have
used up what I understand to be a large fraction of what
they had available. So they chose not to fund it.

Q. I believe you mentioned that was an 800 megawatt
project; is that correct?

A. Yes.

Q. Was that a single IGCC or multiple units?

A. IGCC is a little tricky to talk about, because 800
megawatts of IGCC is still two combined cycles, at the end
of it. The only thing that really changes in size is the
gasifier component, the fuel feed. And that would have been
designed to feed 800 megawatts worth of coal gas into two
combined cycle units that are very much like Martin 3 and 4.

Q. If in 1989 dollars you had found a cumulative
present worth revenue requirements differential between an
IGCC configuration and a combined cycle of $100 million,
would $120 million of DOE funding have turned the decision
in favor of the IGCC?

A. Well, of course that’s the purest of speculation.
I would have to say, given the attitude at the time,
probably not, in that IGCC was considered at that time to be

a riskier technology. I think we probakly would have wanted
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a clearer savings than just the 20 million. That’s
basically break even in the overall scheme of things, when
you’re dealing with the level of revenue requirements we'’re
looking at here. And when you have a break-even situation,
you look at the other factors, the so-called strategic
factors, and make your decision on those. We probably would
have gone for a more proven technology. But then that’s --
like I say, that’s just speculation.

Q. If you found yourself in that situation where you
had a close equivalency in dollars, comparing two generation
alternatives, how would Florida Power and Light, or how does
Florida Power and Light evaluate the risk associated with
the various technologies? I would first like to copies kind
of from an overall perspective, and then secondly, I would
like to copies, would you assign dollars to that risk to be
incorporated into a cumulative present worth revenue
requirements analysis?

A. There are a number of factors that enter into the
decision. When you have two alternatives that are
relatively close in economics -- and I guess maybe the

easiest comparison to do is between a pulverized cocal unit
and an IGCC for the moment. They both burn the same kind of
fuel. Let’s assume that their life cycle economics are
basically the same, which was what we found in the past to

be the case when we evaluated these. On the one hand you
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have a -- definitely a proven technology. That has the
advantage, of course, if you have a fairly certain feel of
what the costs will be, but it has the down side of very
little expected breakthrough as you build the unit. There’s
a lot of them have been built. They’re basically standard
units. You would not expect to see improvements to the
costs, nor would you expect to see much in the way of
OVerruns.

1GcC, in FPL’s case, looking at an 800 megawatt
class, nothing had been built that size. So obviously the
cost estimates are less certain. By the same token, you -
might have an opportunity, as the technology progresses, to
improve on the cost estimate. It‘s largely unknown. §o you
have to weigh that risk. The other things we would look at,
of course, would be the environmental characteristics. IGCC
has an advantage there. The use as a -- this gets into our
overall plan, but you look at the fuel flexibility of the
units. For example, adding a gasifier at the Martin site
for Martin Units 5 and 6 would reduce the costs associated
with converting Martin Units 3 and 4 to coal gas, should we
ever make that decision, because the infrastructure would
already be there. So it had that advantage.

So you weigh the pluses and minuses and make a
decision on qualitative factors. Do we put dollars to

those? No, not in general. The conly time dollars get
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assigned would be, for example, in the environmental area
wvhen a price, for instance in S02 allowances, is assigned.
We would put that -- credit that to individual options,
certainly, as that becomes known. But there are other
environmental characteristics where dollars are not known,
and we would not go in and assign dollars to those.

Q. If in a cumulative present worth revenue
requirements analysis you found one technology coming out
ahead of another, but the benefits were more in the out
years, how would you factor that into a decision on what
kind of technology to build?

A. Generally, as a rule of thumb, we look at the

economics and hope to achieve net benefits on a present

value basis within the first ten years. When you’‘re looking

at a 30 to 40-year option, for example, the fact that the
unit provides benefits in the last two years of a 40-year
study, we would not choose that option. Ten years, in
general, has been used as a rough guideline for these
jo-year units.

Q. Would it depend at all on what type of benefits

you were expecting to get in the out years? For example, if

the benefit was expected to come in terms of a widening fuel

price differential between natural gas and coal, would you
still go with your first ten-year standard -- first ten

years’ standard?
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A. In that case, as part of the planning process, we
would loock at the different fuel forecasts, not just a base
forecast, but we typically also use a low band and high
band, and how those are developed, you know, is another
whole story. But you would look at the economics under
those circumstances.

The one advantage -- this is one of those
strategic advantages that IGCC has in the way we loocked at
our plan. If we saw that the economics of the unit were
unfavorable during the early years, but appeared to turn
around in the late years, the one thing you can do with an
IGCC that you can’t do with a pulverized coal unit is begin
operation on natural gas and convert it later to coal gas.
So you can actually get the best of both worlds. You can
take advantage of the natural gas economics in the short
term, and then if the fuel spread widens, you can convert to
coal gasification at a later date and make up for this
widening spread.

Now there is additional cost to do that. It’s not
quite as straightforward as I may have described, but it can
be done. You can run these gas turbines, these conbined
cycles, on coal gasification. In fact we discussed that

when we licensed Martin 3 and 4.
Q. How could you protect yourself == how could ¢

utility protect itself against changed fuel price forecasts
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if it started out on the IGCC route? I guess my first
question would be in relation to the construction period.

A. Well, I guess during the construction periocd you
would simply reevaluate progressing with the unit, as
planned, versus switching to another alternative. And the
answer to that analysis might dictate what you would do.
But again, with IcCcC, since it does contain combustion
turbine, combined cycle components, the possibility exists
that you can sort of abort the gasification phase, if
economics say that’s the right thing to do. But you can
kind of switch gears in the middle. Now there is a point
beyond which you can’t do that anymore; you will have
committed to a certain number of dollars and a certain level
of construction. You wouldn’t be able to switch back
economically.

Q. Is there any simple way to describe the point at
which you’d find the point of no return? Is there a dollar
comparison that would indicate that you’re at that decision
point?

A. I can’t give you an absolute dollar number, but
what it would be is a comparison of the incremental cost to
complete the unit as planned versus the incremental cost to
complete an alternative unit, in this case probably a
combined cycle. At the point where the incremental cost to

complete the IGCC is greater than the incremental cost to
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complete a combined cycle and run that, you would stop and
switch, if that were to ever occur.

Q. When you say the point at which the incremental
cost of the IGCC is greater, would that be incremental cost
on a system cumulative present worth revenue requirements
basis or on some other basis?

A. That would be net life cycle cost that includes
both the capital cost to complete, plus the operating costs
beyond the in-service date, which would include fuel and any
other non-fuel O&M. So you would look at the analysis and
say, it cost me $10 to finish the IGCC, and it will operate
at a certain fuel cost, certain O&M from that point
forward. It may cost me $20 to finish this thing as a
combined cycle and convert it back to natural gas.
Therefore I continue with the IGCC. If the numbers wera
reversed and the fuel costs gave you the appropriate
economics over the long term, you might switch gears.

Q. How would you treat sunk costs in such an
analysis?

A. Sunk costs. I guess in the traditional financial
approach, you ignore sunk costs. In other words, whatever'’s
been spen. has been spent. It‘s not relevant to the future
decision. In comparing combined cycle to an IGCC, that’s a
little bit of a difficult comparison because you have some

costs that are sunk that might apply to both units. And
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that would depend on the design. But you have, for instance
if you buy a gas turbine for the IGCC, ckay, now it’s
bought. The fact that it’s been paid for doesn’t matter to
your future decision. But that same combustion turbine
might be bought and applicable to the combined cycle
technology. So you have to take it out of there too and
then look at the incremental cost from that point forward to
finish each of the technologies and the operating costs,
once they’re in service, to make your decision.

Q. How would you treat the type of combined cycle you
would be able to bring on line should you decide to halt ‘
construction of an IGCC? Would it be a -- would you factor
in the cost of modifying the combined cycle back to run on,
for example, natural gas, if that was the least cost
alternative?

A. Yes. In the case of an IGCC, I mentioned, it
depends on the design. There are various -- the different
vendors of coal gasification have different designs,
different levels of integration with the combined cycle, and
so on. Your ability to convert back to natural gas would be
somewhat dependent on what design you were using. And there
may be a cost associated with switching back to natural
gas. It maybe be that the unit was designed to be very
heavily integrated with the gasifier. If the gasifier is

not there, you have to change designs. That can be costly
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in the middle of the process. It all depends on where you
are in the overall construction process. ”

Q. If modification was required, would you assign the
costs to the project that required the modification. For
example, if there were costs associated with bringing the
combined cycle on line in a natural gas configuration, would
you assign those costs to the incremental cost of finishing
the project as a combined cycle?

A. Yas. If I understand your gquestion, that’s what
you would do.

Q. If we might, assume that construction has begun on
an IGCC and assume further that some costs have been
incurred that are associated with combine cycled and some
costs have been incurred that are associated with the
gasification portion of the assets. Can you outline roughly
what the analysis would be on an incremental basis between
completing the project as an IGCC and completing the project
as a natural gas-fired combined cycle?

A. The -- and again, this is the way I would do it.
Have to be clear on that. The costs spent on the gasifier
are basically irrelevant, and the only thing you would look
at is the incremental cost, on the IGCC side of the study,
to finish the gasifier. The costs spent on the combined
cycle also need to be thrown out of the analysis, but now

the question is how much of that neecds to also be thrown out
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of just finishing as a combined cycle. For instance, if you
paid $30 million for gas turbine and it’s the same gas
turbine you would use to just finish it as a combined cycle,
that 30 million should be set aside on both sides of the
analysis.

Q. Excuse me. What do you mean by set aside?

A. Disregarded. It should not be included in the
numbers. You can, at that point then, loock at the cost to
finish the IGCC in its planned configuration, whatever that
cost is, and the cost to finish the combined cycle in a
natural gas-fired combine cycled mode. That may include
modification to the unit to burn natural gas. But it’s
incremental cost versus incremental cost. And than from the
in-service date forward, you would look at the operating
fuel characteristics of both units and determine the life
cycle cost for each, and on a net present value basis
determine which is less expensive.

Q. How would you factor in changes in the megawatt
rating of the unit going from the IGCC to the combined cycle
configuration? First, would you expect a change in the
megawatt rating; and secondly, if the combined cycle would
necessarily have a lower megawatt rating, how would you

consider 1it?

A. That would, again, kind of depend on the design

you’re using as to whether the rating went up or down. But,
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yes, I would expect a difference in rating between an IGCU
and the combined cycle for any number of reasons. One is
that there is steam fed from the gasifier forward to the
combined cycle that can provide megawatts. But there’s a
tremendous parasitic load from the gasifier, for instance
the compression, the gas compression up front. The net of
all that may reduce the rating of the IGCC or actually
increase the rating of the IGCC.

How do you account for the differences? I don’t
think there’s any standard way to do it. 1It’s a very
difficult problem. You can either look at the analysis on a
dollars per kilowatt basis and kind of normalize everything,
to just look at what it would be if the ratings were the
same. You can look to see if your expansion plan changes
based on that rating change, and then take that expansion
plan change into account when you compare the economics.

For instance, if a unit moves forward or a unit moves back,
you can take the economics of that and add that to the
appropriate alternative. Either one of those has been used
and probably will continue to be used. It sort of depends
on how many megawatts we’re talking.

Another option is to just simply ignore it if it’'s
only a few megawatts and say the difference isn‘t that
substantial. So it would depend on the situation.

Generally the way we would do it is to modify the expansion
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plan to see if units move within the next five to tain years
after that change is made to see if there’s any economics
that need to be taken into account.

Q. I1f your general planning horizon is, for example,
20 years, would there be any reason you would loock at just
the first five to ten years to see if units moved, as
opposed to reconfiguring your expansion plan for an entire
20-year period?

A. I guess there are a number of reasons why you
might look at the first few years. A lot of it has to do
with the burden of developing new expansion plans and
comparing those alternatives. In our case, with the
software we use, it really wouldn’t be that much of a
problem to see how the units change atter you have éhanged
the rating on a given unit, but if you had -- were faced
with the burden of using software, you had methods that
would take a lot of work to see those changes, you might
limit the analysis to just the first few years. And the
justification for that, of course, is that in present value
terms, once you get out beyond five years, or even ten
years, the differences tend to become very small, in

general. You may not need that level of accuracy.

Q. You referred earlier with reference to the IGCC
configuration, I think you used the term "parasitic load,"

is that correct?
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A. Yes.

Q. How would Florida Power and Light model a
parasitic load? By that I mean, would you just net that
against the cutput of the unit, or would you treat the
parasitic load as a load on the system?

A. The -- part of that is almost a contractual
answer. But given that the IGCC is built as one unit all
owned by the same entity, we would net it and simply
represent the net megawatts to the system. If you had a
situation which has been described as over-the-fence gas
supply, where you’re buying the gas through a pipeline to
feed your units, but somebody else owns the gasifier, and
even a third party may own the gas compression facilities,
you might model it differently. But from a generation
perspective, a generation planning perspective, it really
doesn’t make any difference, and the netting is appropriate.

Q. Can you tell me what the cost is on a cents per
kilowatt hour basis out of Martin Units 3 and 47 And I'm
not asking for a precise number, just an approximation.

A. Very, very approximately, the O&M, including fuel,
for ‘95, was about 1.6 cents, between 1.6 and 1.7 cents.
The revenue requirements for that -- I'm thinking back to
when we did those analyses for comparison in some of the
other dockets -- I think it’s around 3 cents, 3 to 3.5. 5o

a total of 4.5 to 5 cents, somewhere in there.
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Q. where do Martin Units 3 and 4 dispatch on Florida
Power and Light‘’s system?

A. They would dispatch after nuclear, after the coal
capacity would have, most of the time that -- with
fluctuating gas prices that may vary a little bit, but
basically they would come in after nuclear and coal, which
means they would be very early in the dispatch for FPL,
because we have not a lot of coal on our system. So we're
talking about a unit that would look like base load, roughly
80 percent capacity factor or higher in today’s market.

Q. Can you compare utilities on a fuel basis to
determine where a similar unit would dispatch in their
system? And let me try to explain what I'm trying to get
at. Assume another utility with fuel costs, let’s just say
jdentical to Florida Power and Light, in other words they’ve
got the same load of nuclear, their coal costs are the same
as Florida Power and Light’s, their nuclear costs are also
the same. Is there any reason their unit would dispatch
differently on another system? Can you just compare the
fuel costs in determining where a unit will dispatch?

A. Just as far as the order in which things dispatch,
yeah, you picbably can just compare fuel costs. You can
take a look at the units on the system, look at the fuel
cost to that unit, and estimate where in the stack the

combined cycle what fall. That you can do. Capacity factor
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is a little harder, because now it’s a function of load on
the system, what kind of load they have. But just looking
at what dispatches before what, I think you can do that.

Q. For example, if we had another utility, otherwise
similar to Florida Power and Light’s, but let’s assume its
coal units had a lower fuel cost than Florida Power and
Light’s, could you assume that the combined cycle, identical
to Martin Units 3 and 4, would dispatch then in the same
order as they would dispatch on Florida Power and Light’s
system?

A. In other words after the coal units?

Q. Well it would necessarily have to be after the
coal units, if that other utility’s coal costs were lower.

A. Yes. So it would still be after the coal units,
and it would be a function of how much coal was on that
utility’s systen.

Q. pid I understand you, in answer to a question from
Mr. Elias, state that from a planning perspective it doesn’'t
make any difference whether a particular unit would be base
load, intermediate or peaking?

A. what I was trying to clarify is that there are
sort of textbook definitions to different kinds of units.
There’s a coal unit, which people associate with base load.
There is an intermediate range, which people generally

classify combined cycles in that range. There are peaking
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type units, gas turbines. And maybe this is a function of
my having consulted with utilities around the country and
around the world before I got to Florida, but if you go to
Saudi Arabia where they’re running all gas turbines on their
system and you put a new gas turbine on that system, it
could be a base load unit. It could very well. That’s all
they have. And if they got a slightly more efficlent one
than the ones that were there, it could run in a base load
mode. So it’s not -- I guess the point I'm trying to make
is that you cannot assume that because units have sort of
been pegged into certain holes that that is the way it will
run on the system. How it would run on the system is a
function of what is already there, as far as fuel mix and
technologies. So combined cycle could run base load, as it
does on our system. It can run in an intermediate range, as
it might on a unit that has more coal. It can run even in a
peaking mode, if you had a lot of coal and nuclear on a
system.

Q. If Florida Power and Light were considering
generation alternatives, and specifically, if Florida Power
and Light was considering converting Martin Units 3 and 4 to
coal gasification, would the fact that such a conversion
would cause the units to run more on Florida Power and
Light’s system in any way affect the analysis?

A. The way it affects the analysis is if we were to
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convert Martin 3 and 4 to coal gas, the capacity factor
might be very similar in that we’re running base load now.
What would happen though is, number cone, the gas that is
released from Martin Units 3 and 4 would displace oil in
other units of the system, since they’re dual-fired,
assuming that gas is cheaper than oil. That would provide
an economic benefit.

The other thing that would happen is the coal now,
the incremental coal fuel that we’ve added to our systenm,
would displace even more oil on the system, and back out oil
primarily, although it would depend on the given period. So
that is all taken into account in the economics. There
is -- obviously we’re burning more coal than we were, but
now they’ve displaced other fuels. There should be a net
savings involved in that, or it wouldn‘t make sense to do
it.

Q. Does Florida Power and Light currently have any
plans to construct or convert any of its units to an IGCC
configuration?

A. No.

Q. Are any of the costs associated with an IGCC, such
as the ovygen plant, properly categorized as O&M as opposed
to part of the Btu charge of the output of the unit?

A. It seems like an accounting question. And not

being an accountant, I‘m not sure how you might categorize
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the expense. I assume you’‘re talking about the cperating
expense of the oxygen plant, now, not the capital
necessarily.

Q. Yes, sir, in the sense that -- as I understand it,
and tell me if you agree in the first instance, that
basically what you have with an IGCC unit is a chemical
refinery to create the gas, and then you have combined cycle
unit. Would that configuration give rise to a different
method of accounting for the costs of the -- I guess you
would call it the necessary components, but not directly
related to gasification. These would be such things as tﬁn
air separation unit, I think, which is also called the
oxygen plant, the sulfuric acid plant and such things as
that.

A. Well, I think it would in the sense that this is a
very different type of operation than we hava in other
plants. It may not necessarily result in a different
accounting, but certainly the oxygen plant is -- can be
viewed as a variable cost in that you’re producing oxygen to
run through the gasifier to make the gas that burns in the
combined cycles. When the gasifier is not running, the
oxygen plani. is not running. So the production of oxygen
would be a cost associated with the making of the gas that

goes into the combined cycle.

Q. In performing an incremental analysis on Florida
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Power and Light’s system, given the choice between a IGCC
and a combined cycle, in your estimation, would you, or the
responsible people at Florida Power and Light, ever consider
an IGCC against the power block of the IGCC?

A, I’'m not sure I followed you. I'm sorry.

Q. Well, for example, if you start out constructing
an 1GCC, as I understand it, the combined cycle would be
constructed. The combustion turbine, specifically, will be
constructed to operate on synthesis gas as opposed to
natural gas. It will have, perhaps, nitrogen injection.

The heat recovery steam generator may have a steam feed from
the radiant and convection Syngas coolers. So the combined
cycle, the power block itself for an IGCC may differ in
several respects from a standalone combined cycle. And my
question is: In your estimation, would Florida Power and
Light ever compare an IGCC versus a power block, which is
just a combined cycle, but configured to run as part of an
integrated gasification unit?

A. Oonly if the costs associated with either modifying
or running that unit on a different fuel were accounted
for. When we were loocking at IGCC, it was my understanding
that gas turbines, for example could be designed to run on
any two fuels, which you picked during the design phase.
Those two fuels, for example could be natural gas and

Syngas. You could get two, but you couldn’t get three. So
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if the Syngas went away, it might still be feasible to run
the unit on natural gas. There are still questions as far
as the steam feeds, as to how much you have integrated the
outputs, steam outputs, from the gasifier end to the
combined cycle configuration, but assuming you have taken
into account the costs of modifying the unit to run without
that feed, then the comparison could be made.

Q. And do you copies how that comparison would be
done?

A. At any given point in time, going back to the
incremental cost approach, you would have to get an estimate
from the designers as to what would have to be spent to
modify the combined cycle to run in that mode. Once you
have that, that would be included in the incremental cost to
finish the unit as a combined cycle running on natural gas
versus the -- I‘11 call it the original project cost,
assuming you started out 2s an IGCC. You simply go to the
incremental cost of that as it was originally laid out and
see how much it would cost to finish the unit in that
contiqurﬁtian. And then again, once both units are in
service, compare the life cycle cost, the fuel and non-fuel
O&M of tne two units, to see how the overall economics

compare.

Q. Are you familiar with the term EPRI, E-P-R-I, TAG,

T-A-G?
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A. Yes.

Q. Could you explain what that is?

A. The EPRI TAG, the T-A-G stands for Technology
Assessment Guide. That is a book produced by the Electric
Power Research Institute, of which we are no longer a
member, but when we were a member it was updated annually,
and it provides cost and performance estimates of a wide
variety of generating technologies that can be used for
planning purposes.

Q. Would it be reasonable in your estimation -- in
comparing the incremental costs of completion of an IGCC
versus completing an IGCC project as a natural gas combined
cycle unit, would it be reasonable to use EPRI TAG figures
for the combined cycle but not for the IGCC?

A. I think you would be mixing apples and oranges. I
don’t think that’s something you would want to do unless you
absolutely had to. One of the problems in EPRI TAG is it
doesn’t tend to be detailed encugh to allow you to make
judgments on what part of the dollars go to which component,
as I recall, at least when we were using it. It gives you a
rough overall estimate of cash flows. It gives you a rough
overall estimate of total dollars spent and so on. But how
those dollars break out is a little rough, and I don’‘t think
you would want to make a comparison on that basis.

Q. How would Florida Power and Light compare the OLM
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costs associated with an IGCC versus a combined cycle?

A. We, in fact, did a project, again when we were
members of EPRI, to do a design, a preliminary design on an
IGCC unit at Martin. So we had developed fairly
site-specific cost numbers which were used in our planning
process. We worked with basically the vendors, EPRI
providing some of the funding, to develop those numbers.
And over the years we continued to work with the vendors,
vendors being GE for the turbines, Shell/Texacc and Dow for
the gasification and so on, to update the numbers that we
had, so we could keep sort of an updated database to make
these comparisons.

Q. If you were -- if Florida Power and Lightqkad set
off to build an IGCC unit and was evaluating whether to
change to a combined cycle configuration, what estimate of
costs would they use for the respective incremental
analysis, that of the IGCC and that of the combined cycle?

A. Well, the incremental cost of the IGCC to complete
would basically be loocking at dollars committed in the
project, which we would copies if we were already underway.
The remaining dollars would obviously be the incremental
cost to finish. Combined cycle, we would probably have to
go back to the vendor or designer to get the cost for that,
because that we wouldn’t have as part of the standard

project. We would go back to, in the case of an IGCC, say a
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Bechtel, or whoever had dune tha design work, and ask thenm,
if we want to finish this as a combined cycle, what do we
have to do and what will it cost. They would give us an
estimate and then that would go into the analysis.

Q. With respect to the O&M costs associated with the
two alternatives, would you use the vendor estimates instead
of EPRI TAG numbers?

A. If they were available, yes. It’s actually -- we
go to the vendor and ask them -- not so much for O&M
estimates, we get into a little more detail -- how many
people are employed at the site, what kind of materials afe
needed to maintain the unit, and so on and so forth, and
then put an estimate together from that. Because we use in
our estimates, for instance, Florida-specific labor rates,
which EPRI isn’t using. They would take a Southeastern
United States average, for example. That‘s one where they
would be different. We try and get it a little more
specific to FPL for planning purposes.

Q. Mr. Waters, I’m going to ask you to take a look at
a document. This is an exhibit that was introduced in the
deposition of Mr. Charles Black, who is vice president and
project manager for Tampa Electric Company. The number,
Exhibit 33, that is in the top right-hand corner is the
exhibit number that was assigned during Mr. Black’s

deposition.
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And Mr. Waters, this is just an excerpt from
that. You can see that this is the first page and a
subsequent page. I should tell you that the reason it
begins with Page 8 is that it was apparently a report or a
document authored by Mr. Black that was included in a larger
DOE publication. I would ask you to refer to -- first I
would like to get an exhibit number for this deposition.
Would that be Exhibit 47

THE REPORTER: Yes.

(Exhibit No. 4 marked for identification.)
BY MR. HOWE:

Q. And if you would refer, please, Mr. Waters, to the
second page, the second paragraph -- well, I would ask you,
for your comfort with this, if you would first refer to --
if you would like to review those paragraphs under the
heading Business Issues Economic Justification. Could we
take a moment and let the witness do that? (Pause)

Mr. Waters, you’ve had a chance then to review
those paragraphs after the economic -- excuse me, Business
Issues Economic Justification heading; is that correct?

A. Yes.
Q. If you would look at that second paragraph under
that heading, and in particular that second sentence where

it reads, and I quote, "I believe that in order for IGCC to

compete on a commercial basis, that natural gas prices have
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to rise relative to coal prices and that the capital costs
of the technology must come down." Do you agree with that
statement, sir?

A. Yes.

Q. In the fourth paragraph after the heading, where
it refers to the efficiencies associated with a combined
cycle, and with an IGCC, and I believe -- let me see ir the
particular provision I was looking at -- Do you agree,

Mr. Waters, that the advances and improved efficiencies
assoclated with the combined cycle portion of the IGCC is
also associated with a standalone combined cycle?

A. Yes. I think maybe just to make sure I’m clear,
the efficiency improvements that result from improved
combustion turbine efficiency and therefore combined cycle
efficiency, should also be included in IGCC technclogy.

Q. Mr. Waters, if Florida Power and Light performed
an incremental analysis, it had first started out to build
an IGCC, and because of a later incremental analysis decided
to proceed with a combined cycle, not a gasified combined
cycle, how would Florida Power and Light treat the sunk
costs for regulatory purposes?

A. Ultimately we would hopefully make a showing that
switching to the alternate project was most cost-effective,
and you‘ve done that on an incremental cost basis. -“"hen it

comes to recovery of costs, there would be a similar showing
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in that the total recovery from customers for the new
technelogy, including sunk costs, would be less than the
total recovaery that would have occurred had you finished the
project as scheduled. So that would be the proposal, that
we have still chosen the most economic path, but you would
hope to recover sunk costs, I think, as part of that
switch. In other words, even though you write them off for
analysis purposes, that doesn’t mean you simply disregard
them when it comes to recovery purposes.

MR. HOWE: I have no further questions. Thanks a

lot, Mr. Waters.
(Discussion off the record)
EXAMINATION

BY MR. LONG:

Q. Mr. Waters, good afternocon. I‘m Harry Long, and I
am representing Tampa Electric this afterncon. I have a few
questions to ask, and I’ll try to make it as brief as
possible so you can catch your plane.

A. That’s all right. There are later flights, so
that shouldn‘t be a constraint. Not that I‘m volunteering
to stay for several hours.

Q. 1’11 try to make it brief anyway. I would like to
go back to a couple of the questions that were asked by
Mr. Howe and Mr. Elias, and then I have some additional

questions. In your conversation with Mr. Howe, you talked
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about the proposal that you submitted to DOE for -- I
believe it was an 800 megawatt IGCC unit?

A. Correct.

Q. That was based on the Shell technology?

A. Yes.

Q. And you requested a grant of 5400 million for that
unit?

A. I believe that’s roughly the number. I don’t
remember the precise number, but my recollection is between
4- and $500 million.

Q. Had you received the grant, would you have
proceeded with the unit?

A. I can only speculate, but yes, we probably would
have. The size of the grant we were asking for was to
cover -- actually more than cover, the capital differences
we saw between that and the other technologies over the
present value differences, and also offset some of the
operating costs, at least in the early years.

Q. And what were the capital differences, again, that
you estimated?

A. Capital is probably not the right word. The net
present value difference I mentioned before in our need
filing was about $100 million net present value, and that
was in ‘89 dollars, between that and the combined cycle.

Q. And that was for the 800 megawatt unit?
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A. Yes.

Q. Now you’ve mentioned that on several occasions
you’ve done cost-effectiveness studies of IGCC units as
compared to alternatives that might be available to you.

A. Yes.

Q. In those studies, did you assume the existence of
a grant or subsidy of any kind?

A, No.

Q. And what feed stock were you assuming in those
studies?

A. Basically a standard bituminous coal. I don’t
know the coal grades that much, but it would have been coal
feed stock.

Q. So you didn’t assume in any of your studies a pet
coke feed stock or some blend of pet coke?

A. No.

Q. Now you were asked some questions about the Martin
Units 3 and 4 and the cost estimates. I believe you
indicated in response to questions from Mr. Elias that the
projected cost at the time of the need hearing was
$676 million?

A. That ‘s correct.

Q. pid that include the transmission upgrades?

A. Yes.

Q. Is it correct then that the total cost, including
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transmission on a kilowatt basis, was $878 per kilowatt?

A. Yes.

Q. Now you mentioned that the installed cost was
somewhat less. I think you mentioned 511 million?

A. That’s correct.

Q. Mow you indicated that a good part of that cost
reduction was due to what you described as project
management. You also mentioned that part of that related to
favorable costs on the hardware. Can you explain to me what
you meant by that and =--

A. It’s an assumption on my part that in the
acquisition of the hardware they were able to get a better
price than had originally been estimated. Being a new
technology, the 7F, there wasn’t a lot of history with it,
not a lot of purchasing done on that unit. A price was put
in for the initial estimate. I would assume there was some
savings when those were actually acquired.

Q. Do you coples how much the savings might have

A. No.

Q. Would it have been attributable to purchasing two
units/?

A. I don‘t think so, in that the plan from the
beginning was to construct the two units. So any possible

savings due to, say an economy of scale type of thing, would
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have been accounted for initially. If there is a savings
there, it is probably more attributable to the fact that
both Westinghouse and GE were very competitive in trying to
provide turbines for that site.

Q. If you’ll bear with me for a minute, I would like
to ask you a couple of gquestions about Exhibit 3, your fuel
forecast. (Pause)

I’m going to ask you to make some comparisons for
us looking at your 95 and ‘96 forecasts. And what I would
like you to compare, for the years that I‘ll mention in a
moment, is the system weighted average gas price in dollars
per MMBtu with your forecasted high sulfur coal price, the
weighted average nominal, in dollars per MMBtu and your
forecasted petroleum coke price in dollars per MMBtu. For
each of those fuels, would you take a look at the years
1998, 2003, 2019 and 2024, and for each of those two
studies, would you tell us what the differential is between
the forecasted gas price and the forecasted high sulfur coal
price, on the one hand, and then the differential between
gas and the petroleum coke price on the other?

A. Okay.

Q. oh, I'm sorry, you probably need this.

A. This is for the ’95 and 96 forecast?

Q. Yes, please. (Pause)

A. Okay, I‘ve got some numbers anyway.
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Q. Start with the ‘95 forecast. For the four years
that I mentioned, can you first tell us what the
differential is between the gas price and the high sulfur
coal price?

A. I think I screwed up here. I used ‘95 and ‘96.
'95, let me double check here. Yeah, I skipped over and I
used ‘94 and ‘96. Hang on. (Pause) Okay. I used ’'95 and
‘96, I’ll come back to ‘94.

Q. Really, we just need ’95 and ‘96 for now.

A. Okay. The ‘95 forecast -- and the guestion was?

Q. The differential, first, between high sulfur coal
and the weighted average gas price.

A. 85 cents per million Btu.

Q. And is that in ‘987

A. Yes.

Q. And what is it for 20037

A. $1.46.
Q. 20197
A $4.39.
Q. 20247
A. $5.59.
Q. Now, I take it the relationship between the coal

price and the gas price is not constant over that forecast

pericd?

A. That’s correct.
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Q. The prices are divergent?

A. Yes.

Q. How, for ’'95, can you again tell us what the
differential is between the pet coke price and the gas
price?

A. $1.73.

Q. For ‘987

A. Uh-huh.

Q. And then for 20037

A. $2.56.
Q. 20197
A. 96.28.

Q. And for 20247

A $7.78.

Q. Again, the relationship isn’t constant?

A. That’s correct.

Q. And the prices are divergent?

A. Yes.

Q. Let’s look at the ‘96 forecast. Again, can we
start with the forecasted differential betweer the high
sulfur coal price and the natural gas price?

A. Okay, 60 cents per million Btu in ’98, $1.01 in
2003, $3.10 in 2019 and $3.69 in 2024.

Q. And the difference between gar and pet coke?

A. In '98, it’s 51.46 per million Btu. 1In 2003,
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$1.98; in 2019, $4.49; in 2024, 5$5.25.
Q. So, again, in both cases for ’96, the relationship
between gas and coal on the one hand and pet coke on the

other is not constant?

A. That’s correct.
Q. The differential increases in both cases?
A. Yas.

Q. Mr. Waters, would it be prudent for FPL to adopt
and implement, without modification, Tampa Electric
Company‘’s generation expansion plan?

A. No.

Q. Why not?

A. The systems are different. The first difference
is size of the system and so on. It would -- we would need
more capacity in our system than Tampa Electric would. The
systems that exist today are different, so the technology
choice might be different. Tampa primarily coal, FPL
primarily oil/gas, or more of a diverse mix. So I would
expect different answers.

Q. Would you agrea that a unit that’s cost-effective
on one utility system may not be the most cost-effective
optior on another utility system?

A. Yes, it would be dependent on the characteristics

of the systen.

Q. Now, can you tell me when the Martin site was
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first purchased by FPL?

A. I really don’t copies. The site has been -- has
had units on it since the early eighties, so it was well
before that, I assume.

Q. Do you copies when the Martin site was put into
rate base?

A. I can only assume, on that, that it would have
been an issue in FPL’s ’82 rate case, but I really don’t
copies. I haven’t looked at that.

Q. But as far as you copies, the entire site is in
rate base?

A. Well, when we look at the site today, as long as
we’re clear on what’s in base rates and what’s in rate base,
for earnings purposes I believe the entire site is in our
rate base. The rates were not set with everything that’s
there today, being on site, obviously, because we have new
units there.

Q. Are the Martin Units 3 and 4 reflected in your
surveillance report to the Commission?

A. Yes, I believe they are.

Q. And when did you start reflecting them in your
surveillance report?

A. Reflecting them in the sense from commercial
operation forward, which would have been 1994, they would be

reflected as operating units. Prior to that time,
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obviously, there would have been accrued AFUDC and so on
reflected.

Q. So they have been reflected since the day of
commercial operation?

A. In the sense that they are -- basically there is
an asset there that’s operating. I mentioned the earlier
period just because there is an impact during construction
because of AFUDC.

Q. What is the significance of including these units
in your surveillance report?

A. Well, I’m not sure I understand the question. The
significance is it’s an asset of the Company used for
producing electricity and should be reported in the
surveillance report.

Q. Does the inclusion of these units suggest that
these units are currently in the rate base?

A. I want to be clear that while we’re calculating,
we may calculate earnings based on those being in rate
base. That does not necessarily mean that the Commission
has passed judgment on the final cost of the units_at this
point. If and when FPL comes in to reset its rates, that
may be «n issue in a rate setting case, but the costs to
date have been reviewed, have been audited and we have
jncluded them as far as an asset of the Company.

Q. So for purposes of calculating aarnings, you
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included Units 3 and 4 in rate base from the date of
commercial operation?

A. I believe that'’s correct.

Q. To date, has there been a prudence review by the
Commission of your investment in Units 3 and 47

A. The units have been audited, but I don’t believe
there’s been a formal prudence review in the sense of a
hearing at the Commission, but the Commission Staff has
audited the expenditures of the unit.

Q. Just to understand the answer you gave before
about changing rates, is it your view that no further
Commission action with regard to the prudence of these
plants is warranted until such time as you attempt to adjust
rates to reflect these units?

A. No, I don’t think that’s what I’m saying. I think
at that time it would be an issue. Obviocusly the Commission
is interested in the expenditures of that unit. That's why
we’ve been audited as far as total expenditure on the
units. What action the Commission would take, I really
don’t copies. I don’t have a feel for that.

Q. Did you receive any explicit Commission
autho-ization to begin including these units in your
surveillance report?

A. I don’t know. 1 =-- really, these are accounting

questions, and I‘m not that familiar with how that was done.
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Q. But you are not aware of any Commission
authorization to include these units in your surveillance
report?

A. I am not aware of any. That doesn‘t mean it
doesn’t exist. Obviously when they were included. that
would be noted. And what action the Commission took with
that information, I don’t know.

Q. Now you stated earlier that you are responsible
for all of FPL’s regulatory filings?

A. Today, Yyes.

Q. Do you have any idea how the Martin site was
initially selected as a location for power plants?

A. originally? You mean before the first two units

ware aven ==

Q. At the time the first two units were constructed.
A. No, I’'m not familiar with that process.
Q. Can you tell us how you decided to put Units 3 and

4 on the Martin site?

A. Yes. That was done through a siting study which
reviewed not only FPL’s existing sites but potential sites
in Southern Florida for generation Southern Florida was
focused on, because of the nature of the transmission system
and the reliability associated with locating generation
close to the load. Based on the -- a number of factors,

including the availability of fuel, fuel transportation,
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transmission capability and so on, Martin was chosen as the
preferred site for new generation. And this even predates
Units 3 and 4.

Q. At the time that you were siting Units 3 and 4,
did FPL own any other potential power plant sites?

A. Yes.

Q. can you tell me what those sites were?

A. Two sites specifically, one in DeSoto County and
one in South Dade County.

Q. And can you tell me approximately how many acres
in each of those sites?

A. Maybe. (Pause).

Q. For North Dade, subject to check, would you accept
that that site is about 3,000 acres, 3,097 acres?

A. The South Dade site?

Q. Yeah -- North Dade.

A. We rafer to it as the Scuth Dade site. Is there

something
Q. Oh for South Dade then. I‘m sorry, that was my

mistake. Would you accept, subject to check, that South
Dade is approximately 13,400 acres?

A. I’11 accept that subject to check.

Q. And the other site that you mentioned was DeSoto;
is that correct?

A. Yes.
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Q. And would you accept subject to check that that’s

approximately 13,500 acres?
A. 1’11 accept that subject to check.

Q. Do you copies if those two sites were in rate base
at the time that you were siting Units 3 and 47

A. I don’t know.

Q. Do you copies if those two sites are now in rate

A. I'm really not aware of thair status right now.

Q. who would copies that?

A. Our accounting -- somecone in our accounting

department I‘m sure would coples.
Q. Would it be possible for you to submit a
late-filed exhibit to your deposition providing that

information?

A. As to whether or not those two sites are in rate

base?
Q. Yes, and if they are, how long they’ve been in

rate base.

MR. HOWE: Excume me. For clarification on that,

are you asking him rate base for surveillance purposes
or rate base for purposes of rate setting?

MR. LONG: Well, both.

MR. HOWE: Or to distinguish between the two?

MR. LONG: I would like information on both.

N
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MR. LONG: Thank you.
BY MR. LONG:

Q. Mr. Waters, are those the only two power plant
sites that are in rate base at the current time?

A. Well, I'm not sure they are in rate base. That’s
something that would be in the late-filed exhibit. Those
are the only two sites I’m aware of that we own that do not
have existing generation. We cobviously have a number of
other sites where generation might be placed, the existing
sites on the system where generation already exists. But
these are the two that I am aware of that do not have
generation and have the capability for added generation.

Q. So in Late-filed Exhibit 5, you’ll tell us if
those two sites are in rate base, and if they are, when they
were included in rate base. And then would you also include
on that exhibit a listing of the other sites where you have
expansion capability, and indicate generally the acreage for
those sites, and again, if they’re in rate base when they
were added to rate base.

THE REPORTER: Can you give me a short title
please?
MR. LONG: FPL Expansion Sites.

(Late-filed Exhibit No. 5 identified.)

BY MR. LONG:
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Q. Mr. Waters, you mentioned that Units 1 and 2 at
the Martin site are each B00 megawatt units?

A. Yes.

Q. Do you copies what the per kilowatt cost was for
the first B00 megawatt unit on that site?

A. No, I don't.

Q. Do you have that information at your office?

A. The per kilowatt cost. The way I could determine
it, I suppose, is to look at the in-service cost, which
should be accessible, and just divide that by kilowatts.

Q. You’re saying you would divide it evenly between
the two 800 megawatt units?

A. Well, not necessarily. I would look at the way
the in-service cost was accounted for.

Q. Would you mind providing that as well? We’ll call
that Late-filed Exhibit No. 6.

(Late-filed Exhibit No. 6 ldentified.)

MR. CHILDS: We may mind, depending upon how many
more regquests you have.

MR. LONG: Well, if you have an objection, you
can state it. Otherwise I would like the information.

MR. CHILDS: I‘l1 object to both of these, then,

if you won’t tell me how many more you have.
MR. LONG: I don’t have any in mind. I’m looking

for relevant information to this case. Those two
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items, in my view, are relevant, and to the extent

that there’s other information that’s relevant, I‘1ll

ask for it.

MR. CHILDS: You can do that and I can~>bject.
MR. LONG: Sure you can.
BY MR. LONG:

Q. Mr. Waters, what external oil and gas forecasts do
you rely on?

A. Currently we use the DRI forecast as the basis for
our own internal fuel forecast. There’s also an effort to
look at other forecasts. So to say "rely on," I guess I
would have to say we use kind of a market scan to look at a
number of different forecasts, but DRI is basically the
starting point for our forecast.

Q. Period ‘91 through ‘95, did you rely on different
external forecasts, if you coplies?

A. I am not certain of the year it changed. But I
think it was 1993. Prior to that time I think we relied
more on our own internal forecasts, and that those internal
forecasts, again, referred to a number of different
commercial forecasts and publicly available forecasts to
look at sort of a consensus view of the market, but that the
numbers were generated internally. After that time, DRI
became the -- I’11 call it the base forecast, which was then

converted to delivery in Florida, to our various sites, but
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it served as a basis.

Q. If you copies, how do you determine the
reasonableness of your forecasts?

A. That goes back to this review of the alternative
forecasts. Looking at different providers of forecasts,
different agencies, the U.5. Government puts out forecasts,
different economic forecasters do forecasts. Reasonableness
has to be -- it is somewhat subjective, but you have to lock
at it in view of what the majority of forecasters are
saying.

Q. Do you assign probabilities to your forecasts?

A. In the planning process, no, we have not done
that. Now, whether the forecasters themselves use any kind
of probabilities in developing the forecasts, I don't know.
Once the forecast is input to the planning process, no, a
probability is not assigned.

Q. Can you describe the generation mix on your system
by percentages?

A. Energy -- I can give you some approximate
numbers. I711 do it very approximately. Nuclear represents
about 20 percent on our system; oil between 15 and 20
percent; gas between 20 and 25 percent, and then the
remainder is purchases. So it’s purchases in coal. Coal
represents, from an ownership share, less than 10 percent.

The remainder is purchases. So it’s fairly evenly divided
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amongst four fuel types.

Q. I would like to go back to scme questions on the
Martin site at the time you sited Units 3 and 4. Can you
tell me what site preparation costs you incurred when you
put in Units 3 and 47

A. I don’t really have a numbzr. They would have
been relatively small.

Q. Did you have any environmental mitigation costs
peculiar to Units 3 and 47

M. There were some. I don’t know the magnitude. I
don’t think there was a major expenditure, but there were

some.

Q. The existing cooling pond was sufficient to meet
the needs of Unit 3 and 4 at the site?

A. That's correct.

Q. And as I understand it, the site was already
served by rail?

A I believe that’s correct. If not, it was very
near by. There is a rail line very close by. In the
planning for the site, if we had added coal capability,
there was the potential for running spurs into a coal yard
there, so I don’t think it would have been a major

undertaking.

Q. From a planning point of view, do you think it’s

important for a utility to have more than one potential site
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for power plants?

A. I guess if you mean identifying more than one
potential site, yes; owning more than one potential site,
not necessarily. But certainly you would want to be looking
forward enough to be looking at sites beyond your next unit,
in most cases. Depends on the growth rate.

Q. If I understood what you were staying before, FPL
owns more than one potential site for a power plant; is that
correct?

A. That’s correct.

Q. Why is that important to FPL?

A. what value it has is difficult to say. That goes
back quite a ways before I became involved in planning. And
the expansion plan has changed over the years, as technology
and the amount of land used and so on. It was felt to be
important, and certainly in the high growth days of the
seventies, that there would be adequate sites for the future
generation. Growth has slowed somuwhat. It’s still
important to have sites available, especially if you look to
the lnng't-rn where sites are going to become more scarce.

Q. Bear with me for a moment. (Pause)

~hank you, Mr. Waters, I don’t have anymcre
questions.
MR. WILLIS: Matt, I take it since you’'re not

faced with a whole multitude of late-filed exhibits,
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that you will withdraw your objection for those two?

MR. CHILDS: I think the basis for my question at
first, in the first instance, is that I thought that
if information was otherwise available, that there is
a way for you people to track it down rather than
asking us to go fetch it, and so I was trying to find
out how much you had in mind. And if it wasn’t very
much, then we would obviously try to accommodate you.
I assume we’ll do the best we can to respond to these
requests.

MR. WILLIS: Okay.

MR. ELIAS: Can we establish a time frame,
approximately, when those exhibits will be filed or
completed?

MR. CHILDS: Are you under any -- were you under
any rapid time schedule?

MR. ELIAS: Yes and no. I mean if Mr. Willis
thinks they’re relevant to issues outstanding in this
case, and Mr. Long, I don’t have any objection to
filing them after the deposition transcript would be

filed.

MR. LONG: Can we have some sense of how soon
after the deposition transcript?

MR. CHILDS: I don’t even know when the

transcript is going to be ready. When is that going
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to be?

MR. ELIAS: We’ll discuss that later. But ny
point is this, is -- in the event that we file the
deposition transcript as direct testimony in this
case, I have no objection to those late-filed exhibits
being filed at a later date, iIf they’re available
afterwards, and being made a part of the record that
way.

MR. LONG: 1 would like to have access to them in
time to make use of them for rebuttal, if that'’s
appropriate.

MR. ELIAS: I certainly think that that’s
reasonable.

MR. CHILDS: What does that mean for us?

MR. ELIAS: Rebuttal testimony is due July lst.

MR. WILLIS: Can you get those done in a couple
weeks, Matt.

MR. CHILDS: I think we can. If we have a real
problem in a couple weeks, I‘ll let you copies. I
don‘t think we’re going to have any problem with it
though.

MR. ELIAS: Does the witness wish to waive
reading and signing of the deposition?

THE WITNESS: I would like to look at it.

MR. ELIAS: One more qguestion, Mr. Waters. Do
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you expect to be in Tallahassee on the 17th of next
month?

THE WITHNESS: Not if I can help it.

MR. ELIAS: Normally you would expect to be in
Miami working?

THE WITNESS: Yes.

MR. ELIAS: That’s all I have.

(Deposition concluded at 2:30 p.m.)
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CERTIFICATE OF ADMINISTERING OATH

STATE OF FLORIDA )

COUNTY OF LEON )

I, LISA GIROD JONES, Registered Professional
Reporter and Notary Public for the State of Florida;

DO HEREBY CERTIFY that the witness named hereln
personally appeared before me at the time and place
designated and was duly sworn.

: o
\v‘ WITNESS MY HAND AND SEAL this _//  day of
LML 1996, in the County of lLeon, State of

3k

fip uul'l'l"'




EXHIBIT NO. 1

DOCKET NO.: 960409-El
WITNESS: WATERS
DESCRIPTION: FPL MARTIN 3 AND 4 NEED DETERMINATION

STUDY




Cxr |

1] g

i B el -

Petition to Determine Need
For Electrical Power Piant
1993 - 1996  Aevisen NOVEMBES 1989




@

FPL

Florida Power & Light Company

TO DETERMINE NEED
FOR ELECTRICAL POWER PLANT
1993 - 1996

November, 1989




1.

V.

Executive Summary

Table Of Contents

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

Introduction . . . .. ... ... FELER A O ¥ R B 6 S
A. Purpose And Overview . . . . . . . v « ¢ s s s s s s = s
B. Description Of FPL System . . . . . . . « v ¢ o o o s o v o s
Methodology . . . . . . . - « « « « v+ s v o s e e e e e s
A. Overview Of The Power Supply Planning Process . . . . . .
B. Reliability Assessment . . . . . ... ... XwE w & e -
C. Screening Evaluation . . . . . . . .« ¢ ¢ v 0 o 0 oo
D. Creation Of The Reference Plan . . ., . . . . . . .« . . ..
E. Evaluation Of Alternatives To New Construction . . . . ..
F. Identification Of The Base Plan . . . . . . .. i W W W .
C. Scenario And Sensitivity Analyses . . . . . . . . . . . ...
H. Strategic Considerations . . . . . . . . . .. PR SRS TR
I. Consistency With Peninsular Florida Needs . . . . . . . ..
AssSumptions . . . . . . . . . 4 s e s s s s s s a e e e s e e
A. Load Forecast . . . . . . « « « s s s s = = s s = s s s a s =
B. Fuel Price Forecast . . . . . . . « « 4 « o o s o 2 o o s = = =
C. Fuel Supply And Availability . . .. ... .... :
D. Financial And Economic Data . . . . . . « ¢ « v 4 & & & o 4 s
E. Supply SideOptions . . . . . . . .« v o v v o v v 0o w e
F. Interchange And Economy Power Purchases . . . . . . . . .
G. Qualifying Facilities . . . . . ST e W 3 UWURIE B W W
H. Demand Side Management . . . . . « « « ¢« « s o ¢ s o s o
Analysis And Results . . . . . . . . . . v v v v v e
Introduction . . . . . 4 v b e e e e e e e e § i W W

ocOom>

Results Of The Reliability Analysis
Results Of The Screening Evaluation

Results Of The Economic Analysis

Of The Reference Plan

.........

----------

..........

..........

LR

1
13

8
20

21
22
28
29

29
37

46
49

55
57

63
63
63
67

77




- - -.'4_ A

o

Petition to Determine Need
For Electrical Power Plant
1993 — 1996 (Revisen NOvEMBES 1523)




FPL Service Territory




@

FPL

Florida Power & Light Company

TO DETERMINE NEED
FOR ELECTRICAL POWER PLANT
1993 - 1996

Revised
November, 1989




(This page left intentionally blank)




v.

%

—IOMMOO®>

FORmDOmR

Analysis And Results

oom>

Table Of Contents

Purpose And Overview

T

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

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

Description Of FPL System . . . . . . . . . . . « « s « ¢ o

logy . . ... ...

--------------------

Overview Of The Power Supply Planning Process . . . . . .

Reliability Assessment

Screening Evaluation .

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

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

Creation Of The Reference Plan . . . . . . . . . . .. . ..
Evaluation Of Alternatives To New Construction . . . . ..
Identification Of The Base Plan . . . . . . . . .« . . . .« .
Scenario And Sensitivity Analyses . . . . . . . . .. ...
Strategic Considerations . . . . . . . . . ¢ o o v v 000
Consistency With Peninsular Florida Needs . . . . . . . . .

Load Forecast . . . .
Fuel Price Forecast . .

--------

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

--------------------

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

Fuel Supply And Availability . . . . . ... ...« ...
Financial And Economic Data . . . . . . . « - « « « « « « «

Supply Side Options

Interchange And Economy Power Purchases . . . . . . . . .

Qualifying Facilities .

Demand Side Management . . . . . « .« « « o s s s s oe

Introduction . . . . .

& & =

--------------------

--------------------

Results Of The Reliability Analysis . . . . . . . . -« . ..
Results Of The Screening Evaluatieon . . . . . . . . . . ..
Results Of The Economic Analysis

Of The Reference flan

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

63
63
67

77




Iv.

Vi.

Vil

Table Of Contents

Analysis And Results

[Continued)

E. Results Of Economic Evaluation Of
Alternatives To New Construction . . . . . . . . <+ « « « &
Addition Of Repowering To ThePlan . . . . . . ... ...

The Base CaS€ . . + - « « « 4 & o 4 o s o 2 s o o = o = o =+

F.
C. Results Of Economic Analysis Of
H

Results Of Sensitivity And Scunarm

Analyses

--------------------------

|. Strategic Assessment Of The Base Plan . . . . . . .. . ..
J. Consistency of the FPL Plan With
Peninsular Florida Needs . . . . . . . .« « « o « 0 o 0 0 0w v s

Unit Specific Information . . . . . . . . . . .o v v v v

mTmoOm>e

Design Basis And Cost Data . . . . . O EEAE W W SR
Site SEIBCION « « + v « o + 7 2t 8 = 4 = s e 4 4w e
Transmission Requirements . . . . . . .« . o o« o - o
Fuel Delivery Facilities . . . . « « « « v v o o 0 v 0 0 o o v
Future Gasifier . . . . « « ¢ « 4 4o ¢ o = o = = s s 3 e
Financial Information . . . . . « . « « & « = o« « v o v 0 & s

Consequences Of Delay . . . . . . . . . . ..« oo v v oo v

A. Delay Of In-Service Date . . . . . . .+ ¢ v v v oo 0w
B. Delay In Licensing . . - -« ¢« « 2+ o v 0 s v a0 s s e e

Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:

--------------------------

Generating Facilities And Interconnections
Load And Customer Forecasting Methodology
Economics, Customer And Load Forecast Book
Fuel Price Forecast Methodology And Results
Computer Programs

B3
89

93

99
111

114

117

117
123
134
135
136
136

139

139
139

143




EXECUTIVE SUMMARY

Florida Power & Light Com-
pany (FPL) has determined
a need to add approximately
2.000 MW of new generating
capacity on its system be-
tween 1993 and 1997. This
capacity is needed to main-
tain adequate system relia-
bility in the face of
increasing demand for elec-
trical energy coupled with
declining power purchases
from the Southern Com-
panies. FPL's studies show
that the best series of unit
additions to meet its need is

as shown in Table 1,

This series of unit additions
reflects the need for new
generating capacity that
remains after implementa-
tion of all reasonably avail-
able, cost effective alterna-
tives to new construction.

Total
Installed

T

ae

a1

Motes:
2 The Martin

Lauderdale Units are al

Power Supply Exparsion Plan

Year _ Additlen = SumeerMet
Lauderdsle Repowering Profect”’

19393  Repower Lauderdale Mo, & 186 Mw
Repower Laucercale No. 5 286 M

Partin Expension Project”’

199 Martin Combined Cycle 185 M
ko, 3

199% Martin Combined Cycle 385 M
b, &

1996 Integrated Coal Gasifi-
cation Combined Cycle
{1GEC) Plant consisting
of:

Martin Combined Cycle 184 M
Mo, 5§
Martin Combined Cycle 38k
Mo. 6
Total 2,110 M

Comb i ned E{:Te units and the repowered
&0 M class units. Because

FPL's planning is based on its need to meet summer pesh
demand, all analysiz is based on Lhe expected summer net
ratings of the proposed units. Actual summer net ratings
may vary based on final design and parformance testing.

Table 1

These alternatives. which total over 3,000 MW,

include: incremental conservation (126 MW). load management and interrupt-
ible load (1,003 MW), firm purchases from qualifying facilities (1,095 MW, of
which 515 MW are currently under contract) and power purchases from the
It should be noted that the integrated coal
gasification combined cycle {IGCC) plant that comes into service in 1996 will
meet FPL's projected reliability requirements through 1997.

Southern Companies (911 MW).




This need determination document supports two separate petitions filed by
FPL - a petition to determine the need for the repowering of Lauderdale Unit
Nos. 4 and 5 by 1993 (i.e., the "Lauderdale Repowering Project") and a
petition to determine the need for four new units at the Martin site between
1994 and 1996 (i.e., the "Martin Expansion Project”). FPL has filed two need
determination petitions, rather than one, because the projects are at different
sites and consequently, environmental licensing under the Florida Electrical
Power Plant Siting Act must proceed separately. FPL is presenting
information regarding the need for both the Lauderdale Repowering Project
and the Martin Expansion Project in a single document for several reasons:

* First, a unified presentation is consistent with FPL's internal
planning process and provides the Florida Public Service
Commission (FPSC) with the best overall picture of FPL's needs.
By evaluating competing streams of unit additions over a multi-
year planning horizon, both FPL and the FPSC can properly
consider both longer lead time units and larger units that
incorporate economies of scale,

* Second, a unified presentation results in a more efficient use of
FPL's and the FPS5C's resources by giving the FPSC the informa-
tion necessary to complete the certification of as many units as
possible in a single proceeding.

* Finally, completing the licensing of all or some of the Martin units
in advance of the latest possible date enhances FPL's flexibility to
adjust the timing of those units, or to consider phased construc-
tion of the combustion turbine portions of those units, if unex-
pected increases in demand or unexpected decreases in supply
side resources threaten FPL's system reliability earlier than
currently predicted.



FPL's determination of capacity needs results from its on-going power supply
planning process. FPL experienced an average compound annual grewth in
summer peak demand of approximately 4.0 for the period 1578 through 1988.
That demand is projected to continue to grow at a rate of approximately 2.4%
per year over the next two decades. At the same time, power purchases from
the Southern Companies will decline to an annual average of 911 MW in the
mid-1990's, down from their current level of 2,000 MW.

FPL's reliability analysis shows that in order to meet its dual reliability
targets of less than .1 day/year assisted loss-of -load probability (LOLP) and
minimum generation reserves of 15§ based on summer peak demand, FPL would
require, in the absence of other measures, additional capacity resources
beginning in 1992, totalling over 5,000 MW by the year 1997.

FPL analyzed its generating needs by first assuming that all of the incre-
mental demand would have to be met by FPL constructed new generation.
Through a two stage analysis, FPL determined the series of unit additions
that would best meet this total incremental need.

. The first stage of analysis identified candidate generating units
based on consideration of availability in the required time frame,
technological maturity, technical feasibility and the use of
economic screening curves which compared the levelized revenue
requirements of various options over a range of capacity factors.

+ In the second stage, the candidates which passed the initial
screening (advanced combustion turbine, advanced combined
cycle, advanced combustion turbine repowering, IGCC and
pulverized coal units) were evaluated using the more detailed
PROSCREEN economic simulation program. This program provided
the present value of revenue requirements (PVRR) of different
unit combinations over a thirty year horizon. The resulting PVRR
information was evaluated, together with non-economic strategic
considerations, to select the optimum series of unit additions.




This analysis resulted in a "Reference Plan" in which FPL's total
capacity need was met by the addition of over 5,700 MW of generation
between 1992 and 1996.

FPL then conducted an economic and strategic analysis of demand side
and purchase alternatives to determine how much of this new construc-
tion could be avoided by incremental conservation, load management,
interruptible load, potential qualifying facilities, and the recently
concluded power purchase agreement with the Southern Companies.
This analysis showed that these alternatives to new construction would
defer the first capacity addition from 1992 to 1993 and would reduce the
total amount of new capacity through 1997 from over 5,700 MW to

approximately 2,000 MW.

This analysis resulted in the development of the "Base Plan." consisting
of the Lauderdale Repowering Project and the Martin Expansion Project
(see Table 1). The economics of the Base Plan were Lhen compared to
the economics of other combinations of unit additions to verify that it
was the optimum plan for meeting the portion of FPL's capacity
requirements that remained after the implementation of all alternatives
to new construction. The various combinations of unit additions were
tested under a number of scenarios and sensitivities designed to
determine their flexibility under changing conditions, including changes
in fuel price and availability, peak demand forecasts and economy

energy availability.

The Base Plan was found to be the optimum power supply expansion
plan. The unit additions in this plan provide a flexible, cost effective
approach to meeting the future needs of FPL's customers. In combina-
tion with the other demand and supply side alternatives discussed
above, this plan represents significant savings compared to a plan

based on new construction alone.




The balance of this document contains more detailed information and
analysis supporting certification of the Lauderdale Repowering Project
and the Martin Expansion Project.
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l. INTRODUCTION

A.

Purpose And Overview

This document supports petitions to determine the need for new
electrical generation on the Florida Power & Light Company (FPL)
system, consistent with the informational requirements contained in
Section 25-22.081 of the Florida Administrative Code. The
information presented herein will "allow the Commission to take into
account the need for electric system reliability and integrity, the
need for adequate reasonable cost electricity, and the need to
determine whether the proposed plant is the mosi cost effective
alternative available."

Included in the following sections are:
* A description of the existing FPL system (Section 1.B).

* A detailed discussion of the methodology used to determine need
and compare the cost effectiveness of alternatives (Section II).

* A comprehensive discussion of the assumptions underlying the
analysis, including projections of peak demand and energy, fuel
prices and availability. financial data and a description of the
generating and non-generating alternatives  evaluated
( Section III).

+ A discussion of the analysis performed and a full presentation of
the study results (Section V).

* Unit specific information, including cost data for the capacity
additions identified as a result of the planning study (Section V).




« A discussion of the consequences of delaying the in-service dates
of the proposed units (Section VI).

In addition to the above sections, detailed background material has
been provided in a series of appendices.

Description Of FPL System

FPL is the fourth largest investor owned utility in the nation. As
of December 31, 1988, FPL served a total of 2,953,621 customer
accounts in thirty-five Florida counties. The Company's service area
contains approximately 27,650 square miles with a population of
approximately 5.8 million.

The existing system, including service boundaries, generating
plants, substations and transmission lines, is shown on the following
map entitled "Substation and Transmission System of Florida Power
& Light Company."

The existing FPL generating capability is comprised of thirteen
generating facilities distributed geographically around its service
territory. The current generating facilities consist of four nuclear
steam units, twenty-four fossil steam units, forty-eight gas
turbines. two diesel installations, two combined cycle units and two
coal units (See Appendix A for further information on FPL's

generating units).

FPL's bulk transmission system is composed of 985 circuit miles of
500 KV lines (including 75 miles of 500 KV lines between Duval
Substation and the Florida-Georgia state line, which are jointly
owned with JEA) and 2.336 miles of 230 KV lines. The underlying
network is composed of 1,431 miles of 138 KV, 638 miles of 115 KV
and 248 miles of 69 KV transmission lines. Integration of the




generation, transmission and distribution system is achieved through
FPL's 397 substations. FPL is also interconnected to neighboring
utilities at voltage levels ranging from 69 KV to 500 KV. A list of
major interconnections fi.e., 230 KV and 500 KV) is shown in
Appendix A.




(This page left intentionally blank)




e |
[

e

il TRl
RN

4 BUREELIETAL W E TN BAas SRR wEw

Sy

H"‘I"!‘II'.- W

i Lt p e B R
Tl e e
Ml

B e L L L L L LI

i i

e




METHODOLOGY

The objective of FPL's power supply planning process is to meet its
customers' electric needs as reliably and economically as possible, with
due regard to environmental, financial, regulatory and other considera-
tions. To accomplish this objective. FPL evaluates a wide range of
supply side options and demand side alternatives to new construction.
The purpose of this section is to provide a description of the methodology
used in FPL's power supply analysis.

A. Overview Of The Power Supply
Planning Process

FPL's power supply plan-
ning process is illustrated
in Table I1.A.1. The
seven major steps of the

Planning Precess Stees

Cather Data and Prepare Assumptions
Reliability Assessment

Screening Evaluation

Create a Reference Plan

Evaluate Alternatives to Wew Comstruction
identify the Base Plan

Scenario and Sensitivity Analyses

process are as follows:

The first step is to Gather
Data and Prepare Assump-
tions. The data and as- Table 11.A.1

sumptions include informa-

tion on FPL's existing system, information on generating options and
non-generating alternatives. and load and fuel forecasts. These
input data and assumptions are described in more detail In Sec-
tion III.

w h WA F e B =S
® & m- w W kB

FPL then performs a Reliability Assessment to identify the timing
and amount of its capacity needs. FPL uses the dual reliability
targets of reserve margin and assisted. or net, Loss-Of-Load
Probability (LOLP) in its planning process. Other means of
reducing capacity needs. such as increasing the availability of

1"




existing units, are also considered in this assessment. See
Section II.B for more detail.

The Screening Evaluation is the step that identifies the generating
options that are candidates for meeting the capacity need. There
are two screening steps. First, a broad range of potential generat-
ing options are examined for availability in the required time frame.
technological maturity and technical feasibility in FPL's service
territory. The options that are not capable of meeting FPL's needs
are eliminated. Second. the overall economics of the remaining
options are evaluated using screening curves. The screening
curves identify the candidate units to be carried forward into the
detailed economic and strategic analysis. See Section [I.C for more
detail.

The next step of the planning process is to Create a Reference Plan
which represents the optimal "supply side" plan, assuming that all
future capacity needs must be met by the construction of new power
plants. This Reference Plan is used later as the basis for evaluat-
ing the relative economics of alternatives to new construction.
Creation of the Reference Plan involves identification of alternative
series of generating unit additions that would satisfy FPL's capacity
need, followed by detailed economic and strategic evaluation of these
plans. This step is described in more detail in Section II.D.

FPL then Evaluates Alternatives to New Construction. The overall
economics of a specific alternative, such as load management or
power purchases, are compared to the economics of the unit or units
in the Reference Plan that the alternative would displace. If an
alternative is found to be cost effective and to meet FPL's strategic
goals, then it is retained for inclusion in the Base Plan. See
Section II.E for more detail.

12




The next step in the planning process is to Identify the Base Plan.
This requires reoptimization of potential generating unit additions,
taking into account the non-construction alternatives that have been
identified in the previous step. The reoptimization is performed
using FPL's base case, or most likely, planning assumptions, and
includes strategic considerations as well as a detailed economic
evaluation. The Base Plan identified through this process
represents the optimum series of unit additions to meet the capacity
need that remains after implementation of non-construction alterna-
tives. Section II.F provides more detail on the identification of the
Base Plan.

The Base Plan is then subject to Scenario and Sensitivity Analyses.
The scenario analyses examine the Base Plan under alternative
scenarios to the base case planning assumptions, while the sen-
sitivity analyses test the Base Plan by varying key assumptions,
such as fuel availability. These analyses provide a measure of how
well the Base Plan performs in light of the inherent uncertainty in
future assumptions. This step in the planning process is described
in more detail in Section II.G. Strategic considerations are used
throughout the analyses. These considerations are discussed in

Section Il.H.

The balance of this section describes the methodology for the major
steps of the planning process in more detail. The results of the
various analyses are presented in Section IV.

Reliability Assessment

FPL uses both loss-of-load probability (LOLP) and percent reserve
margin criteria in evaluating the impact of capacity additions on
system reliability. Reserve margin analysis accounts for peak load.
installed generation, power purchases/sales and load management

13




considerations. The LOLP analysis, in addition to the elements
included in the reserve margin analysis, also considers tie lin»
assistance, daily load variations and unit characteristics. Tie line
assistance is the use of transmission interconnections te obtain
power from neighboring utilities to maintain system integrity.
Table 11.B.1 summarizes the variables considered in each methodol-

ogy.

The LOLP analysis con-

ducted by FPL uses the Saaldared o
TIGER (Tie Line Assist- Reserve  Loss-Of-losd
Varistle Mergin  Probebility

ance and GCeneration
Reliability) program as

Unit Characteristics

the analysis tool and an : ﬂf:u“ N :::
assisted LOLP of .1 | =~ forcdOuefae % -
day/year as the TieiLien wisance * "
iheailald coliarion Yor Dafly Load variations L Tes

Total Capacity* Yes Yes

need. This criterion is
generally accepted | # jncludes Firm Purcheses, Losd Neregusent, Qualify-
throughout the utility fng Facilities and Intermuptible Load
industry and it has been Table I1.B.1

recognized by the FPSC

in the statewide Annual Planning Hearings. The assisted LOLP, as
analyzed by the TIGER program, is dependent on the interaction of
many variables, such as those shown in Table 11.B.2.

Tie line assistance can be provided to the FPL system by other
utilities in Florida or by the Southern Companies and other inter-
connected utilities. The tie line assistance is dependent not only on
the transmission ties into FPL's system from its neighbors, but also
on transfer capability within the FPL system (predominantly the
transmission capability from the north to the south).

14




Varisbles Considered By Tiger When
Aralyzing Assisted LOLP

The load forecasts of FPL and assistance
areas, The sssistance areas include the
Southern Companies and all other Florida
utilities.

The existing generation and committed
plams of the primary and assistance
areas.

firm purchase agreements of the primary

The geographic location of
resources, whether those of
qualifying facilities, inde-
pendent power producers or
other utilities, may have an
impact on the amount of as-
sistance that would be avail-
able to FPL from its neigh-

§ .
and sssistance areas bors. These resources may

load the transmission sys-
tem, thus reducing the tie
line assistance capability.

4. The tie line transfer capability from the
assistance areas Lo Lhe primary area.

Table 11.B.2

It is necessary to maintain an adequate reserve margin, as well as
to have an acceptable LOLP. Adequate reserve margins assist in
maintaining flexibility if planning assumptions change and prevent
an over-reliance on assistance from neighboring utilities. They also
provide operating reserves for the multiple loss of large units,
unusual weather patterns, temporary shifts in customer usage
patterns, unanticipated change in growth rates and other unex-
pected developments. FPL uses 15% of summer peak load as a
minimum acceptable reserve margin in determining the need for new

capacity.

FPL's final determination of capacity needs is based on the more
conservative of the two criteria, i.e., whichever indicates a need
for more capacity. This approach assures that customer needs for

reliable service will be adequately met.
The reliability assessment is initially performed without consideration

of any incremental demand side programs. potential qualifying
facilities, additional power purchases or new capacity additions.

15




These alternatives are evaluated against one another in |ater
analyses and their reliability impact is taken into account at that
time. Since conservation is treated as an adjustment to the load
forecast, as discussed in Section |I1.A, the expected amount of total
incremental conservation is added back into the demand and energy
forecasts so that its reliability effect and economic benefit may be
determined in the planning process.

Screening Evalustion

The purpose of the screening evaluation is to identify appropriate
generation options prior to the detailed economic optimization
analysis. Screening of options is basically a two step process.
First, a broad list of capacity alternatives is pared down to a more
manageable size based on considerations of availability in the
required time frame (including licensing and construction lead time),
technological maturity and technical feasibility for use in FPL's
service area.

The second step in the screening evaluation is an economic com-
parison of the remaining options using "screening curves.” These
graphs illustrate the total revenue requirements of constructing and
operating a generation option versus its capacity factor. Since the
generation options would generally be of different sizes, these costs
are normalized on a $/KW-year basis. There are two components to
the total revenue requirements: capital and operating costs. The
capital revenue requirements are calculated based on the capital
costs of the generation option, as well as on FPL's projected cost of
capital. The operating costs (fuel and maintenance) are levelized
over a thirty year period following the expected in-service date.
This is done so that different fuel prices. as well as the effect of
different fuel price escalation rates, are included in the analysis.
The operating costs are calculated over the full range of capacity

16




factors. The resulting operating revenue requirements are then
combined with the capital revenue requirements at each capacity
factor. The result is a curve depicting the total levelized revenue
requirements for each generation option as a function of the capacity
factor.

Usually, the curves of similar generation opticns are displayed on
the same graph. The points of interest on these graphs are any
intersections between curves. The y-intercept of the curves shows
the fixed cost of the generation option, including capital and fixed
operation and maintenance. The slope of the curve is dependent
upon the operating cost (fuel. heat rate and variable OEM). A
steeper slope means greater operating costs. Figure [I.C.1
illustrates how generation options are compared using "screening

curves."

SCREENING EXAMPLE

LEVELIZED COST ($/KW-YEAR)

20 40 &0 80 100
CAPACITY FACTOR (%)

Figure I1.C.1
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When the curves for two similar generation options do not intersect
at any capacity factor, it is a good indication that the capacity
option described by the line having the higher costs (e.g..
Option A) will be, from an economic point of view, a less desirable
choice. Such options may be eliminated from the detailed economic
optimization analysis. However. if the curves cross le.g..
Options B and C), then it must be decided whether the expected
range of operation will occur beyond the crossover. If so, the
option corresponding to the line representing the higher costs le.g..
Option B) may again be eliminated from the detailed economic
optimization analysis. Through this process, the original list of
capacity options may be reduced before proceeding to the economic
optimization analysis. However, caution must be exercised in the use
of this method of analysis. Important factors such as the effect on
system operation and differences in unit availability are not
included. Therefore, the results should be viewed as a preliminary

screening only.

Creation Of The Reference Plan

As discussed in the previous section on reliability assessment, the
timing and amount of FPL's capacity needs are first determined
without incremental conservation, load management, interruptible
load. non-contracted qualifying facilities and firm power purchases
(i.e.. without the 1988 Southern contract). A multi-step process is
then used to create a Reference Plan, which is a plan designed to
meet FPL's total capacity need solely by the addition of new units.
This Reference Plan becomes the base line for evaluation of all
alternatives to the construction of new units. As the first step in
creating the Reference Plan, FPL identifies a number of alternative
generation expansion plans that would meet system reliability
requirements throughout the study period. Each of these expansion
plans consist of combinations of the candidate units which were
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selected through the preliminary screening process. Second, FPL
performs an economic optimization analysis of these alternative
expansion plans and examines the results of that analysis in light of
strategic considerations in order to determine which of these
alternative plans best meets FPL's needs.

The economic optimization analysis is the heart of the generation
expansion planning study. It is a detailed economic analysis with
the objective of producing the most economical generation expansion
plan while maintaining adequate generation system reliability. The
reliability analysis produces a schedule of capacity requirements.
Through the economic optimization analysis, the specific types of
generation capacity are identified. The objective of the economic
optimization analysis is to determine the total present value of
revenue requirements (PVRR). The PVRR includes the capital, fuel
and OEM costs for the new unit additions, as well as the fuel costs
for the existing units in FPL's system. The PVRR is the accumula-
tion of the annual nominal system revenue requirements over a period
of thirty years, which is discounted to present value using a
discount rate equal to the weighted cost of capital.

FPL chose to use the PROSCREEN program to do the economic
analysis in coordination with the detailed reliability analysis
program, TIGER. The TIGER program provides a very detailed
reliability assessment and PROSCREEN provides an economic analysis
that incorporates the following:

|
Annual revenue requirements of capital projects |
Detailed production costing simulation '
Limited fuel logic {
Dual fuel unit capability _
Interchange accounting i
Extensive program documentation -

L= o g TN S ]
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See Appendix E for a further description of the computer programs
used in the study.

Evaluation Of Alternatives
__It: New Construction

Following the creation of
1
the Reference Plan, sev- Altermatives Evalusted For

eral non-construction

Incremental Conservation
alternatives were tested f e

Losd Management
for cost effectiveness +  Imterruptible Load
againit the unit addjtiun - Potential nﬂ“fr'ﬂq Facilities
schieduie identified. “Tha, | * 1O THE (R fanern MY
alternatives, shown in Table I1.E.1

Table Il.E.1,  displace

units in the Reference Plan to the extent they are cost effective and
adequately address strategic considerations. When all non-construc-
tion alternatives have been evaluated, the remaining units represent
the total new capacity needs of FPL.

Identification Of The Base Plan

The series of new unit additions that remains after the incorporation
of non-construction alternatives is reoptimized to produce a Base
Plan. The methodology used to perform the reoptimization is similar
to that used to create the initial Reference Plan. A number of
alternative expansion plans are identified that would meet the
remaining capacity need throughout the study period. These plans
consist of units, including repowering, that survived the prelimi-
nary screening. These combinations are then subjected to economic
and strategic analyses in order to select the Base Plan that meets
FPL's needs in the most cost effective manner consistent with
strategic considerations. Section II.H describes the strategic
factors considered in FPL's planning process.
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By giving full consideration to both non-construction and construc-
tion alternatives, FPL's planning process results in identification
of a combined resource plan that includes a balance of all generating

and nongenerating alternatives.

Scenario And Sensitivity Analyses

The final phase of the planning study involves testing the Base Plan
under a number of alternative assumptions. A scenario is a
coordinated set of assumptions which describe all conditions
associated with a particular case. For example, a pessimistic fuel
price scenario would reflect not only higher fuel prices, but also the
corresponding changes in the economic and load forecasts. A
sensitivity analysis is an evaluation in which only one variable at 2
time is changed to determine the impact of each change on the Base

Plan.

FPL has tested the Base Plan under the following alternative

scenarios and sensitivities:

Alternative Scenarios Sensitivities

|
» Effective OPEC Cartel | * Lower Natural Gas
[Pessimistic Fuel Pricel . Awvailability
- 0il Shock |+ Lower Economy Energy
I - ) Awvailability
!« Gasification "Break |
: Even" |
« High Load !

In each case, the economics of the Base Plan were reexamined against

alternative expansion plans.
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Strategic Considerations

In developing a power supply plan, consideration of economics alone
would fail to recognize the changing environment which will most
certainly exist through time. Therefore, the expansion plan which
is considered to be lowest cost may or may not be an “optimal" plan,
depending on its ability to deal with other more qualitative issues.
FPL believes that it is appropriate to pursue a balanced approach to
meeting future needs. recognizing both economics and risk. To
achieve this balance, FPL's analysis includes consideration of a

number of strategic factors.

Some of the strategic
factors which are con- In ‘éﬁ"uw
sidered in the planning

Protection of the erwiromment
Comervation of natural resources
Table I1.H.1. A more - Customer retention and customer choice
comprehensive discus- *  Economic risk to the customer
- Fuel flexibility
Fleaibility to respond to changes In demand

process are shown in

sion of each of these

considerations follows. grovth

+  Operational flexibility
Section IV shows how - Financial integrity of FPL
these factors were - Regulatory uncertainty

applied in the power Table 11.H.1
supply planning pro-

Cess.

Protection Of The Environment
One of the most important considerations in the development of a
power supply plan is environmental impact. Environmental

requlations and emerging issues must be carefully analyzed in
eva..ating generating options. While two power supply alternatives
may be economically competitive, their effects on the environment

may be quite different.
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Conservation Of Matural Resources

The conservation of natural resources, such as coal, natural gas and
oil, must be an objective of power supply planning. Conservation
of these resources requires both supply side efforts to maximize the
efficiency with which such fuels are used in the production of
electricity, and demand side efforts to increase the efficient use of
electricity.

Customer Retention And Customer Choice
Consideration must also be given to the uncertainties introduced by
the awareness of the customer to the choices offered in an increas-

ingly competitive environment. This environment necessitates the
introduction of options which allow the customer to choose a desired
level of service at a corresponding price. Options such as inter-
ruptible rates and load management are an important part of the
power supply plan to meet customer needs.

Economic Risk To The Customer

Alternative expansion plans are often compared on a total present
value of revenue requirements (PVRR] basis. It is important,
however, to compare not only the "bottom line," but also the year
by year economics of alternatives. A plan which is lower cost in
year thirty, but does not preduce savings until year twenty-nine,
may not present the best economic choice to the customer. Par-
ticularly when savings are predicated on fuel price differences,
results should be carefully examined before a decision is made .
Reliance on fuel savings to offset higher capital costs introduces a
high degree of risk to both shareholders and customers. An
expansion plan must therefore carefully consider the risks associated
with relying on fuel savings to offset initially higher capital costs.

23




“Fuel Flexibility

Recent events have clearly demonstrated the volatility of the fuels
market. The price and availability of fuels, most notably oi! and
gas, have shown dramatic swings over the past few years. These
swings influence the results of the power supply planning study.
affecting both type and timing of units.

In evaluating supply options, consideration must also be given to
changing price relationships between competing fuels. Power supply
plans are developed assuming certain long range price relationships
between competing fuels. In identifying a preferred plan. it is
important for the planner to realize that the conditions upon which
a decision is based are subject to change after a course is set.
When fuel price relationships change to the point where the
economics of a supply are significantly altered, the ability to switch
fuels would benefit the utility and the ratepayer. There is an
emphasis, therefore, on developing a power supply plan that
maintains the ability to respond to changing fuel price conditions.

It is important in discussing fuel flexibility to distinguish between
a unit which is capable of burning several different fuels at the time
it is put into service and a unit which can be “converted" to burn
different fuels. Both could be considered "fuel flexible." However,
the capital costs may be quite different and this difference must be
factored into any comparison between the units. For example, a coal
unit capable of burning oil or gas may be considered to offer
approximately the same fuel flexibility as a combined cycle unit
capable of burning natural gas or coal. However, a large portion of
the capital cost of the coal burning combined cycle unit may be
deferred until it is economically attractive to burn the coal, while
practically all of the capital cost of the coal unit must be committed
up front whether or not the additional fuel capability is used.
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_Aluxibilitx To R%;md To Changes
In Demand Growt

Uncertainty over demand growth must also be considered when a

power supply plan is developed. Options with short installa-
tion/construction lead times and modular construction allow the
utility to respond to changes in the demand forecast. Options which
have long lead times introduce significant risk into a plan by making
it more difficult to respond to change. In many cases, this will also
impact the financial risk associated with the plan. Medular con-
struction, meaning the unit can be constructed in "pieces.” also
enhances the utility's ability to respond to changes. An exzsmple
would be a combined cycle unit, which consists of one or more
combustion turbines and a steam turbine generator. These com-
ponents can be "phased in" to match the pattern of demand growth.
p TS

Operational Flexibility

When a number of diverse alternatives are compared, consideration
needs to be given to the operational requirements of the system.
Particularly where non-utility supply sources are evaluated, the
following factors should be accounted for in the analysis:

* Unit dispatchability

» System voltage regulation

+ System reactive requirements

* Transmission constraints

+ Unit cycling requirements imposed by load patterns

Financial Integrity Of FPL

Financing and rate relief are major considerations that must be
analyzed before a plan is adopted. Any power supply plan requires
a financial analysis to determine if adequate financing can be
expected to be available at a reasonable cost. The availability of
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financing is dependent on the financial integrity of FPL, which is
reflected in its debt coverage ratios, return on equity and capital

structure.

In a business such as FPL's, investors must perceive that their
investment will earn a rate of return comparable to that available
from companies of similar risk. Adequate revenues producing a fair
rate of return on the investment are essential to attracting invest-
ment to FPL. Such investments are needed to meet the following
facility requirements: 1) replacement of existing lines, poles.
cables and power plant components as they wear out or become
obsolete, 2] environmental control equipment. 3} capital improve-
ments to facilities to enhance efficiency, 4) investment in fuel
stocks to obtain supply security and stability, 5) demonstration
projects for new technology, 6) capital investment to maintain
flexibility of fuel supply and 7) new facilities to accommodate load
growth.

Requlatory Uncertainty
Regulatory considerations represent significant issues in the power

supply planning process. As a result of a myriad of regulatory
requirements, numerous uncertainties are created in the overall
planning process. These uncertainties can impact the cost and
timing of potential options. One of the main responsibilities of the
power supply planner is to assess existing and proposed Federal and
State regulations in order to develop an expansion plan that
properly addresses these considerations.

Both nuclear and fossil generating plants have to meet State and
Federal regulations. On the Federal level. there are several
agencies, such as the Nuclear Regulatory Commission [NRC) and the
Environmental Protection Agency (EPA), which have approval
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authority over the design and construction of power plants.
Likewise, on the state level, generation additions have to meet the
standards set forth by the Florida Department of Environmental
Regulation (FDER) and other state, regional and local agencies.
Also on the state level, the Florida Public Service Comm--sion
(FPSC) must make a determination of need for any proposed power
plant,

The end effect of these regulatory requirements is the creation of
uncertainties in the planning process with regard to capital costs,
lead times for site selection and plant construction. The capital
costs of a new generating plant may be increased by additional
equipment necessary to meet regulatory requirements. For example,
scrubbers and electrostatic precipitators are now required on all new
coal fired power plants. Future legislation may resuit in even more
stringent requirements that would significantly increase the costs of

new generating units.

The lead time. or time for construction of a new plant, has also been
significantly affected by regulations. A plant that might have been
built in five years in the past may now take ten years Lo site.
license, design and build, due to more comprehensive licensing
procedures and required studies. Longer lead times increase the
uncertainty of timely completion of generation projects and thus,
affect the overall reliability of the system. In addition, extended
lead times increase the financial risk of a project. as well as the

possibility of cost overruns.

Until 1987, the Power Plant and Industrial Fuel Use Act (FUA or
Act) prohibited the use of natural gas or petroleum in new electric
power plants unless an exemption was obtained from the Department
of Energy. In 1987, the Act was amended to remove all restrictions
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on construction of peak and intermediate load power plants and to
allow construction of base load power plants using natural gas or
petroleum if the plants are also coal capable. Under the definition
of coal capability provided in the Act, a base load power plant need
not be capable of burning coal immediately upon operation. The
power plant must have inherent design characteristics to permit the
addition of equipment necessary to render the power plant cspable
of using coal in the future and not be physically, structurally or
technologically precluded from burning coal. The alternative
generation technologies considered by FPL satisfy these require-
ments.

Consistency With Peninsular Florida Needs

The generation additions in the Base Plan are compared with the
Peninsular Florida needs identified in the FCGC's most recent
statewide planning study. This comparison is designed to ensure
that the plans are generally consistent and to explore the reasons
for any inconsistencies.
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ASSUMPTIONS

Power supply plans are based on a number of forecasts and assumptions.
he timing of FPL's need for

Once a need for

One of the major parameters that drives t

additional capacity is the summer peak load forecast.
additional capacity has been |dentified. the development of an optimal

power supply plan depends on a number of factors, including the
availability of non-generating alternatives, the capital and operating
costs of the various generating options, the fuel price forecast. the
utility's cost of capital and the utllity's mix of existing resources. This
section discusses each of the major forecasts and assumptions that serve

as inputs into the planning process.

A. Load Forecast

FPL prepares long term lwenty year forecasts of customers, sales
and net energy for load, and summer and winter peak demand using
a variety of load forecasting technigques. These include regression
analysis, time series analysis, end use modeis and load duration

curve analysis. FPL's "most likely" forecast is based on most likely

assumptions about factors such as population, price of electricity
There |s nonetheless a great deal of uncertainty in
any forecast which must recognize economic, demographic,
technological and social changes. Therefore, in addition to the
scenarlo of most likely conditions, alternative scenarios are
developed to take into account optimistic and pessimistic assumptions
about the economy and customer growth. These alternative scenarios
are used to develop high and low band forecasts. The following is
a brief summary of the long term forecast methodology. input
See Appendices B and C for more detail

and weather,

assumptions and results.
on FPL's load forecast.
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Forecast Methodology

-

Customers

Customers are forecast by revenue class. The Residential
customer forecast is based on projections of population and
household size. Commercial, Industrial, and Street and Highway
customers are forecast using econometric models. Specific
projections are made for the number of customers in the Other
Public Authority and the Railroads and Railways classifications.

Sales

Residential sales are forecast using an integrated end
use/econometric model developed by EPRI and known as the
Residential End Use Energy Planning System (REEPS). Typical
input requirements in REEPS are the price of electricity,
weather variables, appliance saturation and household vintage.
REEPS incorporates FPL's Home Energy Survey and Residential
and Demographic Survey data as input into the customers'
household appliance purchases. The REEPS model output is
adjusted to reflect the conservation induced by FPL's
conservation programs.

Commercial sales are forecast using ihe Commerci~l End Use
Model (COMMEND), also developed by EPRI. COMMEND
forecasts commercial energy requirements by disaggregating the
commercial sector into building types, end uses and fuel types
and then examining trends in these components.

Industrial sales are forecast using a linear multiple regression
model that incorporates Florida manufacturing employment and

FPL service territory population as explanatory variables.

Resale (wholesale ) sales are comprised of three categories which
are forecast separately. The forecast of sales to Seminole
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Electric Cooperative is based on Seminole's service vbligation,
regression analysis and load duration curve anslysis. The
forecast of sales to full requirements customers other than
Seminole is based on state space modeling. The forecast of sales
to partial requirements customers is based un contract demands
from the customers and historical usage patterns.

Sales forecasts for these and other classes are summed to
produce a total sales forecast. Transmission loss estimates,
which are based on FPL's most recent cost of service study
(1987), are then applied to the total sales forecast to forecast
annual net energy for load.

Peak Demand

Summer peak demand per customer is forecast using a multiple
regression model. Explanatory variables include the real
average price of electricity, real per capita income, and a
weather term multiplied by the stock of air conditioning
appliances. The output of the demand-per-customer model is
multiplied by the forecast of FPL summer customers to obtain

total summer peak demand values.

Winter peak demand is forecast using the same methodology.
The multiple regression model for winter peak demand-per-
customer uses price of electricity, weather, and heating
appliance saturations as explanatory variables.

Embedded conservation and future non-utility induced
conservation are Implicit in the regression models used to
forecast peak demands. In addition, adjustments are made to
the output of these models to reflect the incremental impacts of

utility induced conservation.
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Forecast Assumptions
The assumptions which drive the customer, energy and load

forecasting models come from both internal and external sources.
For example, FPL's current service territory population forecast was
prepared by combining FPL's internally estimated share of each
county served with the average of the mid-band and high-band
county population forecasts by the Bureau of Economic and Business
Research (BEBR). Similarly., economic projections combine FPL's
internal estimates with data from outside sources such as Data
Respurces, Inc. [(DRI). The assumptions used in the creation of
FPL's 1989 forecast are shown in Table I11.A.1.

Assumptions Used In The
Crestion Of FPL's 1989 Forecast

FPL Service Territory Populstien Housshold $%re In FPL Service Territory
Compound Aversge Avaa) Crowth Rete Compound Aversge Ana] Crewth Rste
Years Low Most Likely High Years Most Likely
1976-1988 - nn — 19781964 -0.9%
1988-1938 1.8 .n .n 19858-1998 -0.6%
1988-2008 1.5% 2.0 1.5 1988-2008 0.5

Florids Rea) Persoral (ncome Electricity For Tota] Customers
Compound Aversge Ayna) Growth Rete Campound Avermge A Crewth Bite
Years Low Most IJ-'I: M Years Most Liksly
1978- 19848 - 5.1 —— 1978-1988 0.5%
1988-1998 2.0 in in 1985-1598 =0.T%
1968-2008 .7 in 3.6% 1984~ 2008 =0.6%
Table I11.A.1
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As shown in Table I1l.A.1, population in FPL's service area is
expected to continue to grow over the next twenty years. The
compound average annual growth rate (CAAGR) is expected to be
2.0% per year, down from the 3.1% level experienced during the last
decade. Household size is projected to be 1.99 persons in 2003,
down from 2.20 in 1988. This reduction in household size results
from an aging population and demographic changes in households.

Forecast Results
The historical and forecast average annual growth rates in
customers, demand and energy are summarized in Table I11.A.2.

FPL's 1989 Forecast Results

Tota]l Customsrs Demmnd: Sumser Peak
Compound Aversge Anrual Crowth Rate Cospound Aversge Anmua| Growih Rate
Low Post Liksly High Years Low  Most Likely High
— a1 m— 1578-1988 o — &.0% ——
1.5% 1 1.N 15881958 1. 1. iy
.1 L7 LA 1988-2008  1.8% 2.8 ..
Mt For Losd Demand: Winter Peak
Compourd Aversge Growth Rets Compourd] Aversge Anwa] Growth Rats
Low Most Likely i Yoars Low  Most Liksly  Migh
—ee- "0 — 1976-79/1988-89 === 1.9% R
.1 1.0 £ Y 1988-89/1996-99 1.7 1.8% AR
.13 .78 3.5% 1988-89/2007-08 2.7\ 1.0% 1.5%
Teble I11.A.2
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The population growth and household size projections used hy FPL
reflect a consistent decline in the customer growth rate over the
forecast period. The compound average annual growth rate in total
customers is expected to decline from 4.1% during the last decade to
2.7% over the next twenty years.

This decline in customer growth rate is reflected in the forecasted
twenty-year growth rates of net energy for load (2.7%) and summer
peak demand (2.4%). both of which are below the growth rates for
the last decade.

The forecasts of customers, summer peak demand, winter peak
demand and net energy for load are shown in Figures M.A.1,
I1.A.2. I11.A.3 and I11.A.4, respectively and the components of
total energy sales are presented in Figure 111.A.5. Additional detail
on the forecast results and underlying assumptions is contained in
Appendices B and C.
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NET ENERGY FOR COMPANY LOAD

140,000
i "
120,00 — 2
/'/ g
.
= 80.000
] |
60,000 —
|
d -
! | HISTORICAL ——
40.,00C = HIGH =]
By MOST LIKELY —— |
| LOwW Amrne! |
20,006 —
o Q 4 W WD D e W WD e T - -]
5882588 SFsEEEEZES
___________ - L)
YEAR
Figure III.A.8
v
[*¥)
—d
el
v
=
E S
=

[ RESIDENTIAL [T COMMERCIAL [ INDUSTRIAL [ OTHER

Figure I11.A.5




Fuel Price Forecast

Fuel price and availability forecasts and the resulting projected price
differentials between alternative fuels are major factors used in
developing FPL's strategy for meeting future generating capacity
needs. FPL's forecasts are generally consistent with other published
forecasts prepared at the same time.

Forecast Methodology

FPL uses a scenario approach to the development of long term fuel
price forecasts. FPL develops a base case scenario, as well as
alternative fuel price scenarios which reflect potential changes in the
various fuel markets. Each scenario describes potential international
and domestic events which can affect the supply, demand, and/or
price of fuels over time. Scenarios are not predictions of specific
events, but a description of potential market conditions which could
result in different fuel prices and availabilities. The base case
scenario describes market conditions which are considered the most
likely to occur. The alternative scenarios are considered less likely
to occur and describe market conditions which result in higher and
lower prices, and different availabilities, than the base case.
Together. these scenarios tend to bound the range of uncertainty
in fuel price forecasts, and provide the mechanism to evaluate the
study results under a reasonable range of price and availability
forecasts. In addition, an oil shock scenario was developed to test
the effect that a radical change in fuel markets would have on FPL's
generation plan.

These scenarios are used to support the various price forecasts for
crude oil and mine mouth coal. Forecasts for fuel cil and natural gas
are then developed based on expected market price relationships
between those fuels and crude oil. Real price forecasts are also
prepared for fuel transportation costs. Delivered real fuel prices
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are derived by adding the fuel and transportation components. The
resulting forecasts are multiplied by FPL's forecast of the GNP
implicit price deflator developed for each scenario to produce nominal
delivered fuel price forecasts. These final forecasts are reviewed
to ensure reasonableness and consistency. A more detailed
description of FPL's fuel forecast methodology is contained in
Appendix D.

Oil And Gas Scenarios

The primary factor that differentiates the most likely oil and natural
gas price forecast from the alternative oil and natural gas price
scenarios is the degree of success the Organization of Petroleum
Exporting Countries (OPEC) is projected to have in controlling the
crude oil market. The most likely scenarioc assumes that a production
sharing agreement between all OPEC members with varying degrees
of adherence will exist throughout i'.hn thirty year forecasting
horizon. This scenario also assumes that non-OPEC crude oil supply
will decline slowly, but steadily, and that OPEC will regain control
of the market by the early 1990's. This will contribute to a steady
increase in the real (constant) dollar price of oil and natural gas
through the 1990's. The rate of increase in the real price of oil and
natural gas is expected to diminish in the late 1990's, as higher oil
prices result in a resurgence in non-OPEC supply. The rate of
increase in the real price of oil is expected to decrease even further
after the year 2000, as non-OPEC production peaks, then declines
for the remainder of the planning horizon and competition from
alternative sources of energy replaces non-OPEC supply as the
limiting factor in OPEC's ability to continue to increase the real price
of oil. However, the rate of increase in the real price of natural gas
will escalate rapidly after the year 2000, as the more rapid decline
in domestic natural gas supply results in natural gas becoming a
more premium product, competitive with No. 2 il in the heating oil
market.
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The effective OPEC cartel scenario assumes that a more restrictive
production agreement is implemented and observed by all OPEC and
some non-OPEC countries, which maintains world oil supp'y at a level
sufficiently lov' to force supply and demand to reach equilibrium at
a higher price than in the most likely case. These assumptions
contribute to significantly higher oil and natural gas prices
throughout the planning horizon.

The ineffective OPEC cartel scenario assumes that OPEC is unable
to adhere to an effective production sharing agreement and that
»production cheating" and "price discounting" are extensive. Under
this scenario, all member nations would compete for market share and
raise production to the level necessary to meet internal financial and
political requirements. This level of competition would result in
relatively low oil prices throughout the planning horizon. However,
since most of the natural gas used in the U.S. is domestically
produced, and since low energy prices would lead to lower
exploration and development expenditures in the United States,
natural gas availability would be significantly reduced under this
scenario. This would result in natural gas prices rising much faster

than oil prices.

Coal Scenarios
The primary factor that differentiates the most likely mine mouth coal

price forecast from the alternative coal price scenarios is the degree
of success the domestic coal industry will have in increasing or
maintaining its share of the boiler fuel market at the expense of oil
and natural gas. The most likely scenario assumes that the demand
for coal will remain constant through the early 1990's then increase
slowly to partially fill the additional capacity requirements in the
boiler fuel markets, FPL's projection of abundant domestic supplies
of coal in all sulfur grades and a very competitive market with
chronic excess production capacity leads to the conclusion that the
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real (constant) dollar mine mouth price of coal will decline slightly
through the early 1990's. As demand increases in the mid=1990's,
the real price of coal should increase slowly as more costly mines are
opened to meet a growing demand.

The high (mine mouth) coal price scenario, which is consistent with
the effective OPEC cartel scenario, assumes that the demand for
coal will remain constant through the early 1990's, then increase
more rapidly than in the most-likely scenario to fill the additional
capacity requirements in the boiler fuel market as end-users switch
from high cost oil and natural gas. As a result, coal prices will
remain essentially unchanged in real (constant) dollars terms
through the early 1990's then increase slowly as more costly mines
are opened to meet a growing demand. In general, mine mouth coal
prices will only be slightly higher than in the most likely case as
suppliers attempt to capture a portion of the increase in oil and
natural gas prices without giving up their market share to a
competing coal company.

The low (mine mouth) coal price scenario, which is consistent with
the ineffective OPEC cartel scenario, assumes that the demand for
coal would remain constant through the late 1990's, then increase at
a slower rate than in the most likely scenario to only partially fill the
additional capacity requirements in the boiler fuel markets as
industry responds to the lower cost of alternate fuels. As a result,
coal prices will decline through the mid-1990's then increase slowly
as more costly mines are opened to meet a growing demand. In
general, mine mouth coal prices will only be slightly lower than in
the most likely case as the coal industry tries to maintain market
share in light of relatively low cost oil.




A forecast of coal transportation costs was developed assuming a
competitive delivery situation. Scenarios consistent with the most
likely and alternate oil. natural gas and coal price scenarios were

developed.

0il Shock Scenario

The oil shock scenario is essentially the same as the most likely
ccenario until 1993, at which time there would be a major disruption
in crude oil supply, such as an upheaval in a major Middie Eastern
producing country which is postulated to last about six years. This
would cause a sudden and radical imbalance between crude oil supply
and demand. The resulting oil shock price forecast would mirror
the 1979 run-up in prices and the subsequent market changes
through 1988. After the initial price rise, prices would level off.
Demand for petroleum products will decline as the market adjusts to
higher prices through conservation and fuel switching., and OPEC
countries will reduce supply. attempting to maintain higher prices.
By the seventh year of relatively high prices, Middle Eastern OPEC
countries would find themselves producing at levels which would
not meet their revenue needs. To compensate for reduced revenues,
several Middle Eastern countries would begin to increase production.
As a result, supply would exceed demand and prices would plummet
by the year 2000. After a short adjustment period during which time
OPEC would regain some control over its members' production
volumes, the price forecast under this scenario returns to the most

likely forecast (in the year 2002).

A comparison of the projected prices of high sulfur coal delivered to
the Martin Site, distillate fuel oil and natural gas is shown in
Figure 111.B.1 for the oil shock scenario.
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COMPARATIVE FUEL PRICES 1989-2018
(CONSTANT 1989 DOLLARS)
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Figure |11.B.1

Residual fuel oil and natural gas prices would follow the same pattern
as crude oil prices, while coal would be relatively unaffected and
forecasted coal prices would be only slightly higher than in the most

likely scenario.

Forecast Results

A comparison of the projected real prices of high sulfur coal
delivered to the Martin Site, distillate fuel oil and natural gas are
shown in Figures 111.B.2 through [Il.B.4 for the most likely.
ineffective OPEC cartel, and effective OPEC cartel scenarios,
respectively. These comparisons indicate a trend toward an
increasing differential between the cost of coal, and natural gas or

oil.

The detailed fuel price forecasts for these fuels. together with
forecasts for coal delivered to SIRPP, 0.7% sulfur residual fuel oil
and 1.0% sulfur residual fuel oil are presented in tabular form in

Appendix D.
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COMPARATIVE FUEL PRICES 1988-2018
(CONSTANT 1980 DOLLARS)
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COMPARATIVE FUEL PRICES 1889-2018
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Fuel Supply And Availability

Natural Cas

Natural gas is the primary fuel for the repowered Lauderdale Unit
Nos. 4 and No. 5 and for the Martin Combined Cycle Unit Nos. 3
and 4. The back-up fuel for both sites is distillate fuel oil. It is
anticipated that the back-up fuel will only be used in the event of
natural gas supply disruptions. A summary of the natural gas
volumes projected to be delivered to FPL under the various scenarios
is presented in Appendix D.

On January 13, 1989, Florida Gas Transmission Company (FCT) filed
with the Federal Energy Regulatory Commission (FERC) for a
certificate to become an "open access" (common carrier) pipeline.
This certificate, as well as the Phase || expansion (to 925 million
cubic feet per day) of the FGT system, are currently pending before
FERC for approval. As a result of the open access filing, the
existing FGT pipeline capacity (Phase 1) will be reallocated. Based
on the proposed allocation plan submitted by FCT on May 13, 1389




to the parties involved in the Phase | settlement proceedings, FPL
will receive sufficient firm gas transportation capacity to meet the
natural gas requirements of the repowered Lauderdale Plant and the
Martin Combined Cycle Unit Nos. 3 and 4. Citrus Trading Corp. (a
subsidiary of Citrus Corp., jointly owned by Enron Corp. and
Sonat, Inc.) will provide firm natural gas supplies.

Transportation of the natural gas to each plant site will be provided
by FGT. Currently, both sites are connected to the FGT pipeline
system. The pipeline lateral to the Lauderdale Site will be upgraded
in the second quarter of 1991 and will have sufficient capacity to
accommodate the repowered units. The existing pipeline lateral at
the Martin Site does not have sufficient capacity to deliver the full
gas volume requirements of the Martin Combined Cycle Unit Nos. 3
and 4. In order to provide an adequate gas supply. a new lateral
will be constructed as discussed in Section V.D of this document.

Coal

The coal tonnage requirement for 800 MW of coal gas generation for
the Combined Cycle Unit Nos. 5 and 6 at Martin will be approximately
2.3 million tons per year. This requirement would increase to
approximately 4.5 million tons per year if the Martin Combined Cycle
Unit Nos. 3 and 1t were retrofitted with coal gasification. The supply
of this coal could come from either domestic or foreign producers,
or both, with little or no impact on the domestic or foreign coal
supply markets. The production capacity of the coal supply market
is currently under-utilized and this situation is expected to continue
through the late-1990's. As a result, it is expected that coal will be
readily available. This condition of production capacity under-
utilization exists for a broad range of coal qualities, spanning all

sulfur grades.
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A significant component of the cost of coal supply to any power plant
is the cost of transportation and delivery. The cost of transporting
and delivering coal can amount to from thirty to sixty percent of the
total delivered cost of coal for power plants in Florida. A critical
factor that determines the cost of transportation and delivery is
whether there is more than one transportation and delivery
alternative. Having more than one coal transportation and delivery
alternative is also highly desirable in order to provide diversity,
flexibility, and competitive transportation rates.

The Martin Site offers the desired flexibility. A six mile rail spur
from the Florida East Coast Railway (FEC) main line enters the Plant
property from the northwest. The FEC is a private, non-union
railroad operating entirely within Florida, with a connection to the
Norfolk-Southern railroad in Jacksonville, Florida. The Norfolk-
Southern runs north into the Appalachian and lllinois coal fields.
In addition to the FEC, one of the main lines of the CSX Railroad
(CSX) in Florida runs adjacent to the northeast corner of the Martin
Plant property. The CSX system extends into the Appalachian and
Illinois coal fields. A spur of approximately one mile from the CSX
main line to the plant would have to be built to enable CSX to deliver
coal to the Plant.

The fact that the plant can be served by two separate, independent
railroads both of which have access to the coal fields in Appalachia
and lllincis, will provide competitive transportation rates, diversity
and flexibility in coal transportation and delivery.

Financlal And Economic Data

Several financial and economic parameters were used in the economic
analyses of competing options. A summary of these assumptions is
presented in Table [11.D.1.
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Of Financial And Economic Assumptions
(For Long Range Planning Purposes)

Discount Rate: 12%
AFUDC Rate: 121

Projected Projected
gluﬂnthn Ratios Cost Of Capital
Debt u4% Debt 10.0%
Preferred 9% Preferred 10.0%
Equity 47% Equity 14.5%

Tax Assumptions
Rates: Book Life:
State 5.50% Fossil Units 31 Years
Federal 32.13%% Combustion Turbines 30 Years®’
Effective 37.63% Combined Cycle 30 Years
Coal Casifier 30 Years

Tax Deprecistion Life: 20 Years

2’gtate income taxes are deductible for federal tax purposes and thus,
effectively reduce the federal tax rate from 34% to 32.13%.

2/pesigned with the capability of future conversion to combined cycle

operation.
Annual Escalstion Ass fons
{Tn Percent)
Plant®’
General'’ Construction

Year Inflation Cost OEM Cost™’

1989 4.5 5.1 5.0

1990 4.5 5.0 4.9

1991 4.5 5.0 4.9

1992 4.6 5.1 5.0

1993 4.5 5.0 .9

1994 4.9 5.1 5.0

1995 5.1 5.4 5.3

1796 5.3 5.5 5.4

1997 5.4 5.5 5.4

1998 5.5 5.6 5.5
1999-2015 5.4 5.6 5.5

/GNP Implicit Price Deflator (IPD)
2/producer Price Index (PPl) for Capital Goods
2/Consumer Price Index (CPI)

Table (11.D.1
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E.

Supply Side Options

Existing Unit Data

The data required for modeling FPL's generation system operations
includes individual unit capacities, heat rates, forced outage rates,
maintenance outage rates, OEM costs and fuel types. This individual
unit data is used in conjunction with the fuel price and load and
energy forecasts to calculate system production costs.

Data for existing units was based on historical performance and on
the projected results of FPL's plan to decrease the forced outage rate
of its fossil units. This plan is further described in Section IV.B
of this document.

New Generation Options

The modeling of new generation options requires the same categories
of data listed above, plus data on capital costs and construction cash
flows which are used to calculate capital revenue requirements.

Table 111.E.1 provides a summary of the planning data for the major
generation options considered in this study. The cost and
performance data associated with each generation option were
developed by FPL with the assistance of architect/engineers, coal
gasification process developers and recent studies by the Electric
Research Power Institute (EPRI). The cost and performance data
for the units to be constructed will change as engineering. design
and licensing progress and component purchases occur. The
amounts shown in this document will be updated accordingly. More
detailed information on the units to be constructed is presented in

Section V.A.

Although FPL considered a more extensive list of alternatives in the
planning study, many were eliminated in the screening evaluation
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(See Section IV.C). Only the options studied in detail are presented
in Table I11.E.1. Where capital or OEM costs vary between the first
and second units installed at a single site, separate cost data is
shown for both the initial unit and the extension unit.

Interchange And Economy Power Purchases

FPL's contracts for interchange and purchased power can provide
a substantial portion of system energy requirements. Toassure that
forecasts of future energy production requirements reflect an
appropriate contribution from interchange and purchased power
sources, major categories are identified and included in modeling.
For each category., energy cost and availability assumptions are
provided as input.

The categories of interchange and purchased power include firm and
non-firm (economy) sources. The firm sources are available to meet
capacity requirements and are modeled in accordance with existing
capacity contracts with the Southern Companies and the Jacksonville
Electric Authority (JEA). The non-firm energy sources are modeled
as energy available to offset the use of other higher cost generation
sources. Such non-firm energy sources are not available to meet
capacity requirements. The non-firm sources modeled include both
intrastate and interstale economy energy.

FPL's major source of firm purchased power is from Southern. The
Unit Power Sales Agreement (UPS) between FPL and Southern was
executed in 1981 and amended in 1982. It includes provisions which
require Southern to make best efforts to supply the contracted
capacity at a 90% annual capacity factor. FPL's capacity entitlement
is available for scheduling based on system economics subject to
minimum purchase requirements as detailed in the Agreement.
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The forecasted energy rates
Forecasted Energy Rates

d i t L -
used as input to the produc For 1982 UPS Agreement

tion cost model were based on

data provided by Southern Yoar $/MWH
Company Services (SCS). 1989 22.48
Th — a ho : 1950 21.78
e energy rates snown In 1991 21.39
Table I11.F.1 are the result- 1992 21.06
oo 1993 21.69
ing average costs as dis 1994 23.53
patched by the production 1985 23.7%
cost model.
Table II11.F.1

In Junuary, 1988, FPL and

SCS executed a letter of intent to negotiate an agreement at a level
of 700 MW from June, 1995 through May, 2010. In July, a contract
was signed at a level of 900 MW from June, 1935 through May, 2010.
Capacity charges for the 1988 contract are shown in Table 111.F.2
and reflect the expected unit ratings provided by Southern. In
order to verify the economics of this contract, it was treated as an
alternative to new construction in the analysis which led to the
development of the Base Plan. The history and projections of
current capacity entitiements from Southern, based on the expected
unit ratings, are shown in Table I11.F.3.

FPL's other source of firm purchased power is a contract entered
into in 1982 with JEA. This contract entitles FPL to a portion of
JEA's capacity from the jointly owned St. Johns River Power Park
units. FPL owns 20% and purchases an additional 30% for a combined
50% of the total capacity (i.e., 624 MW out of 1,248 MW) for the life
of the plant. Since the available capacity is unit-specific, planned
and unplanned outage data is included in modeling, in addition to
forecasted energy costs, which are based on the fuel price forecast

and unit performance data.
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1949
1990
1991

1992

1994
1995

MOTES :

1,067.0
2,085.0
2,061.0
2,067.0
1,004.0
T24.0
213.0
e
WA
KA
WA
NSA
NSA
HSA
LI
NS
WAA
MR
WA
WA
WA

NSA

340,374
176,136
186,205
396,428
265, b
169,589
W3, 254
N/A
LI
H/K
LT
LT
LA
WA
N/A
LT
/A
LT
N/A
N/A
M/A

LIS

13.720
15.979
15.600
15.982
16.834
17.218
16.922
/A
NSA
N/
WA
NS
/A
SR
WA
LI
HSA
MNSA
WA
N/A
LT
/A

N/A
N/A
N/A
HIA

177.0

392.0

m.0

911.0

911.0

911.0

911.0

911.0

1.0

911.0

911.0

911.0

911.0

911.0

911.0

911.0

/.o

80.0

28,319
67,762
128,017
160,454
159, 184
158,904
158,476
158,028
157,573
157,443
157,754
158, 648
160,168
161,243
162,220
164,286
164, 094

71,036

NAA
N/
H/A
NSA

CAPACITY AVAILABLE AT MIMIMUM SO0% AMNUAL CAPACITY FACTOR
W/A = WOT APPLICABLE

HiA
LA
L
WSA
13.313
. W05
1h. 796
1677
1h.561
1h.536
16,496
14,455
Th b1k
Ve k02
14,430
16.512
14651
14,750
14.839
15,028
15,193
15.578

2,067.0
2,065.0
2,063.0
1,067.0
1,881.0
1,16.0
§3s.0
911.0
911.0
911.0
a11.0
911.0
911.0
911.0
9.0

-]
-1
-
o o O O o O 9O

340,124
376,136
386,205
396,418
293,763
nrasm
17,1
160,454
159,184
158,904
158,476
158,028
157,573
157,643
157, 54
158, 648
160, 168
161,243
162,220
164, 286
166, 0%
71,036

13.720

15.17%
15,600
15.962
16.401
16.215
1. 760
16677
1k, 561
16,536
14, 496
Th 455
Thdls
14,602
16.430
18,512
16,651
14,750
14,839
15.018
15,184
15.578

Table I11.F.2

52




FPL Capacity Entitlesents’” 5
From W Cospany

n )

;

Unit Power Sales Total

Year  ¥Winter  Susser  Winter  Summer | Wimter | Summer
1343 300 300 35 353 651 &5%3
156, 300 300 661 [25] 961 -
1985 300 300 1732 LFAL] 022 J018
1586 300 300 1727 1728 2027 2025
1987 1] 0 20313 2013 7013 2033
1988 (4] 0 2050 205 2050 2048
198927 0 0 2050 2067 2050 2067
1590 (4] 0 2067 2064 2067 2064
1991 0 0 2064 2060 2064 2080
1992 4] [/ 2058 201 1058 2072
1931 o 0 1723 112 1723 1326
1554 i} 0 1325 967 1325 LT
1995 0 0 Bi6 an hE an
1 G-

2009 0 1] an aMm M amm
2010 0 0 an 4] m 1]

1963 Wimter = Winter, 1902-83

*Totals reflect tota] cepecity entitlements resulting from sgressents
between FPL and Southern Company. Mowine] contrect M values adjusted fer
actual 1988 unit retings.

2/ yalues for 1983-1909 are sctusls

Table |1I1.F.3

Non-firm sources modeled include both intrastate and interstate
economy energy. Including these sources in the production model
does not have any impact on the amount of capacity required, but
reduces the utilization of other relatively higher energy cost capacity
resources through their displacement by lower cost energy from
other utilities. Table I11,F.4 summarizes the assumptions for both

interstate firm capacity purchases and economy energy availability
through the year 2018. The projected economy availability is based

on a forecast by Southern through May, 2010 and is further
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For Interstate Firm

urchases And Econom A Hd:lll
Purchases va
_r q Availability

Avallable Avallable
Firm Pesk Orr-Peak Econcmy Off-Peak Economy

Year !mum_iﬂs

1989 1,067 300 300
1950 2,065 300 100
1991 2,063 300 300
1992 2,067 300 300
1993 1,491 ma7 803
1954 1,116 1,186 1,184
1995 534 1,18 172
1996 g1 1,22% 1,400
1997 an 1,197 1,394
1998 L1k} 1,109 1,38
1999 LB} 1] 1,354
2000 a1 919 1,084
2001 911 763 1,097
2002 911 706 1,088
2003 9 575 1,07%
2004 a1 e 1,0n
2005 1 154 Y|
2006 911 m 1,034
2007 m 191 1,084
2008 911 178 1,044
2005 911 141 1,003
2010 380 2 1,6
0M o 1,223 1,651
2012 0 1,123 1,651
03 0 1,023 1,651
2014 0 I 1,651
015 ] 823 1,651
2016 1] 713 1,651
m7 0 623 1,651
018 o 521 1,651

Table III.F.%
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constrained by tie line capability and firm purchases. The UPS off-
peak capacity is assumed to become available for economy sales in
2011, bhowever, only a portion of the on-peak UPS capacity is
assumed to become available due to Southern's anticipated load
growth. Projected seller energy prices were based on forecasts
provided by Southern Company Services. The transaction price to
FPL is based on a "split the savings" calculation between this energy
price and FPL's incremental energy price at the time of the
transaction.

FPL assumed f on-peak intrastate economy (i.e.. broker)

availability throughout the study period. The projected energy
costs are based on FPL's coal price forecast. The transaction price
to FPL is also based on a split the savings methodology.

Qualifying Facilities

FPL expects that qualifying facilities (QFs) will continue to develop
in the future due in part to the encouragement provided by
Section 210 of the Public Utility Regulatory Policies Act of 1978
(PURPA] and the FPSC rules implementing the Federal Energy
Regulatory Commission (FERC) regulations adopted under PURPA.

FPL has made a projection of the potential QF additions. This
projection includes two general types of QFs: cogenerators and
small power producers. Cogenerators are further divided into two
types. One type of cogenerator is typically not a net producer to
grid. as its generation is usually smaller than its total electrical
requirements. This type of cogenerator is usually a non-dispatch-
able technology whose size is determined by the requirements of the
customer. The other type of cogenerator is a net energy producer
and electrical energy supplier whose generation capability is greater
than its own total electrical requirement. The forecast of the
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generation contribution of this type of QF is considered on a "net to
grid" basis. The demand impact of both types of cogenerator is
accounted for in the load forecast.

The small power producers are shown as net producers of energy,
as they typically provide most of their energy to the grid. The small
power producer category includes such facilities as municipal solid
waste-to-energy facilities, suger mills and other biomass facilities
(e.g.., waste wood burners).

FPL develops a projection of QFs and their generation contributions
on an annual basis. The projection is based on active projects
known to FPL and an extrapolation of the trends which govern the
economic feasibility of these projects. The specific data that has
been developed for each project is based on FPL's current knowledge
of that type of facility and estimates of its generation capability and
electrical load requirements. In many instances, this information is
supplied to FPL by the project owner or representative. This data
will change through time, as more information becomes available for
each type of project. FPL's projections are limited to today's known
variables that influence the economics of these types of facilities.
As these variables change and influence the economics of these
projects, FPL's projection of QFs will be revised to reflect the most
current conditions. The economics of specific QFs included in the
forecast are unknown to FPL: therefore. their financial stability
cannot be assured by the Company. A summary of the projected
capacity to be provided by QFs for the 1989 through 1937 period is
provided in Table 111.G.1.
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H.

Capecity And Energy Contributions
Erom Qulifying Fecilities

Firm Firm*”
And Potemtinl Fire And Potenmtial Firm
Cumuletive Cumulative Cumulative®”

Year S m—r winter Arrua]
Yar R ) R — R
1589 0 0 853,200
15%0 0 0 1,513,700
1991 0 [} 1,841,200
1992 13) 191 1,160,600
1993 £16 616 3,908,000
19%4 616 616 3,936,600
1995 591 991 5,213,2%
1996 1,058 1,088 5, 677,1%
1997 1,095 1,095 § BS54 0%

171989 Winter = Winter, 1969-90
2 |ncludes as—evailable (nen-fire) energy purchases from Qualifying Fecilities

Table 111.G.1

Demand Side Management

FPL's demand side management (DSM) efforts to reduce the growth
in peak load basically consist of activities in three areas: conserva~
tion, load management and interruptible rates. FPL's DSM activities
began in the late 1970's, continue today and are an important part
of FPL's future plans.

The history of DSM at FPL has been characterized by an evolution
of DSM activities. The nature of these activities has changed from
the late 1970's to the present as the needs of FPL's customers have
changed. Conservation programs represented FPL's initial offering
of DSM options to its customers. Many of the original conservation
programs continue to be offered today, while the appeal of other
programs has diminished. New DSM options are examined and the
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most promising ones are then developed. For example, load
management options began to be offered in 1987 and interruptible
rates began in 1988. Both of these DSM offerings are expected to
provide FPL with a substantial demand reduction capability in the
1990's. The cost effectiveness of new and continuing DSM programs
is analyzed and discussed in Section IV.E.

Conservation

FPL's initial DSM program was the Watt-Wise Home Program which
was introduced in the late 1970's to encourage the construction of
energy-efficient new homes. The intreduction of this program
contributed greatly to the eventual development of the Modei Energy
Efficiency Code by the State of Florida. Since that time, FPL has
introduced more than a dozen additional conservation programs and
both the residential and commercial/industrial markets have been
addressed.

reporting conservation Loeray Ao ey Demand feduct oot
program results to the Cumulative Crergy Cusulative Sumser
FPSC pursuant to rules | Isf gt Do
adopted under the 1581 22‘, ;:_g
- 1962 X g
Florida Energy Effi 1983 54 1 m.;
1984 9264 266.
ciency and Conservation 1985 1,312.0 352,1
. 1986 1,634.3 455.6
ﬁl:t [FEECAI . T.-b 1987 1,925.5 £45.7
le Ill.H.1 shows the 1. L e
cumulative energy and TURE | IV%. FREN Napars.
demand reductions from | *id Megem, frter T Giion. Seut Coge

conservation programs
as reported by FPL in
accordance with this reporting requirement. The table shows that
FPL has reported a cumulative summer peak demand reduction of

Table [11.H.1

appreximately 600 MW and a cumulative annual energy reduction of
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over 2,000 GWH through 1988. FPL's current projections of the
future contribution from conservation programs is discussed in the
section entitled "Summary of FPL's Demand Side Management Results

and Projections."”

Load Management
FPL is currently implementing two load management efforts: the On

Call Program and the Commercial/lIndustrial Load Control Trial
Project. In addition, other load management options are under
consideration.

On_Call Program
FPL introduced its residential load control program. the On Call

Program, in 1987. This voluntary program offers residential cust-
omers a monthly credit on their bill for allowing FPL to temporarily
interrupt certain appliances and equipment (central electric air con~
ditioners, central electric space heaters, conventional electric water
heaters and swimming pool pumps). as needed. The program was
initially offered in Dade County and expanded into Broward County
and the Southwest Florida region in 1989. Expansion into the rest
of FPL's service territory will soon follow.

The On Call Program had

a demand reduction m;mtﬁ 31:;-:1, And Summer
capability of approx- Demend Beduction Capebility

imately 24 MW during the | yesr Caulative Energy  Cumlstive Sumser
summer of 1989. The

i 1990 L7 m

current implementation 15991 7.1 %6
1992 1" 228

plan for the On Call 1993 ~15.1 30
1954 19+5 a02

Program from 1990-1997 1995 .5 506
. y 1996 2.6 610
is shown in Tab- 1997 1.5 664

le II1.H.2.
Source: Load Mansgement Depsrtsent

Table I11.H.2
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Commercial/ Industrial Load Control

Trial I'i'ro|m:t
FPL introduced a one year Commercial/lndustrial Load Control Trial

Project in April, 1988. The Trial was designed to test the accept-
ability of a load control concept with FPL's largest commercial/indus-
trial customers. Fourteen customers have participated in the Trial,
which ended on March 31, 1989. The Trial's tariff will be in effect
until March 31, 1990 unless the FPSC reaches a decision earlier on
FPL's petition for approval of a permanent Commercial/Industrial

Load Control Program.

The Trial has been a success and a demand reduction capability of
approximately 82 MW was achieved during the Trial. However, the
introduction of FPL's Interruptible Rates in mid-1988 caused several
Trial participants to shift a portion of the load they had committed
to the Trial over to Interruptible Rates. The demand reduction
capability from Commercial/lndustrial Load Control during the
summer of 1989 was approximately 50 MW. A projection of the total
demand reduction capability from Commercial/Industrial Load Control
and Interruptible Rates is given below in the Interruptible Rates
section.

Interruptible Rates
As mentioned above, FPL's Interruptible Rates offering began in

1988. Currently, seven customers are receiving service under these
rates and they provided a demand reduction capability of approxi-
mately 47 MW during the summer of 1989. The current implementa-
tion plan for Interruptible Rates and Commercial/Industrial Load
Contrel is shown on the next page in Table [11.H.3.
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FEECA Goals

ntarruptible Rates
As  previously men- n—:il-mmwr Losd Contrel
tioned, FPL's DSM R R e

efforts throughout the
Cusulstive Energy Cumulative Susser
1980's have already Yoar ﬁﬁm HQFIE
1

achieved a summer

demand reduction of i 3.0 ;Q
over 700 MW, primarily " 13- e
from conservation. In Source:  Load Management Department
addition, FPL's DSM

Table 111.H.3

programs are anticipated

to contribute an additional 1,000 MW of demand reduction capability
by the end of the 1990's. FPL views these as both a significant
accomplishment to date and a serious on-going commitment to DSM
implementation.

However, when comparing this accomplishment with the FEECA
goals, the results are mixed. FPL has generally achieved success
in meeting the FEECA summer demand goals, but has had less
success with meeting FEECA's winter demand and annual energy
goals. FPL's analysis of its DSM efforts to date and the FEECA
results have led it to file a September 14, 1988 petition to initiate
rulemaking in regard to Rule 25-17.002 F.A.C. in belief that the
current FEECA goals are not the most appropriate "standards" by
which a utility's DSM efforts should be evaluated. FPL plans 1o
address its views in regard to the FEECA goals in proceedings for
Docket No. B20517-EU.

Summary Of FPL's Demand Side Management
Results And Proiactinn:

The combined contributions of FPL's demand side management

efforts. both as reported in the past and projected into the future,
are presented in Table I11.H.4. This table incorporates information
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from Tables IlIl.H.1, 2 and 3, plus the current projection of
additional conservation.

_—E—____-____-_'_"_""—‘T—_ —
- ff— = }"-T_ "'—-—-.._\__1_'
_~Cumulative Summer Demand R-du:ﬂm’tﬂﬁlll‘tl T~
- - {m \\ \-\-1.
/ imerruptible®

d Year Corservation On Call Rates Total
e — —— — . . FIS Ll
Actual 1981 19 - — 19
Actua) 1962 €9 --- - 9
Actual 1943 148 - - 145
Actual 1984 286 -e- - 266
Actua) 1985 185 —ee e 354
Actual 1966 §56 diz T 58
Actual 1987 550 2 L 552
Actual 1988 599 1k 95 T08
Actual 1989 6% LY 97 745
Projection 1990 Gl T 178 8%
Projection 1991 660 186 50 1,05
Projection 1992 E7% 218 15 1,238
Projection 1993 690 no 115 1,318
Projection 1994 705 07 3315 1,642
ijecliun 1995 120 504 118 1,559
Projection 1996 735 &10 115 1,680
Projection 1997 750 [2%] 15 1,753
i ncremental 1990~ 1997 126 (223 M 1,008

® |mterruptible Retes end/or Comsercial/industrisl/Losd Contre]l Offerings ',r"

\ Table I11.H.&

.,

. FPL's DSM eff e 1980's have provided FPL with
a demand reduction capability of over 700 MW. In the future, FPL
projects that continued effort in DSM will contribute an additional
demand reduction capability of 1,000 MW by 1997, which is accounted
for in FPL's generation planning process, as described in
Section IV .E.
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Iv.

ANALYSIS AND RESULTS

A.

Introduction

FPL's final power supply plan was developed using the seven step
process described in Section [I of this report and the input
assumptions described in Section [II. This process:

+ Identified a need for over 5,000 MW of capacity and/or load
reductions by 1997 to maintain adequate reliability.

« |dentified a number of non-construction alternatives to satisfy
over 3,000 MW of that need in a cost effective manner (see
Tabie IV.A.1).

« Identified the best series of new unit additions to satisfy the
remaining 2,000 MW of capacity need (see Table IV.A.2).

+ Tested the final expansion plan to insure that it would remain
appropriate under variations in key planning assumptions.

The following subsec-
. Final Expersion Plan
tions detail the analyses options Included Threugh 1997
and results of each of Incremental  _Total
the major steps in the Conservat fon 126 W 126 W
interruptible Load=” 238 1315 Mw
planning process. Resigential Load Control ke M 6ES M
Qualifying Facilities 580 M 1,095 M
mrﬂmip_r 911 ™ 911 -
L 1
Results Of The - W LU W
Rellabllity Analysis Tota) 2,000 M 5,205 M
As described pre- B
, 3| ncludes Comsercial/Industris! Losd Contrel
viously, a reliability

analysis is performed to Table IV.A.1
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determine when
new capacity Is
needed without the
construction of
new units. Since
alternatives to new
construction must
also be evaluated,
system reliability
must be examined
without these al-
ternatives in
place. In other
words, the timing
of need for new
capacity was
determined for the
FPL most likely
load forecast with-
out the alterna-
tives shown in
Table IV.B.1.

Capacity needs

determined in this manner are used to identify all new units which

Power Supply Expermion Plgn
Total
Installed
_ﬂr Yesr Addition Summer N
Lauderdale Repowering Project””
aa 1991 FRepower Lauderdale Mo, & 1856 M
Repower Lauderdale Mo. 5 286 M
Martin Exparsion Project®’
821 199« Martin Combined Cycle 185 M
Mo. 3
821 1995  Martin Combined Cycle 185 M
M. &
1,119 1996 integrated Coa! Casifi-
cation Combined Cycle
(IGEC) Plant consisting
of:
Martin Combined Cycle 184 M
o, &
Martin Combined Cycle nk
Mo, &
Total 2,170 W
Motes:

27 The Martin Combined Cycle units and the repowered Lauder-
dale Units are all %00 M class units, Becsuse FPL's
planning is based on i1s need Lo meetl summer pesk demand,
all analysis is based on the expected summer et ratings
of the proposed units. Actus) susmer netl ratlings may vary
based on final design and performence Lesting.

Taeble IV.A.2

would be required in a "Reference Plan" in which no option but new

construction is considered.

economic evaluation of the non-construction alternatives.

One alternative to construction which was evaluated during the

reliability assessment is the improvement of existing unit availa-

bilities. By improving the performance of existing units, system

reliability is enhanced and new capacity requirements may be

reduced.

This establishes a basis for further




In 1986, FPL developed and
started implementing a plan to
improve the availability/relia-
bility of its fossil power plants.
The plan's objective is to reduce
the equivalent forced outage
rate (EFOR) of the power plants
and to keep the rate low.
Keeping EFOR at low levels
decreases the requirement for

Altermatives Mot Considersd In
Initie] Relishility Analriis

Incremental conservation
Inmterruptible load
Residential load comtrel

« Potential qualifying facility capacity
above that already under contract

+ MNew capacity purchases from Southern
Company above the 1587 comtract

Table IV.B.1

new capacity. The plan consists of a comprehensive methodology
which allows the identification of causes of all significant historical

failures and implementing solutions to prevent their recurrence, as
well as identifying significant potential causes of future failures and
developing and implementing solutions to prevent them from
occurring. Figure IV.B.1 shows the most recent performance of FPL

fossil power plants, as well as the projected targets.

[OUNVALENT MECID OUTAGL FATL - X

Lousvolert Forced Dutoge fole
= M— T e )

| & el

Figure IV.B.1
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The FPL system net LOLP was calculated, incorporating the
previously described plan. The results, showing that the urg;t of
0.1 days/year is exceeded in 1990, are presented in Figure IV.B 2.
The system reserve margin is also calculated and shown in
Figure |V.B.3. Based on a minimum reserve margin of 15§, new
capacity would be needed in 1993, three years later than shown in
the LOLP analysis. Since FPL bases capacity requirements on the
more conservative of the two criteria, 1990 is the first year of need
in the Reference Plan, based on LOLP requiremenis. The amount of
capacity needed and the required timing of subsequent unit additions
are determined by the development of alternative capacity plans, as
discussed in Section IV.D.

Having identified when new capacity is required, the planning
process next moves to the selection of capacity alternatives which
are available to meet the system need.
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C.
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Results Of The Screening Evaluation

There are two steps in the screening evaluation used to identify the
capacity options to be studied in detall. First, a “short list" of
capacity options is created by eliminating from a comprehensive list
those alternatives which do not meet in-service availability,
technological maturity or technical feasibility criteria. The initial list
is created by reviewing the EPRI Technical Assessment Guide (TAG)
which lists approximately seventy-five generating technologies and
selecting from similar options those which would most likely be
considered by FPL (e.g.. coal units using lignite or oil fired units
using distillate as a primary fuel source are unlikely to be considered
by FPL). Technologies with similar characteristics (e.g.. various
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types of IGCC) are also combined and evaluated as one unit.
Table IV.C.1 presents the total list of thirty-seven options con-
sidered by FPL at this step of the planning process. In deciding
which options to retain for economic screening. the following criteria
were applied, referring to the headings in Table IV.C.1.

+ In=Service Availability
The alternative must be capable of being sited, licensed and
constructed to meet a commercial in-service date between
January 1, 1992 and January 1, 1996.

+ Technological Msturity
The alternative must have been demonstrated on a suitable scale
for utility use (100 MW) or have a major sponsor [EPRI, DOE.
Utility or Industry) capable of supporting such a demonstration
project.

. Technical Feaslbllity
The alternative must be suitable for use in the FPL service
territory, i.e., sufficient resources must be available to develop |
the option. For example, FPL does not have sufficient water
resources to construct a hydro unit within its service territory.
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SCREENING EVALUATION OF GENERATION TECHNOLOGIES

IN-SERVICE TECHMOLOG | CAL TEDHM I CAL RETAIN FOR

TECHMOLOCY AVAILABILITY MATURITY FEASIBILITY ECOMOMIC  SCREBM | MCT
Coa] Techmologies
Coal, Steam, wet
Limestone FOD, Sub- 1994 Existing Feasible for FPy '
critical, «00 MW
Coal, Steam, wet
Limestone FCD, Sub- 1994 Existing Feasible for FPL ¥
critical, 600 MW
Coal, Stesm, Dry FCD, 1994 Existing Limited fuel H
Subcritical range
Atmospheric Fluidized 1994 Demo Projects Feasible for FPL Y
Bed, Circulating
Atmospheric Fluidized 1994 Demc Projecta feasible for FPL M
Bed, Bubbling (Preferred for Retrofit]
Fressurited Fluidized
bed, Bubbling, Cam 1996 Wo demo to date Feasible for FPL N
bined Cycle
Coal Casification, 1954 Demos of major Feasible for FPL ¥
Combined Cycle Technalogies
011/Ces Techvologies
Oil, Stesm, wet Lime- 1993 Existing Feasible for FPL Y
stone FOD, 0O M
Conventional Combys- 1992 Existing Feasible for FPL Y
tion Turbine
Advanced Combustion 1942 Testing complete Fesaible for FPL Y
Turbine 1st delivery made
Intercocled Injected 1994 Ko demo Lo date Feasible for FPL W
Cas Turbines
Cormvent lonal Comb i ned 1992 Existing feasible for FPL Y

Cycle

Table IV.C.1
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SCREENING EVALUATION OF GENERATION TECHNOLOG!ES

IN-SERYICE TECHMOLOG | CAL TECHNICAL RETAIN FOR
TECHWOLDGY AVAILABILITY MTLRITY FEASIBILITY ECOMOMIC  SCREEM I NCT

M]&F Eﬁm!g!g
Cont
Advanced Combined 1992 Testing of CT com- Feasible for FPL Y
Cycle plete; 1st delivery

Baoe

Testing of CT com Feasibie for FPL ¥
Advanced CT Repowering 1992 plete; 1st delivery

made
fuel Cell Phosphoric 1997 Mo demc Lo date Feasible for FPL W
Acid
Fuel Cell Molten 1597 Mo demo io date Feasible for FPL L]
Carbonate
fuel Cell - Salid 1947 No demc Lo dale Feasible Tor FPL N
Oxide
Mclesr Techmologies
Pressurized Mater 2000 Existing Feasible for FPL M
Reactor
Liguid Metal Fast Beyond 2005 Ko demo to date Feasible for FPL N
Breeder Reactor
Advanced Passive Beyond 2005 Mo demo to date Feasible for FPL N
Reactor

= — - - — — —
Hydro Technology
Comeent i onal 1992 Existing Insuf ficient N
resources for
FPL

Table 1V.C.1, Continued
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SCREENING EVALUATION OF GENERATION TECHNOLOGIES

IN-SERVICE TECHNOLOG | CAL TECHNI CAL RETAIN FOR
TECHMOLOGY AVAILABILITY MATURITY FEASIBILITY ECOMOMIC SCREBNINCT
Berwwable Technologies
Geothermal 1992 Existing Insufficient N
resource for FPL
wWind Turbines 1992 Existing Ingufficient kW
resource for FPL
Hybrid Solar Central 1997 Existing Concern over N
Receiver production capa-
bilities
Solar Protovoltaic 1997 Existing Concern cver W
production capa-
bilities
Oeean Thermal 1997 Mo mafor sponsor Feasible for FPL N
Ocean Current 1997 Mo major sporsor Feasible for FP| [
Ocean Wave 1997 Mo major sponsor Iraufficient N
resource for FPL
Gcean Tidal 1997 Existing Insufficient W
rescurce for FPL
wood-Fired Stess 1992 Existing Irufficient W
resource for FPL
runicipal Refuse 1992 Existing Pursued by cthers K
Sleam
Storsge Technology'”
Lead Acid Battery 1992 Existing, bul ma Lirkrcmn [
may have supply limi-
tations
Advanced Battery 1992 Existing, bast Lirdcroen [
say have supply |imi-
tatiom
Pumped Hydro 1992 Existing Inappropriate N
Storage geology for FPL

7 Detalled exmingtion of storege techmolegies is to be done following the results of a fessibility study

which will be conducted by FPL in 1990.

Table IV.C.1, Continued
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SCREENING EVALUATION OF GENERATION TECHNOLOGIES

IM-SERYICE TECHMOLOG | CAL TECHMICAL RETAIN FOR
TECHMOLOCY AVAILABILITY RATURITY FEASIBILITY ECOMONIC SCREEN 1 MCT
5 I 1
et
Compressed Air Energy 1992 Existing | riate N
Storage - Rock, Salt, geology for FPL
Aguifer
Compreased Alr Energy 1992 Existing Liroki vy H
Storage Vessel
superconducting Mag- 1997-1999 Ko major sponsor Linik nemen L]

retic Energy Storage

Based on the above criteria, the following "short list" of options to
be evaluated in economic screening was developed.

Table 1V.C.1, Continued

Coal, steam, wet limestone FGD, subcritical, 4500 MW |
Coal, steam, wet limestone FGD, subcritical, 600 MW
Atmospheric fluidized bed circulating
Coal gasification combined cycle

Oil, steam, wet limestone FGD. 400 MW
Conventionai combustion turbine

Advanced combustion turbine
Conventional combined cycle

Advanced combined cycle
Advanced CT repowering

The second step in the screening evaluation is the development of
screening curves that show levelized capital and operating costs for
each option over a range of capacity factors up to projected unit
These curves aid in further paring of the list of
The relevant costs used in the

availability.
alternatives to a manageable few.
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development of the screening curves are shown in Table IV.C.2.
Options are initially grouped for comparison by fuel type and
expected operating mode (e.g., combustion turbines are grouped
together, as are combined cycles and repowering, etc.). Capital,
O&M and fuel costs are levelized over a thirty year period for
comparison. Fuel levelization is accomplished by calculating a
levelized fuel charge which represents the average cost of fuel over
a thirty year period. This enables an accurate comparison of
relative costs over the life of the units.

Figure IV.C.1 shows a comparison of the coal technologies remaining
on the list. The curve shows that the 600 MW pulverized coal (PC]
unit and the 800 MW coal gasification combined cycle (IGCC) are
competitive at higher capacity factors. The atmospheric fluidized
bed (AFB) unit and 400 MW pulverized coal unit show higher costs
throughout the range of capacity factors. Based on these curves,
the IGCC and 600 MW PC units are retained for the detailed economic

analysis.

SCREENING CURVE ANALYSIS
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Figure IV.C.1
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Figure IV.C.2 compares the oil fired steam unit, advanced
combustion turbine (CT) repowering, conventional combined cycle
(CC) and advanced combined cycle (CC) options. The curve shows
the advanced CC to have an economic advantage over all but very
low capacity factors [i.e.. less than 208). Because combined cycle
units for FPL's system are expected to operate at higher capacity
factors. the conventional CC option was eliminated from further
consideration.

SCREENING CURVE ANALYSIS
OIL/GAS BASED TECHNOLOGES
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Figure IV.C.2

The advanced CT repowering option appears to be higher cost than
the advanced CC over the entire range of capacity factors.
However. the screening curve methodology does not reflect the
incremental improvement in the efficiency of existing capacity that
is obtained in the repowering. This can be reflected in the detailed
economic analysis. Therefore, both the advanced combined cycle and
the advanced CT repowering options are kept for detailed economic

analysis.
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Figure |V.C.3 compares the remaining options and shows that the
advanced combustion turbine is more economic than the conventional
combustion turbine over all but the lowest end of the capacity factor
range. Although combustion turbines would normally be expucted
to run at a low capacity factor, compatibility with future combined
cycle operation and coal gasification was considered to be an overall
strategic goal of the planning process. The advanced CT, with its
higher operating efficiency, is more compatible with this goal. The
advanced CT was, therefore, retained for detailed economic analysis.
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Figure IV.C.3

The three figures presented above show groupings of alternatives
with expected similar operating characteristics. Figure I1V.C.4
shows a comparison of alternstives that were retained for detailed
economic analysis. Note that many of the curves cross one another,
preventing a judgment on which alternative is most economic, since
each option may be expected to operate at a different capacity factor
based on its variable operating cost.
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SCREENING CURVE ANALYSIS
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Results Of The Economic Analysis
Of The Reference Plan

The Reference Plan is a genera-
tion expansion plan developed
without any of the options listed
in Table IV.D.1. Each of these
non-construction  alternatives
will be added to the Reference
Plan in a later step in the analy-
sis to the extent they are

Altsrmatives Mot Considered In
Pevelopment Of The Reference Flan

Incremental conservation
Interruptible load
Residential load control

Potential qualifying facility capacity
above that already under contract

Mew capacily purchases from Southern
Company above the 1981 contract

available and cost effective.
The Reference Plan serves as a
basis for economic evaluation of
these alternatives.
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The first step in creating the Reference Plan is to develop a
reasonable number of alternative plans that consist of various
combinations of the supply side options (other than repowering)
remaining after the screening evaluation. A list of the alternative
plans is presented in Table IV.D.2. The rationale for developing
these alternative plans is shown on the following page.

Plan

R.2Z

R.5

R.E
R.7

R.9
R.10

R.12
R.13
L L
R.15

Alternative Expansion Plans - Reference Case
Unit Additions Through The Year 2000

Total
1892 1993 199 1985 1996 1997 1998 1999 2000 L]
1=CC 3 1= 1=1GCC 2=1GCC 1-1CEC  ==mm== f=lCCC  1=lCCC 7,301
1=1GCC
1-{C - 1-CC 1=1GCC 2-CC 1-1GCE R 1=iCCC  1-lCCC 7,303
1-1GCC 1-1CCC
1-CC 3-CC 1=CC 2=1CC 2=CC 1=PC 1=PC ——— 1P 7,14
1-PC
1-CC 2-CC 1-16CC 1-10CC I-ic 1-16CC wasaa 1-1CCC 1-iGEC 7,299
1-16CC
1=CC 2-CC 1-i6CC 2= 2-16CC 1=I0L e 1-IgCc  1-1pc 7,301
1-16CC
1=PC 1=FC 1=PC 3-PC 2-PC 1=PC 1-PC 1=PC 1=PC B, 12
-1 3-LC 1-CC 1=1CCC 2=1GCC 1=1GCC B j=1CCC  1=iGCC 7,2M
1=16CE
1=PC 1=PC 1=1GCE 2=1GCC =1L —meann 1=10CC ——— 1=l 7,009
1-CC
3-C1 =PFC 1=1GCC 2-10CC -1t ———- 1-1GCC emee  1=IGLC 6,999
3T 2-PC 1-10EC  1-1GCC 3=CC ———-  =iCLC ceeeee  f-lGIC 7,002
1=CC 1=IGEC
1=0C =0 1-CC 1-PC 2-lc6cc - 1=16CC ess==e  1=IGCC 7,003
1-PC 1=-16LL
1-CC 3=CC 1=C 3-CC &-CC 1-CC 1={T 1=CC -CC 6,545
1=-1GCC 1=1GCC 1=I1GCC 2=160C 2=10CC R — 1=10CC —— =l 6,912
1=PC 2=PC 1=FC 1-PC 3=rC 1-PC 1=PC e 1=PC 9,000
1-CC 3-LC 1-CC 1-PC 2-16CC semmas 1-16CC === 1=iGCC T,M3
1-PC 1=I1GCC
125 W Combustion Turbine

Far
M Combined ﬂﬂ.

M Coal Casificstion Combined Cycle Plemt
M Pulverired Coal Unit

M Pulverized Coal Unit

Table IV.D.2
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* Only a limited number of natural gas fired units can be
supported due to limited fuel supply. One 385 MW Combined
Cycle unit would use approximately 70 MCF per day of natural
gas at full capability during the summer. The average firm
daily supply of natural gas to FPL is 327 MCF per day [see
Appendix D), with additional volumes available during the
summer months. This would limit the number of economic
combined cycle units in any alternative plan to five or six.
Three cases (R.2, R.3 and R.12) were developed which exceed
this number of combined cycle units in order to verify the effect
of the gas limits.

* The pulverized ccal units have high costs associated with the
initial unit and lower costs with the second unit. Therefore,
these units were always added in pairs to take advantage of the
economy of the second unit.

* Repowering was not considered in the development of the
Reference Plan in order to simplify the analysis. This is
discussed further in Section IV.F.

* The scheduling of units was generally developed to meet the
system reliability criterion of 0.1 days per year LOLP.
Case R.1 meets the LOLP criterion in all years. The other
alternative plans have unit schedules which are similar, but do
not in all cases meet LOLP in every year. For example, since
unit capacities and availabilities differ, (e.g., the pulverized
coal unit is 624 MW versus 768 MW for the IGCC), Case R.6
does not quite meet 0.1 days per year in 1996.

» Case R.6 was developed to show the impact that lower

availability (75.6% for the PC unit versus 87% for the CC and
IGCC) has on capacity requirements over the period 1992
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through 2000. A plan consisting solely of lower availability PC
units requires significant additional capacity compared to a plan
consisting of CCs and IGCCs.

The second step in creating the Reference Plan is to perform an
economic comparison of the alternative generating plans. The results
of the economic analyses are presented in graphic form in
Figures IV.D.1 to |IV.D.3. The present value of revenue
requirements (PVRR) savings in 1989 dollars (millions) are plotted
against Case R.1. Clearly, different alternative plans are most
economic at different times. Table IV.D.3 shows the relative
economic rankings of the different plans at twenty, twenty-five and
thirty years into the future,

REFERENCE PLAN ECONOMIC ANALYSIS
COMPARISON OF ALTERNATIVE SUPPLY PLANS
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PvEE SAVINGS ($1989 MmLLIONS)

REFERENCE PLAN ECONOMIC ANALYSIS
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Cenerating Units Added
1992 - 2000
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Determination Of Need
Reference Case Optimization

PR In Ki1liom

3
1
|

|
|
|
|
|
|

29,948 1 34,933 1 38,351 1
30,201 2 15,176 : 2
30,534 [ 15,383 3 18 66l 1
30,817 5 15,420 4 18,792 .
30,336 3 15, il ] 15,218 7
30,489 7 15 &84 & 18,059 L1
30, 380 & 15,501 7 18,997 ]
30, Shk 9 15,517 8 35,068 [
30,636 & 15,7746 9 19,392 9
1,309 n 35,184 10 39,611 10
11,304 10 3,196 1 19,453 12
31,398 12 M, 232 12 35, a0 1"
32,055 1k 3,040 13 61,472 14
32,096 15 3,049 14 = 1,882 13
12,1% 13 18,835 15 43,551 1%

Table IV.D.3

Based on relative economics
and strategic considerations,
Plan R.1 was selected to be
the Reference Plan and is
summarized in Table IV.D.4.

With the exception of
Plan R.2, Plan R.1 ranked
as the most economic over all
time horizons. Plan R.2's
only difference from the case
selected is that it substituted

Summmry Of Plan R0
Beference Flen
1992 1=185% MW Combined (ycle
1993 3=18% M Combined Cycle
1554 1-385 M Combined Cycle
T=Te8 MW 1CCC
1995 1-T68 MW 1CCC
1996 2-T68 M CLC
1997 1-768 MW ICCC
1998 Mo Additions
bl 1-T68 W ICCC
2000 Mo Additions

Table IV.D.&

two combined cycle units for one of the 1996 IGCC units in Plan R.1.
A plan such as R.2, which contains additional combined cycle units,
is reliant on there being an adequate supply of non-firm gas

available. In addition. the

ability of the gas pipeline to supply

sufficient quantities of gas to sites south of Ft. Pierce is limited.
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This would require siting of the two additional combined cycle units
in Case R.2 north of Martin, which conflicts with the need to site
new generation near FPL load centers. While Case R.2 appears to
be economically advantageous, it cannot be realistically implemented
without enhancements to the gas supply or electrical transmission
system.

Results Of Economic Evaluation Of
Alternatives To New Construction

The Reference Plan establishes a schedule of new generating units
which would be required if no other alternatives were available.
There are. however, alternatives to new construction in the form of
both demand side and supply side alternatives. These include
conservation, load management, interruptible load, QFs and
purchased power from other utility sources.

The order in which these alternatives are added into the Reference
Plan must be considered when cost effectiveness versus new
construction is determined. The economic benefits of any
alternative, derived primarily from the avoidance and/or deferral of
specific generating units, are compared to the costs associated with
that alternative. Obviously, the calculation of benefits will be
dependent on the type and timing of the unit against which an
alternative is measured. Alternatives which are implemented first
would produce greater benefits by virtue of eliminating the first
units shown in the Reference Plan. Deferral of later units produces
less benefit and so on. How, then, should the alternativss be
evaluated? One approach would be to compare the cost effectiveness
of all alternatives against the first generating unit, then implement
the one which shows the greatest benefit/cost ratio. However, any
methodology based solely on cost does not take into account
important strategic factors, such as customer choice and

conservation of natural resources.
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Given the strategic factors previously discussed in Section II.H, it
would seem appropriate to differentiate between demand side and
supply side alternatives to new plant construction, taking demand
side options first in the analysis. Why take demand side programs
first? In theory, customers could choose to participate in demand
side programs in such numbers that future capacity additions weould
not be needed. In practice, participation in demand side programs
reduces the magnitude
and slows the timing of

needed new capacity. wﬂ:’ﬂ'ﬂm

Thus, this “eustomer

choice" impact should be wﬁ_m mey choose their desired level of
reliability and correspondi rice or choose anh

accounted for first to the mﬂr.i comfort Imlm:ﬂ corresponding

- fcugtomer chofce™ fs Tully addressed, since

fce.

extent that programs can o
" + FProgram implementation rates can be increased or
be cost effectively imple- decreased to more closely follow load growth and

economic considerations.

mented. Other con-
+ Demand side programs can, in some cases, be
siderations favoring implemented with shorter lead tiees.

Demand Side Programs
appear in Table IV.E.1.

Table IV.E.1

In prioritizing within the demand side programs, similar considera-
tion of these strategic factors results in an implementation order of
conservation, followed by interruptible rates, then load control.
Conservation is considered first, emphasizing its role in offering a
broad variety of choices to virtually all FPL customers. Inter-
ruptible Load and Commercial/Industrial Load Control follow in
priority because they can be rapidly increased to meet future needs.
Residential load control is considered as the last demand side
program due to its relatively slower implementation rate.

In considering supply side alternatives to new construction,
prioritization is determined more by regulatory requirements than by
strategic considerations. Since utility purchases from QFs are




mandated by the 1978 PURPA legislation and the FPSC
Rule 25-17.080 - 25-17.091, they are added first to the plan at full
avoided cost. Any remaining purchased power options would then
be evaluated. While purchases from utility sources may be more cost
effective than purchases from QFs, thus reducing the full avoided
cost, no attempt was made to evaluate this impact in this study.

Based on the above considerations, the alternatives to new power
plant construction were added to the Reference Plan in the following
order:

* Conservation

* Interruptible Load

* Residential Load Control

|+ Qualifying Facilities

 + Purchased Power (1988 Southern UPS Contract)

As each alternative was added to the Reference Plan, a new
expansion plan was identified and the benefits of the alternative
were calculated for comparison to costs. A summary of the inter-
mediate expansion plans is shown on the following page in
Table IV.E.2.

The incremental savings provided by each alternative are presented
in Figures IV.E.1 through IV.E.3. Total savings of the firal
resultant plan versus the Reference Plan are shown in
Figure IV.E.4.

In esch case. the MW levels of the alternatives were fixed at
currently projected levels. Implementation rates and costs for
conservation were as reported in Docket No. 880002-EC in Novem-
ber, 1988, with the inclusion of revenues losses. For interruptible
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Intermediate Expansion Plans For
Demand Side Options

Yoar
Plan 1962 1933 1994 1995 1996 1997 1998 1999 2000
Reference Plan 1=LC  3-(C 1=CC 1=1CCC  2-1CCC  1=I0CL  ======  1=|CCC  V=IQCC

1=1GCC
Add Conservation  1-{C 2-CC 2-{C 2-10CC  2-160C === 1-1QLC -—= 1-I1CLC

Add Interruptible — 2-0C 24X 1-LC 2-10LC  1=10LL  ======  1=|0LL  ==m==-
Rates T=10CC

Add Residential s=e=  1=([ 1-CC 1=CC 2=IGC  1=I0C  ====== =QLL =—ee——-
Load Control

Add Qualifyling - 1-£C 2-CC 1-€C 1-CC 1=1LL e 1=1GCC  1=16CC
Facilities 1=1CCC

Add Southern - 1=-CC 1-C 1=CC =CC 1=l ————- 1= 1GLC 1=1CCC
Purchases (1988

Southern UPS

Contract)

Hots:

cc: 185 M Combined Te Unit

IGCC: 768 M Coal Casification Combimed Cycle Unit

Table IV.E.2

rates and residential load control, the sign up rates and costs were
based on the targets established in the testimony of g.s. Waters in
Docket No. 870197-E!, the Non-Firm Service Rule, and were updated
slightly for purposes of this study. These targets were identified
in that filing as the cost effective maximum levels of these programs.

The level of qualifying facilities added reflects FPL's most likely
forecast of future supply. The cost associated with these QFs was
assumed to be the cost of the avoided capacity, modified to include
an 80% risk factor. The purchase from Southern Company of 911 MW
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reflects the terms of the 1988 Unit Power Sales agreement. Other
power purchase offers have been evaluated by FPL over the past
several years and been found either not to be cost effective or to
present unacceptable levels of risk. These offers involved both
non-utility and out of state utility sources and have totalled over
3,500 MW of capacity in years 1991 through 2000. FPL has also
explored the availability of generating capacity from other Florida
utilities in the desired time frame, but capacity is not expacted to
be available for purchase. As evidenced by the individual utility
filings in the 1989 Annual Planning Hearings, most Florida utilities
show a need for capacity on their own systems by the mid-1990's.
The consistency of FPL's plan with the needs of peninsular Florida
is further discussed in Section IV.].
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Addition Of Repowering To The Plan

Having begun with an expansion plan based entirely on the
construction of new units and then having displaced some of these
units with alternatives to new construction, the next step in the
development of the final plan would normally be the retesting of plan
economics versus a number of competing plans consisting of different
combinations of units. However, before proceeding to this step, one
additional generating option, which combines new construction with
conversion of existing capacity, was examined. Known as
repowering, this option improves the efficiency of existing capacity
and adds new capacity to the system by converting an existing
steam-fired unit to combined cycle operation through the addition of
combustion turbines and heat recovery steam generators. A
schematic diagram of repowering is shown in Section V.A.
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Repowering had been excluded in development of the Reference Plan
in order to simplify the analysis of non-generating alternatives.
That simplification was appropriate for two reasons:

+ First, the life cycle cost of repowering and new combined cycle
units are comparable, due to similarities in capital cost and
operating costs. Thus, the simplification has little impact on the
overall analysis.

+ Second, to the extent that repowering has an economic
advantage over new combined cycle units and presents strategic
benefits, repowering should be included in the final expansion
plan. If repowering were included in the Reference Plan as the
first unit to be “avoided" by non-generating alternatives, it
would only have to be reintroduced into the plan at a |ater step
in order to preserve the optimum stream of unit additions. So
long as repowering is preferred over new combined cycle units,
delaying its introduction into the analysis simplifies the study
with no impact on the final results.

Repowering is more economic than a new combined cycle unit as the
first unit addition on FPL's system. Figure |IV.F.1 shows the net
savings provided by replacing the 1993 Combined Cycle Unit in the
Reference Plan with the repowering of Lauderdale Unit Nos. 4 and 5.
The analysis shows a net present value of approximatley $100 million
through the year 2018. The addition of repowering. combined with
the alternatives to new construction discussed in the previous
section, results in a total savings, in present value terms, of over
$2 billion compared to the Reference Plan. Total savings versus the
Reference Plan are shown in Figure IV.F.2.



INCREMENTAL SAVINGS OF REPOWERING

120
L]
v e =
i L H"’
£ & -
3 .
o f ff
g e - =
= L e,
Wi 1. 23
7
- 4
vi EE
E -
- | .
& o - —a —
I
=0 =
1985 1897  169% 1948 200 J0O4 2007 3010 1613 20%&
YEAR
Figure IV.F.1
TOTAL SAVINGS FROM REFERENCE PLAN
2500
|
r #
2000 4
= , OEMAND SIDE PROCRAMS OFs,
5 L PURCHASES AND REPOWERING
- ]
g 00
- |
- I
-~
- 1000 i
B |
g ~ /
= £
8 = X
a | e
£ L = <
—
s00 -
sa9 1942 1998 1994 2001 1004 rco07
TEAR
Figure IV.F.2

9n




It should be noted that repowering has both unique benefits and
unique risks that must be considered in selecting repowering as a
generating option. -

The

The

strategic benefits provided by repowering include:

Existing sites and associated infrastructures can be utilized
instead of developing new sites.

New generation can be located near the FPL load center without
the acquisition of new sites.

New generation can more easily be integrated into the existing
transmission grid.

In addition to providing new capacity, the efficiency of existing
generation is increased.

risks associated with repowering include:

Repowering represents a slightly greater technical risk than
building a new unit, since the output of the combustion
turbine/heat recovery steam generator set (CT/HRSG) must be
matched to drive the existing steam turbine, rather than
designing the entire system to match. This may result in more
difficult operational requirements.

Existing capacity must be temporarily removed from service
while the repowering is in progress. This capacity may be lost

for an extended period if any unexpected problems arise.

The use of existing, aging equipment may result in impaired
performance in the short term.
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The reasons for selecting the Lauderdale units for repowering are
discussed in Section V.B. While FPL believes that the strategic
benefits provided by the Lauderdale repowering more than offset the
risks associated with the project, additional repowering is not being
pursued until needed experience has been gained at Lauderdale.
FPL may pursue additional repowering if this experience is favorable
and the economics of specific projects appear attractive.

Results Of Economic Analysis
Of The Base Case Sumsery Of Plan Results
Base Flan
The addition of non=-constru-
ction alternatives and the . f;m imrr::n"';um M each)
Lauderdale repowering to the 1994 1-305 M Coubined Cycle
1994 1-38% M Combined Cycle
Reference Plan results in the “ae 1768 o focC
new capacity schedule shown

in Table IV.G.1. This is re- Table IV.C.1

ferred to as the Base Plan.

The Base Plan was then re-tested against alternative expansion
plans under the most likely set of assumptions. This analysis was
conducted to ensure that the Base Plan continued to be the best
alternative to meet economic and strategic objectives. Alternative
expansion plans were selected in a manner similar to that used in
developing alternatives to the Reference Plan. Table I1V.G.2 lists
the alternative expansion plans evalusted under the most likely set
of assumptions. A comparison of the present value of revenue
requirements (PVRR) of the alternative cases, compared to the
PVRR of the Base Plan, is shown in Figures IV.G.1 to IV.G.4.
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B.2
6.3
E.&
B.5
B.6
B.7

8.8
- B.9
B.10
BE.1

B.12
B.13
B.16
*E.15

Alternative Expansion Plans Evaluated Under

wees  2-REP  1-IGCC
-~ 2-REP  1-1CCC

e 2=REP T

e 2=REP 1=t
St ¥=CC 1-CC
w— 1-FC 1-PC
et 1=PC 1-PC

i 1=10CC —aases
—— e 1-CC
———- 1RO 1-PC
———— 1R 1-PC

Most Likely Assumptions

Total
1995 1996 1997 1998 1999 2000 L]
e o A ETT7 < I B [ « S P 1o i N
= 2=CC —— 1=10CC ot A 1=16CC 1,648
1-ic L ——— 1=PC 1-PC 1-PL 1,984
——— 1=16CC — 1=10CC —— 1=106CC 1,64k
==me== =L — =1t — 18 [ras 3,666
1-CC 1-1GCC ———— 1=FC 1-PC 1=PC 3,982
1-CC [~ = S [ = s R B[~ < S 1
1=CT
1-PC V-PC 1=I00C === 1-10CC 1=10CC &, 505
1-CC (Ll ires 1=1G6CL memae 1=10CC 1=ICCC &, 227
1-FC 1-FC 1-CC =L = 2=CC &, 036
¥=PC 1=PC 1=1GCC 1=1GCC — 1=locC &, 800
1=10Ce 1=1060C === 1=100C  ======  1=|GC 1,840
1=CC - 1=CC 1-CC camana I o ° - 1,685
=P 2-PC 1=PC — 1-PC 1=PC 5,616
I-PC i-FC 1-FC —— 1-PFC 1-PC 6,750

125 M Combustion Turbine
’HHHI:E:

763 W Coa) Casification Combined Cycle Unit
624 M Pulverized Coal Unit

ﬂﬂw of Lauderdale

TS50 W Pulverd Coal Umit

Table IV.G.2
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BASE PLAN ECONOMIC ANALYSIS
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Table IV.G.3 compares the economic rankings of the alternative plans
after twenty, twenty-five and thirty years. The case identified as
the Base Plan is the most economic beyond the first twenty years.
Case B.2, which replaced the first IGCC unit in the Base Plan with
two combined cycle units, appears to be the economic choice when
the horizon is limited to twenty years. Case B.2 was not selected
to be the Base Plan due to fuel supply limitations as discussed on
page 83 with regard to the Reference Plan. Although this case
produces savings before the year 2010, the curve shows that nearly
$200 million of additional revenue requirements are required by the
year 2018.

I

cEomonDoDoOEEEoOm®

Ll it e

B g . - ey T
[= ¥

A

Determination O Meed
Base Case
Gererating Units Added
1992-2000 PYRR In Ri11ions
Vo~ 2008 “Vea-01y 10892018

o ok & O e R e e Rk e Rx
3 2 2 26,216 2 31,01 1 3,326 3 1
3 2 Y %m 3 o0 2 3,398 2
2 . 1 26,155 1 31,086 3 3,511 g
2 1 3 2 76,314 & 31,00 & 3, kb2 i
i 2 76,395 6 31,166 5 627 3
& 1 26,371 5 31,206 6 34,537 &
3 2 1 H 26,51 8 n,am 7 14,613 7
3 i 2 26,43 7 31,438 (] 34,912 9

5 g 26, Bk ¥ 31,485 9 34,661 [
& & 26,811 1" 31,685 10 38,045 10

1 3 2 2 26,75 10 31,695 1" 15,098 1
9 26,599 9 31,810 T 35,519 13

3 . 27,66 11 32,1k 11 15,282 12
9 28,45 "% 11,129 " 36,803 18

9 28,776 15 33,367 1% 36,478 1%

Table IV.GC.3

Figure I1V.G.3 shows the FPL system net LOLP that results after
giving effect to the capacity additions and non-construction
alternatives identified in the Base Plan. Except for 1995, the
0.1 day/year target is met through 1997. As shown in Fig-
ure IV.G.4, IV.GC.4, the Base Plan also maintains better than a 15%
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reserve margin at the time of summer peak through 1997.

These

figures also reflect that, using present planning assumptions,
additional capacity has been added in 1998 to meet FPL's dual

reliability target.

BASE PLAN
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Results Of Sensitivity And Scensrio Analyses

The next step in FPL's analysis tested the Base Plan to see how well
it responded to changes in the base planning assumptions. As
described below, this testing involved both sensitivity analyses. in
which one key assumption was examined, and scenario analyses, in
which consistent changes were made to a series of related assump-
tions. These analyses reinforced the selection of the Base Plan,
which has some flexibility to accommodate accelerated capacity
additions in the event that load growth exceeds expectations or
projected non-generating alternatives do not fully materialize and
which accommodates conversion to the use of coal in the event of
unexpected changes in fuel price levels and relationships.

Sensitivity Analyses
The sensitivity analyses examined the relative economics of the Base

Plan and alternatives for a variation in one key variable. These
studies do not reflect the interrelationships of variables as
considered in the scenario analyses described later in this section.
They do provide insight into how changes in a key assumption can
affect the relative economics of alternative plans. Four key
variables - natural gas availability, economy energy availability, oil
and natural gas prices and the load forecast - were examined.

In each of the first two sensitivity cases, the availability of supply
of the selected variable (natural gas or economy energy) was
reduced by 50%. This level of reduction was chosen to represent a
worst case situation. It is very unlikely that reductions of this
m:gnitude' would actually be experienced. The results of the
natural gas availability sensitivity are presented in Figure IV.H.1.
Only selected cases are shown. This sensitivity is expected to
improve the economics of coal units and adversely affect the
economics of plans with more natural gas fired capacity.
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When compared to the results of analyses under most likely
assumptions, the reduction in natural gas availability results in
improved economics of cases adding more coal units versus the Base
Plan. Cases with more natural gas fired capacity than the Base Plan
(B.2), are less economic than when using base case assumptions.
The most economic plan, Case B.4, is based on IGCC technology.
The conclusion that can be reached from this sensitivity is that if
FPL experienced a significant long term reduction in natural gas
availability versus the most likely forecast level, addition of coal
gasification to the 1994 and 1995 combined cycle units might be

appropriate.

The results of the economy energy availability sensitivity are shown
in Figure IV.H.2.
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A 50% reduction in the availability of economy energy slightly
improves the economics of coal units relative to the natural gas fired
units in the Base Plan. However, the difference is not significant
enough that a plan other than the Base Plan would be selected.

Neither of these sensitivities suggests that the Base Plan should be
altered. Instead, they reinforce the strategic advantages of a
combined cycle based plan. The ability to add coal gasification to
the units when economically attractive provides a great deal of
planning flexibility. If the base assumptions on natural gas and
economy energy should turn out to be wrong, a combined cycle plan
does not forego the use of coal as a fuel. GCasification can be added
in response to unforeseen changes in these forecasts, deferring
capital expenditures until they are required.
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The third sensitivity, varying oil and natural gas prices, was a
break even analysis to show at what price level the addition of coal
gasification facilities to the natural gas fired combined cycle units
might be economic. In each case. the 1989 price levels of oil and gas
were raised a fixed amount above the most likely forecast. then
escalated at the same rates as in that forecast. The results are
shown in Figure IV.H.3. The curves show that under most likely
fuel price assumptions, gasification does not achieve a break even
point in the thirty year study period being analyzed. A 20% increase
in the price of oil and gas results in break even in roughly twenty-
five years from the in-service date of the unit. Additionai increases
in price improve the economics of gasification further. A 60% price
increase provides a clear advantage to the IGCC.
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The final sensitivity, the high load sensitivity, was developed to
reflect peak demand and energy based on a fifteen year historical
average of temperatures, rather than the thirty year average used
in the base forecast. The resultant change in peak demand and
energy is shown in Figures IV.H .4 and IV.H.5. This forecast falls
between the most likely and high band forecasts presented in
Section III.A.

COMPARISON OF SUMMER PEAK DEMAND
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This sensitivity differs from the others in that the timing and
number of new units would be affected by the changed assumption.
Table IV.H.1 shows the alternative plans considered to meet the
increased demand. Note that capacity would be required in 1992 and
that nearly 2,000 MW of additional capacity would be required by the
year 2000, compared to the Base Plan.

The results of the economic analysis are shown in Figure IV.H.6.

The most economic plan remains a mix of repowering, new combined
cycle units and coal gasification combined cycle units.
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Plan

Base
HL.1
HL.2
HL.3

HL.&
HL.5
HL.6

CT:
x<:
loce:
PC:

Alternative Expansion Plans Evaluated Under
High Load Sensitivity
Total
1992 1993 1954 1995 VO 1997 1998 1999 2000 L
1-REP 2=CC 1=CC T=1GCC 1=1GCC 1=10CC 1=10CC ——ee 1=1CCC 5,567
2-REP 1-IGCC 1=1GCC 1=1GCC 1=16CC 1=1CLL  ====== 1= 1GEC 1=1CCC 5,948
2-REP 2+CC 1-FC 1-PC 2IC0L  weeeee Q=IO eeeeee  1-I0CC 5,662
1-CC -CC I=I1GCC . —— 1=IGCC 1=1GCC 1=IGCC ——eaee 1-1GCC 5,380
1=CC
1=1GEC 1=1CGCC 1=1GCC 1= CLC 1=1GCC —— T=IGCC ~— I=10CC L L]
W=CT 2=CC 1=CC t=1CLL 1=1CLC 1=IGCC 1=16CC —— ¥=1GCC 5495
-REP, 2-{C 1=1GCC 1=1GCC 1=PC 1=PC 1=IGCC sesmrs 1=iGLC 5,667
125 M Combaestion Turbine
385 MM Combined Cycle
768 W Coal Casificetion Combined Cycle Unit
624 M Pulverired Coal Unit
286 M Repowering of Lauderdale
Table IV.H.1
HIGH LOAD SENSITIVITY ECONOMIC ANALYSIS
COMPARISON OF ALTERNATIVE SUPPLY PLANS
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In addition, from a strategic point of view, the plan consisting of
repowering, combined cycle and coal gasification combined cycle
units is advantageous in meeting unexpectedly high load growth.
Since these units include combustion turbines, which can be installed
with relatively short lead times, the new capacity requirements can
be met by phasing in the combustion turbines. followed by the
addition of the steam cycle and coal gasification as soon as is
feasible. This phasing option preserves the long term economics of
the plan while providing flexibility in meeting system reliability
requirements.

Scenario Analyses
Scenario analyses reflect the interrelationships between variables,

such as the effect of energy prices on load growth. In examining
the economics of an expansion plan in a scenario approach, new
alternative plans must be developed to respond to changes in
demand. FPL has examined two scenarios in addition to the most

likely scenario:

+ Effective OPEC Cartel
« 0il Shock

Tables IV.H.2 and IV.H.3 list the alternative expansion plans
evaluated under the respective scenarios. Rather than rerun a full
set of alternative plans for each scenario, & small number was
generated to be tested against the Base Plan. The alternatives were
designed to test the addition of more coal capacity to the plan. since
both scenarios adversely affect the economics of natural gas and oil

fired units.
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Alternate Expansion Plans Evaluated Under
Effective OPEC Cartel Scenario

Total
Plan 1992 1993 1994 1995 1958 1997 1998 1999 2000 L
Base mreems 1=-REP 1=CC 1=CC 1=16CC =esans 1=16CC ———— 1=1GCC 1,646
E0.2 s renuss 1-REP 1-REP 1-1GCC ———— 1=1CCC ————— 1=1CLE 3 fele
1=1GCC
E0.3 —— ——— 1-REP 1=REP 1=C ——— 1=PC 1=10CC et 1,358
1-CL 1=
ED.&4 =meemr ssssae (<[ 1={C 2-CC V1=CLE  =mmmme  seeeee 1=1CCC 3,076
E0.5% ruavs - 1=1GCC eenane 1-1GCC 1=-I16CC ——— 1=1GCC 1=1GCC 3,860
ED.& ——— m——— 2=LT 2=CT 1=CC 1=0C 1=1GEC T 1=1CLC J,
1-CC
E0.7 EECEEE smmass 1=REF 1=-REP 1L =eveee 1=1CCC — 1=FC 3,502
1=CC 1=16CC
ED.B  seeese eeeeee (-fEP 1-REP 1=t 1-CC 1=IGCC  =====-  1-IGCC 1,26}
1=CC
Mote:
CT: 125 W Combustion Turtine
i 35 W Combined C‘c'lrl
ICCC: 768 M Coa) Casification Combined Cycle Unft
PC: 624 M Pulverized Coal Unit
REPF: 286 W Repowering of Lauderdale
Table IV.H.2
Alternate Expansion Plans Evaluated Under
0il Shock Scenario
Total
:‘lg 1992 1943 1994 1995 1996 1997 199 1999 2000 L
Base — -REP 1=CC 1={C 1=1CCC B 1=1CCC B 1-1GCC 3,6k
05.2 e 1=CC 1-CC =16 1-I1GCC —— 1= 1G0C — 1-18CC 3,842
05.]  =e====  1-REP  1-REP }LL  1=I0CC  ======  1+IQCC ==——  1=ICC 4,029
1=1GCC
05.4  se=e—  1-I0C  ———— VelGLE  1=I0LC  =====s  1=IGC  ===e===  1-ICCC 1,840
05.5 wr— 1=-PC 1-PC L[~ = S B [ = o r—— 1=1CCC —— 1-1GCC &, 120
Mote:
1 125 W Combustion Turbine
= o} 185 W Combined Cycle
IGC: 768 M Coal Casification Combined Cycle Unit
i 624 M Pulverized Coal Unit
REP: 186 W Repowering of Lsuderdale

Table IV.H.3
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The effective OPEC cartel scenario reflects not only significantly
higher oil and natural gas prices than the FPL most likely forecast,
but also increased availability of natural gas. Reduced cemand for
electricity and higher inflation resulting from the increased oil prices
are included in the scenario. Figure IV.H.7 shows a comparison of
natural gas and oil prices used in this scenario versus the Buse
Case. Figure |V.H.8 shows the natural gas availability used in the
effective OPEC cartel scenario versus the Base Case.

The oil shock scenario is premised on a mid-1990's oil price shock
similar to the price movement of the 1970's. The timing of the oil
price shock was selected to correspond to the in-service dates of
the natural gas fired units in the Base Plan for maximum effect.
Corresponding changes in electrical demand and inflation were
reflected in the scenario. A comparison of oil and natural gas orices
used in this scenario with those used in the base assumptions is
shown in Figure IV.H.9.

COMPARISON OF OLL, NATURAL GAS PRICES
EFFECTIVE OPEC VS BASE ASSUMPTIONS
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Figure IV.H.7
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WUCE DAY

COMPARISON OF NATURAL GAS AVAILABILITY
EFFECTIVE OPEC VS BASE ASSUMPTIONS
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The results of the economic analyses of the effective OPEC cartel
scenario, illustrated in Figure IV.H.10, show improved economics of
coal based options. Cases EO.2 and EO.5, which have more IGCC
generation than the Base Plan, both show significant savings over
the Base Plan. Case EO.2, which includes repowering, continues to
have an economic advantage over Case E0.5, which is an all IGCC
based plan. The remainder of the cases show a loss over the thirty
year period.
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Figure IV.H.10

The economic analysis of the oil shock scenario presented in
Figure I1V.H.11 again shows improved economics of coal based options
versus the Base Plan. The best economics in this analysis are
presented by Case 0S.4, which is an all IGCC based plan.
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Figure IV.H.11

As was the case with the sensitivity analyses, the results of the
scenario analyses reinforce the selection of the Base Plan. They
highlight the flexibility of a combined cycle based plan, showing that
changes in demand growth can be met by phased construction and
changes in fuel price conditions can be met by fuel conversion
through coal gasification. In every scenario, a combined cycle
alternative is cost competitive and offers more flexibility than a plan
based on more conventional pulverized coal units.

Strategic Assessment Of The Base Plan "

The Base Plan., which consists of a mix of repowering, combined
cycle units and coal gasification combined cycle units, has been
shown to be the plan which provides the best overall economics over
a thirty year planning horizon. The performance of this plan versus




alternative supply plans is now examined in light of the strategic
considerations presented in Section II.H.

Protection Of The Environment

The effects of the Base Plan on air and water quality must be
compared to those of the alternative technologies available to F’L in
the 1992-1997 time frame. After pursuing non-construction options,
the Base Plan uses a mix of fuels which minimizes the impact on the
environment. Natural gas is a clean burning fuel, producing little
or no sulfur emissions and less carbon dioxide than a coal burning
unit. While coal will be used in a gasification unit, that technology
has the potential for reducing sulfur emissions below those of a
conventional pulverized coal unit with scrubbers. NO,_ reductions
may also potentially be controlled to levels lower than those produced
by the direct firing of coal. Similar improvements in water usage
and solid waste production have also been projected for |GCC units,
compared to pulverized coal units.

Conservation Of Natural Resources

All of the units proposed in the Base Plan most efficiently use their
respective primary fuels. Repowering adds efficient capacity to the
system and improves the efficiency of 274 MW of existing capacity by
over 20%. Coal gasification results in electricity production from coal
which is over 10% more efficient than conventional coal technologies.
The plan achieves these efficiencies by incorporating new, advanced
design, combustion turbines.

Customer Retention And Customer Choice

The Base Plan has incorporated this strategic element by utilizing
a cost effective level of customer oriented programs. such as
conservation, interruptible rates and load management. By offering

these programs, FPL customers may choose a level of service and
price which suits their needs.
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Economic Risk To The Customer

In evaluating the overall economics of alternative expansion plans.
FPL has selected a plan which provides the best economics without
overreliance on a single fuel source. This plan will not require FPL

customers to invest in large capital projects and rely on later fuel
escalation to recover the investment. However, if high fuel
escalation should occur. FPL may still switch fuels when economic,
by converting the natural gas fired units in the Base Plan to use coal

gas.

Fuel Flexibility
All of the units proposed in the Base Plan will be capable of burning

natural gas or coal gas. As discussed above, the ability to defer
capital while retaining the ability to utilize coal as a fuel, via
conversion, provides a high degree of fuel flexibility.

Flexibility To Respond To Changes In Demand Growth

The ability of a power supply plan to respond to changes in demand
growth is best measured by the changes which can be implemented
when a sudden increase occurs. A plan which is constructed around
combustion turbines (CTs) provides a high level of flexibility. since
CTs can be most rapidly added to the system to meet reliability
requirements and later phased into combined cycle operation to
improve economics. Of course, demand growth can also decline, but
here too, the Base Plan reflects an advantage over alternative plans
which require high capital investment. |f capacity must be delayed
or deferred due to reduced demand, units which can be phased to
better match load growth offer a strategic benefit.

Operational Flexibility
The Base Plan, when viewed in combination with the alternatives to

new construction, represents a balanced approach to meeting system
needs for operational flexibility, by meeting future needs with all
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available resources. Beyond this balance, however, the natural gas
fired units incorporated in the Base Plan are suited to a high degree
of cycling, if required, and combined with the coal gasification
units, are well suited to FPL's expected load shape.

Financial Inteqrity Of FPL
The Base Plan represents an aggressive use of new, advanced

technologies. While there is some risk in this approach, the plan is
financeable and does not pose an undue risk to FPL.

Requlatory Uncertainty

Much of the uncertainty surrounding the future power supply plan
involves environmental concerns. The ability of the Base Plan to
meet environmental requirements has been addressed in the
discussion in the section dealing with protection of the environment.
The shorter lead times of the units selected, when compared to
pulverized coal units, also enables FPL to better deal with
uncertainty, shortening the horizon over which all relevant
parameters, including regulatory issues, must be forecast.

In the final analysis, the FPL Base Plan represents the best
combination of overall economics, and an ability to meet the strategic
needs of FPL and its customers.

Consl Of The FPL Plan With
eninsular eeds

The need for new capacity in peninsular Florida was most recently
studied in the 1989 Annual Planning Hearing on Load Forecasts,
Generation Expansion Plan and Cogeneration Prices (APH), FPSC
Docket No. B90004-EU. In that proceeding, a statewide study was
performed by the Florida Electric Power Coordinating CGroup. Inc.
(FCG), resulting in the schedule of unit additions shown in
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Table 1V.J.1 Also shown in Table IV.J.1 is the schedule of FPL
unit additions as presented in this document.

Schedule Of Unit Additions
Peninsular Florida Versus FPL

Penirsular Mlorida’’

Planni FPL
Year t tions Unit Additions ™
1997 Combined Cycle 10 e ARG -
1993 Combustion Turbine 150 Repowering Lauderdale &, 5 LI
Combined Cycle B3O
1934 Combined Cycle 880 Combined Cycle a5
1995 Combarst ion Turbine 215 Combined Crcle a5
Combined Cycle 660
199524 Unspecifled b -] Inu?rlm Coal Casificstion TES
Combined Cycle
1997 Unapecified 795 cammmmmmmr—— -- .-

221989 Plaming Hesring "Germrating Expension Plenning Studies,” Florida
Electric N—r Coordinating Group, Inc., peges 54-55.

2 The FCG Tiling showsd only total MY of capecity meeded after 1995, without
specifying unit typa.

Table IV.J.1

This comparison shows that the FPL expansion plan is consistent
with the results of the FCG Long Range Planning Studies. The type
of units added and the size and timing of those units match the FCG
results through 1995, which is the last year for which the FCGC study
identified unit types. For 1996, FPL has identified an IGCC option
whose size is consistent with the statewide capacity need in that

year.

Although the FCG study did not select any IGCC units, that study
did not identify 1996 unit additions by type and used IGCC unit
performance data from the EPRI Technical Assessment Guide (TAG).
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FPL evaluated the IGCC option based on more recent data from a
detailed site-specific study, performed under EPRI sponsorship in
partnership with Fluor Daniel. Inc., Shell Oil Company and Ceneral
Electric Company. This data shows the IGCC to be economically
viable on the FPL system in the 1996 time frame.
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V.

UNIT SPECIFIC INFORMATION

A.

Design Basis And Cost Data

The capacity require-
ments identified in the New m‘ﬁgln'q“}m
Base Plan have been
separated inlo two spe-
cific projects, as shown
in Table V.A.1l. The
basis for the selection of
the Lauderdale and Mar- Table V.A.1
tin sites is described in

Section V.B.

. Lauderdale Repowering Project

»  Martin Expansion Project

Each of these projects consists fundamentally of combined cycle
units. A combined cycle unit is a hybrid of combustion turbines
and a steam driven turbine generator. Each of the combustion
turbines compresses outside air into a combustion area where fuel,
typically natural gas or oil, is burned. The hot gasses from the
burning fuel air mixture drive a turbine, which in turn rotates a
generator that produces electricity. In combined cycle operation,
the hot exhaust gasses produced by each combustion turbine are
passed through a heat recovery steam generator (HRSG) which
produces steam. This steam is used to drive an additional turbine
generator. The utilization of waste heat from the combustion
turbines provides an overall plant efficiency that is much better
than that of the CTs or the simple cycle steam electric generator

alone.

Each of the proposed FPL combined cycle units is based on the use
of advanced combustion turbines. The primary difference between
advanced CTs and conventional CTs is their efficiency. This
difference results from higher firing temperatures made possible by
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advances in design. FPL has selected designs based on advanced
CTs because they are more economical than conventional CTs at the
capacity factors at which they are expected to operate on the FPL

system.

Each of the combined cycle units (including the repowered Lauder-
dale units) is a 400 MW class unit. Because FPL's planning is based
on its need to meet summer peak demand, all analysis is based on
the expected summer net ratings of the proposed units, which are
reported below. The actual summer net ratings may vary, based on
final design and the results of performance testing.

The specific configuration and the projected costs of the Lauderdale
Repowering and the Martin Expansion Projects are described below.
This information reflects preliminary design specifications that were
prepared solely for use in developing a base cost estimate. Detailed
engineering has not yet been completed for either project.

Combustion Turbine Unit Repowering

FPL has studied the feasibility of repowering some of its oil/gas
fired units with new advanced combustion turbines. Repowering
involves the integration of new combustion turbine units with
existing steam electric generators to create combined cycle units.
As discussed in Section V.B, FPL chose Lauderdale Unit Nos. 4 and
5 as the preferred candidates for repowering. Based on experience
gained from the Lauderdale repowering. FPL may mn:idir repower-
ing of other oil/gas fired units as a future capacity option. The
configuration chosen by FPL for repowering the Lauderdale Units is
shown in Figure V.A.1.

The existing 150 MW class Lauderdale units each have a summer net

capacity of 137 MW. Under the proposed repowering configuration,
two new advanced CTs will be added to each Lauderdale unit. The
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LAUDERDALE REPOWERING PROJECT
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Figure V.A.1

exhaust from these CTs will be captured in new heat recovery steam
generators {HRSG's) that will be used to drive the existing steam
turbine. FPL assumed for study purposes that after repowering
each Lauderdale Unit would have a net summer capacity of 423 MW,
or an increase in net capacity of 286 MW. Of the 423 MW total for
each unit, approximately 283 MW will be supplied by the new CTs and
approximately 140 MW by the repowered steam generator.




In addition to providing increased capacity, the conversion of the
existing units to combined cycle operation resuits in an overall
improvement in efficiency. since the heat rate of the repowered units
is lower than that of either the original oil/gas fired generator or the
new combustion turbines.

The repowered units will use natural gas as their primary fuel with
distillate as a back-up fuel. The units are capable of futurs
conversion to burn coal gas as an alternate fuel. Coal gas would
have to be transported to the site from a remote coal gasifier because
the Lauderdale Site cannot accommodate coal gasification facilities.

Unit Cost Of Repowering

Total Cost
The total installed cost Pepowering Laudgrdale Units 4 & 3

for repowering both

Lauderdale & and § is | 0!t fesus § o7 7,000
mately $468,000,000. The | (%9 Dollers) s
total cost for the project | Eicalstion To tmservice -

AFUDC ¥ 47,560,000
Martin Combined Tt MeetaliatCont et
Cycle Units

Transsission (On-5ite) 6,500,000
The Martin Combined Total Project Cost JATH, 500,000
Cycle Project consists of * LA
two 400 MW class com- i f..':.f"._. .:;1:- ' it
bined cycle units, each Table V.A.2

with a net summer capa-
city of 385 MW. Each combined cycle unit consists of two advanced

combustion turbines fired on natural gas, with distillate oil as a
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back-up fuel, plus two HRSG's and a related steam turbine. The
configuration of these combined cycle units is shown in
Figure V.A.2.

These combined cycle units are capable of conversion to burn
gasified coal in the event that future price and economic conditions
justify the addition of a gasifier. Coal transportation. unloading,
handling and storage facilities will be available at the Martin site
following the installation of the 1996 ICCC plant.

MARTIN COMBINED CYCLE UNIT NOS. 3 AMN 4
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Unit Cost Of New
Combined Cycles

The total installed cost for two new combined cycle units with in
service dates of 1994 and 1995 is estimated to be $632,000,000,
including escalation and AFUDC. The total cost for the project is
shown in Table V.A.3.

Martin Integrated
Cecilliatlon Caobinas Skl ik
ET-;I—- Units Two Martin Cosbined Cycle Units
This option consists of
- Direct Costs $353,0855,000
two 400 MW class com Indirect Costs $ 67,718,000
bined cycle units, each oAt Consbreblsn 821,573,000
with a net summer capa- (1969 Dollars) §548/00
Escalation Te In-Service § 80,396,000
city of 384 MW, and a Yoor Oo)lars
multi-train  integrated Comingoncy § 54,842,000
coal gasification plant. | M¥¢ el el
The plant is designed for | 'ote! Installed Cost el gy
low capital investment Trsnmdiaten $ 4,000,000
(On and Off-5ite)

and high overall plant
efficiency. The two com=- Tota) Project Cost iy 000
bined cycle units which | ... w““miﬁﬁ _%
make up the power block
consist of four advanced
combustion turbines
(CTs), four heat recovery steam generators (HRSG's) and two steam
turbines. The gasification plant was sized to supply full load

requirements to the combustion turbines. The unit operations
included in the IGCC are shown in Table V.A.4.

Table V.A.3
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Figure V.A.3 shows the
configuration of the Com-
bined Cycle Unit Nos. 5

+ Coal receiving and handli

and 6. - Coal drying and pulverization

. Or;rn plants
+ Coal gasification

+ High tesperature gas cooling
+ Particulate removal

Unit Operations |ncluded
ln The JGCT

Unit Costs Of New

Inteqrated Coal ' mdtmuq .mll cooling
. a0
ﬁiaiutionmlned L0 a0 Py
ycles + Tail gas treat

+ Fuel gas saturation

« Combustion turbines

+ Steam cycle

+ Miscellaneous water treatsent facilities
« Ceneral facilities

= By-product storage

The total installed cost for
two new coal gasification
combined cycle units with

an in-service date of 1996
kia Table V.A.8

is estimated to
$1,712,000,000, including

escalation and AFUDC. The total cost for the project is shown in
Table V.A.5.

Site Selection

e e Tots) Cost

The identification of the Ixo Con) Ganlfication Compined Crcle Uit

Lauderdale Units as the

preferred candidatesfor | Jimct Cozts § 182,020,000

repowering and the Total Construction $1,00 , 366,000

selection of the Martin (1900 Dollars) e

sita: as thé prnfnrrtd ml;;mu In-Service § 218,134,000

location for the con- Contingency § 207,736,000
AFUDC § 261,764,000

struction of the new

combined cycle and Total Instslled Cost il.hii?ﬂgiﬁg

IGCC units are the Transaission (On-Site) § 9,000,000

result of site evaluation Total Project Cest 1,721,000,000

and selection efforts Mote: $/14 sre based on unit mamer net reting

that began in the

annia. Table V.A.5
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By the mid-1970's, FPL's forecasts indicated that peak demand on its
system would continue to rise as a result of population growth,
despite reductions attributable to energy conservation and load
management. That growth required additional generating capacity
as early as 1985. FPL's experience with rising oil prices caused it
to recognize a need for greater fuel diversity on its system.
Because planning for such facilities must be initiated almost a decade

before the earliest possible need date, FPL organized a “Coal

Project" to carry out the necessary evaluations and studies in 1978.
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One of the first tasks of the Coal Project was to conduct a siting
study (the "1979 Siting Study"). The goal of that study was to
identify the most favorable site in a twenty-five county region of
South and Central Florida for construction of a coal plant consisting
of two 700 MW class generating units. The five specific study
objectives supporting that overall goal are listed in Table V.B.1,

The methodology used in

the site selection study mumh

was designed to identify 1. ldentify broad, favorable siting areas in the
those sites that were most ki

compatible with the en- 1. :.?::]l & comprehensive list of potential
vironment and that had 3. Select a small rumber of candidate sites.

the greatest potential for 4. Evaluste and rate these sites,

licensing. The methodol- S; Risiaased the prifervat S16h Tor 5 eedl: fivad
ogy consisted of a three P g

stage sequential screen- Table V.B.1

ing process that began

with the identification of 270 potential sites and progressed to a
detailed environmental and economic evaluation of the ten best
candidate sites. The three major steps in that process are des-
cribed in more detail in Table V.B.2.

The study resulted in identification of an existing FPL site in Martin
County (the current Martin Site where two oil fired generating units
were under construction) as the preferred location for constructing
a nominal 1,400 MW coal fired power plant. Both for environmental
and cost factors, this site emerged with a significantly higher rating
than the remaining nine candidate sites.

A cooling water pond had already been constructed at the site to
serve the units under construction. This pond was sized to
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The Major Stages In The
Site Selection Methodology For The 1979 Siting Study

Regional Screening

In this stage, the entire
twenty-five county study
region was examined to iden-
tify large areas favorable for
siting a coal fired power
plant. Such areas have the
highest probability of con-
taining environmentally ac-
ceptable and licensable sites.
A list of 270 potential sites in
the study region was devel-

Intermediate Screening

The 106 potential sites that
passed the Regional Screening
were considered in the Inter-
mediate Screening. This
second stage involved a two
phase screening process
based upon both environmen-
tal and economic criteria.
Using these criteria, ten of
the 106 sites were identified
as final candidate sites for
detailed analysis.

oped, but only those sites
located in the favorable areas
were retained for further
consideration,

Site Specific Analysis

In this third and final stage, the ten candidate sites were
evaluated in detail, using a list of twenty-seven environmental
siting criteria and three comprehensive, economic criteria. The
ten sites were ranked according to numerical site suitability
scores, calculated on the basis of site ratings for environmental
criteria. A sensitivity analysis was also conducted to determine
whether the ranking of the preferred site would change because
of variations in the weights or ratings of the environmental
criteria. Each site also underwent an in-depth cost analysis
based upon the economic criteria.

Table V.B.2
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provide cooling water for approximately 4,000 MW of generating
capacity, whereas the oil units under construction were projected to
generate about 1,700 MW. Thus, cooling capacity was available for
the two 700 MW units anticipated for coal fired generation. The
existing cooling system, ongoing site preparations and available
transmission system connections were all factors substantially
favoring this location in the evaluation of candidate sites.

r__m‘gf ty Study And South

lorida Site Evaluation Study

In 1985, FPL initiated an ongoing yearly project. known as the
Energy Capacity Study (ECS), to evaluate both the supply side and
the demand side of FPL's overall system needs. Representatives
from a number of FPL departments serve as members of the ECS
group. The major goal of the annual study effort is to develop long
range plans to meet the electric power needs of FPL's customers as
reliably and economically as possible, giving due regard to environ-
mental and other strategic considerations. The results of ECS are
incorporated into the Ten Year Power Plant Site Plan and FPL's
Annual Planning Hearing submissions.

As a result of power supply planning analysis in the 1985 and 1986
ECS efforts, a need was identified for additional capacity within the
Southeast Florida portion of the FPL system by the mid-1990's. To
respond to this nesd, a South Florida Site Evaluation Study was
performed in 1987 to identify a2 group of preferred sites capable of
accommodating several power supply options. Identification of sites
was based on environmental resources in the area, as well as
engineering and cost considerations. The study consisted of the
four individual tasks shown on the following page in Table V.B.3.
Because the Martin Site was being evaluated for the entire range of
technologies in a separate task, it was excluded from consideration
as part of Tasks A and B.
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Tasks Involved In The
South Florida Site Evaluation Study

g

Combined Cycle Power Plant - |dentification
of preferred sites capable of accommodating
two 380 MW combined cycle units.

Gasification Combined Cycle Power Plant and
Gasification Plant - Identification of preferred
sites capable of accommodating a 760 MW
gasification combined cycle power plant, or a
gasification plant capable of supplying
synthetic gas to a 760 MW combined cycle
plant.

Task C: Combined Cycle Repowering of the Lauder-
dale, Port Everglades and Turkey Point
Plants.

Combined Cycle Power Plant, GCasification
Combined Cycle Power Plant or Gasification
Plant st the Martin Site.

E

E

Table V.B.3

A progressively complex evaluation methodology (similar to that
utilized in the 1979 Siting Study) was used to identify and evaluate
candidate sites. The three principal steps in that evaluation were:

* Regional Screening Analysis - Identification of candidate areas
from the study area by mapping environmentally sensitive areas.

« Intermediate Screening Analysis - |dentification of candidate
sites using environmental and cost criteria.
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+ Site Specific Analysis = Evaluation of candidate sites using
twenty-nine environmental criteria and developing site specific
costs that included consideration of fuel supply, cooling system
design, transmission and site development.

The results of each of the four study tasks are summarized below.
In reviewing the resuits, it is important to note that the range of
capital cost estimates for construction at each site were prepared on
a consistent basis utilizing conceptual engineering characteristics.
While these estimates can therefore be used to compare the relative
economics of the various sites, they have not been updated since
1987 and cannot be meaningfully compared to the current cost
estimates for the Lauderdale Repowering Project and the Martin
Expansion Project. Those estimates have undergone continued
refinement and updating as design and licensing efforts have
progressed.

Results For Combined Cycle Power
Plant Siting [Task A]

In the Regional Screening Analysis, fourteen candidate areas were
identified within Dade, Broward and Palm Beach Counties as poten-
tially suitable for combined cycle power plant development. Of these
fourteen areas, four were located in Dade County, three in Broward
County and seven in Palm Beach County. Four areas were located
at existing FPL power plant sites. These candidate areas ranged in
size from about twenty-five acres, i.e., just sufficient space to
locate a combined cycle plant, to about forty square miles. From
these candidate areas, twenty-three candidate sites with at least two
cooling system alternatives were identified in the Intermediate
Screening Analysis. After performing an environmental screening
of candidate sites, costs for sixty-three site and cooling system
alternatives were developed. Ten candidate sites were then selected
for further evaluation in the Site Specific Analysis. Each of the ten
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sites was found to be

environmentally suitable if mmgm
measures were taken to

mitigate any potential en- __ PREFERRD SITES mmz
vironmental constraints.

A list of the preferred mﬂhm

sites is presented in Lauderdale $303, W0-334, 850
Table V.B.4. This table | Tomer rolae B g

reflects a range of capital FPL Owned Sites Thet

costs that account for
South $351,50-359,313

potential mitigation that ﬂq’ Carw1® $358,175-365 , 587
may be necessary at each s el
Mo fPL Owned Sites
candidate site.
Site A $342,070-153, 892
i:u ;.;y m1.'l;:3iz.539
Results For GasHfication | Sl & 61802372, 168

ned Cycle Power
Plant And Casification 24 Total base plant capital cost is $299,178,000.

Plant Siting (Task B) The lower portion of the range includes the

lowest mlig{.lumﬂu. whils the upper

In the Regional Screening portion g{i s wliﬁlm only :.nnu
Analysis, eight candidate :'m“-tnt:rta;}f,pmi:dﬂrrl npt'ln..m

areas were identified with= | 2/ 51 requires the use of a premium (lower
1 silfur) fuel oil to meet PSD Claza | incre-
in Dade and Palm Beach ments when burned ss @ secondary fuel. Costs
shown do not reflect this operational cost.

Counties as potentially
suitable for a gasification Table V.B.4

combined cycle power

plant or gasification plant development. Of these eight areas, three
were located in Dade County and five were located in Palm Beach
County. These candidate areas ranged in size from about six
square miles to about forty square miles. From these candidate
areas, eleven candidate sites with at least two cooling system
alternatives were identified in the Intermediate Screening Analysis.
After performing an environmental screening of candidate sites,
costs for twenty-eight site and cooling system alternatives were
developed. Six candidate sites were then selected for further evalu-
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ation in the Site Specific analysis. Five of these sites were found
to be environmentally suitable if measures were taken to mitigate any
potential environmental constraints associated with th=* site. Lists
of the preferred sites for a gasification combined cycle plant and
gasification plant are presented in Tables V.B.5 and V.B.6.
respectively. These tables reflect a range of capital costs that
account for potential mitigation that might be necessary at each can-
didate site.

Results for Combined Cycle
ﬁepnwuring Siting | Task _(:[

The evaluation for combined cycle repowering focused on FPL's
existing steam generating units at the Lauderdale, Port Everglades
and Turkey Point sites. These sites were selected based on an
assessment of the following strategic factors:

+ Location: A site near the FPL load center was preferred. The
most advantageous sites would therefore be in Dade. Broward
or Palm Beach County.

« Unit Size: To mitigate technical risk, operational difficulty and
the effects on system dispatch during construction, an existing
unit of 150 MW to 400 MW nominal size was preferred.

+ Site Infrastructure: Sites with existing natural gas supply and
sufficient transmission capacity were preferred.

+ Site Layout: Space limitations and impediments to construction
were considered in the selection of sites. Congested sites or
those with inadequate area to support new facilities were down
rated in the final selection.
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Preferred Sites

Stand-Alene
. PREFERRED SITES __Em:_
FPL Owned Sites With
Exinting Facilities
Turkey Point $681,271-6487 ,036
Mowry Canal $672, T5e=691,766
Mor—FPL Owned 5ites
Site € 1609, 295-617 , k69
Site D $604 ,668-623,952
site € $627,319-648,131

1'Total bese plent capital cost  is
$542,209,000. The lower portion of the range
includes the lowest cooling alternative,
while the upper portion of this range im
cludes only those costs to mitigete potential
impacts associsted with water supply and
discharge options.

Preferred Sites
Combined Cycle Casificetion Power Flemt
FPL Owned Sites With
Existing Facllities
Turkey Point®” $1,022,584-1,028, 347
Mowry Canal®’ $1,011,665-1,034,677
Mor—PL Cwned S1tes
Site € $900,111-960, 285
Site 02 $M1,5T7-967,861
Site C 956, 251-979, 263

2Total base plant capital  cost s
$841,187,000. The lower portion of the range
includes the lowest coaling altermative,
while the upper portion of this range im
cludes only those costs to mitigate potential
impacls associated with weter supply and
discharge options.

2site requires the use of lower suifur fusl to
meet PSD Class | increments when burmed a3 a
secondary fuel. Costs shown do not reflect
this cost.

Table V.B.5

Table V.B.6

Each of the three sites was found to be environmentally suitable for
a repowering project. The capital costs associated with repowering
at each of these sites is presented on the following page in
Table V.B.7. The costs associated with the three potential sites do
not differ significantly. Given comparable costs on a $/KW basis,
Lauderdale was selected as the preferred site, as it is best suited
to meet the strategic considerations listed above.

Results For Martin Siting
(Task DJ

The Martin site was found to be environmantally suitable for a
combined cycle plant, a gasification combined cycle plant or a stand
No significant potential environmental con-

alone coal gasifier.

132




straints were identified.
Table V.B.8 presents the
capital costs for a combined

cycle power plant, gasifica- m _w_]_
tion combined cycle power

plant or gasification plant mmu: ﬂt1;r m Existing P
at the Martin Site on a | Lsderdsle Units & and 5 423,002
basis consistent with the | %™ Mv e 17 M Existing

other portions of the 1987 | Tura ke end 367 W Extating i,

study. Turkey Point Unit 1 §343,275
742 M Mew and 367 M Existing

of Site Spacific Analysis
Condidyts §1tes

Conclusions Table V.B.7
The South Florida Site
Evaluation Study showed

that a number of environ- "-q!: m‘mfﬁuh‘""

mentally suitable sites exist

for all of the technologies Pl R

under consideration. The Cambined Cycle $313,013

final selection of the Lauder- Casification Combined Cycie 1882,179
Gasification Plant §555,Te7

dale Units as the primary

candidates for repowering #Tgtal base plant capital costs are
$299,178,000, $841, 187,000 and §542,209,000

and of the Martin site as the f?r a combined cycle and gasification plant,
preferred location for beth et
the new combined cycle units Table V.B.8

and the new IGCC plant were
based on the following factors:

+ The three potential repowering sites were essentially equal in
terms of expected capital cost on a $/KW basis and in terms of
system location. In addition, because FPL has not had any
prior experience with repowering, it was deemed more prudent
to gain that experience through repowering of the smaller
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Lauderdale Units (137 MW)., rather than the larger Port
Everglades or Turkey Point Units (367 MW).

* The existing Martin Plant Site has no significant environmental
constraints. As a developed site with an existing cooling pond
sized for additional capacity, the impacts associated with
developing the Martin Site would be minimized. The Martin site
has significantly better economics than the other combined cycle
or IGCC sites evalusted, due in large part to the availability of
existing cooling pond capacity. The site has sufficient land
avallability to support both the combined cycle units, an IGCC
plant and a potential future coal gasification facility for the
combined cycle units. Minimal transmission system upgrades
will be required to integrate the new generation into the electric
grid. Finally, the site is ideally situated for fuel delivery,
having nearby gas pipeline capacity to support the combined
cycle units and offering proximity to two competing rail delivery
systems.

Transmission Requirements

The integration of the Lauderdale Repowering Project and the Martin
Expansion Project into the electric grid requires an analysis of
expected system conditions after the construction of the units under
various interconnection configurations and development of the best
engineering alternative to allow delivery of the power to the
transmission grid in an economic and reliable manner.

These analyses show that no new off-site transmission lines will be
required to integrate the repowered Lauderdale Plant into the
electric system, although some on-site transmission work will be

required.
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The integration of the Martin Combined Cycle Unit Nos. 3 and 4 will
require expansion of an existing 230 KV substation at the site and
addition of off-site transmission in existing rights-of-way. In
particular, a second 230 KV circuit with a normal rating of at least
750 MVA will need to be constructed between the Martin Plant and
the Indiantown Substation, a total distance of approximately twelve
miles. Following addition of that circuit, the existing Martin-Indian-
town 230 KV circuit will have to be reconductored to upgrade it to
a normal rating of at least 750 MVA.

The integration of the Martin Combined Cycle Unit Nos. 5 and 6 into
the electric system will not require new off-site transmission lines,
however, on-site transmission work will be required.

Fuel Delivery Facilities
Natural Gas

An existing Florida Gas Transmission (FCT) mainline runs north and
south just west of the Luuderdale Plant Site. The Plant is presently
served by a lateral that enters the site at the Southwest corner. A
new east-west lateral is planned along the northern boundary of the
plant site. This new FGT lateral. which will parallel an existing
lateral that serves FPL's Port Everglades Plant, is being installed
independently of the Lauderdale Repowering Project to enhance
deliverability of natural gas to the existing Lauderdale generating
facilities. The new lateral will be sized to accommodate the gas

requirements cf the repowered units.

To supply the required amount as to the Martin Combined Cycle
Unit Nos. 3 and 4, a new inch diameter lateral will be
constructed from the FGT mainline to the plant site. FPL and FCT
are jointly performing studies to determine the optimum route for
this lateral. The preliminary length estimate for this lateral is
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eighteen to twenty-three miles. The length of the lateral is subject
to change once the final routing is determined.

Coal

The Martin Plant site is currently served by a six mile rail spur
from the main line of the Florida East Coast Railway. In order to
provide the flexibility of having two alternative means of coal
delivery (and the resulting competitive coal transportation costs),
a rail spur approximately one mile in length would need to be
constructed from the existing CSX Railroad main line, which runs
adjacent to the plant site.

Future Gasifler

As discussed above, the Martin Combined Cycle Unit Nos. 3 and 4,
which will be fired on natural gas, are capable of conversion to use
coal gas if and when future fuel price and/or availability conditions
warrant addition of a coal gasifier (the "future gasifier"). FPL does
not have current plans to add the future gasifier at a specific date.
Nevertheless, FPL is planning to present the expected environmental
impacts of the future gasifier as part of the site certification
application for the Martin Expansion Project. in order to obtain the
maximum environmental licensing that can be achieved for such a
facility at this time.

Financisl Information

FPL has determined that it has the financial capability to complete
the Lauderdale Repowering Project and the Martin Expansion
Project, using a combination of internally and externally generated
funds. FPL is currently evaluating various options to determine the
best method for financing, constructing and operating each of the
new units. Options under consideration include conventional
financing using a capital structure that reflects the long term
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capitalization objectives of the company: use of a turnkey construc-
tion contract under which some of the risks for construction
financing can be shared with a third party construction contractor;
and a third party financing and operating option in which a third
party would contract to construct, own and operate all or part of a
unit and sell the output of the completed unit to FPL. It is possible
that some combination of these options will be used. with different
financing approaches for different units.

137




(This page left intentionally blank)

138



Vi.

CONSEQUENCES OF DELAY

A. Delay Of In-Service Date
The schedule of unit additions presented in this document was
developed to meet system reliability requirements in a cost effective,
strategically sound manner. Delay of the in-service dates of any of
the units may have detrimental effects on system reliability. The
impact on system reliability is summarized in Table VI.A.1. The
summary shows that a one year delay of any of the units will result
in a net system LOLP greater than 0.1 days/year. the maximum
acceptable level.
Impact Of One Year Delay Of In-Service
Dates Of Proposed Units
LOLP

In-Service ear

Unit Year _Delay Delny

Repower Lauderdale 4, 5 1993 .0403 .2533

Martin Combined Cycle 3 1954 .0737 .1962

Martin Combined Cycle 4 1995 .1615 .4053

Martin Combined Cycle 5.6 1996 . 0409 .2318

Table VI.A.1
B. Delay In Licensing

The impact of delays in licensing on the in-service dates of new
generating capacity depends on the licensing and construction lead
times required to meet the proposed in-service dates. Table VI.A.2
shows the time frames generally required to complete state and
federal licensing and to construct new units. These time frames are
based on actual licensing experience and a combination of actual
construction experience and best engineering judgment. The time
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frames shown for licensing are measured from the submission of a
Site Certification Application (SCA) under the Florida Electrical
Power Plant Siting Act. They do not include the time required for
site evaluation, data collection and preparation of the license
applications. Table VI.A.2 also shows, based on these time frames,
the times by which FPSC need certification actions must normally be
completed in order to avoid delaying the overall licensing process.

Capacity Addition Filing®” Decision®  Camplets Period

Lauderdale Repowering 12/8% 5/90 2/ 121 Mormths 12/92
Martin CC Mo. 3 /% 1/80 am I8 months 12793
Martin CC Mo. & n mm [T v 28 Ronths 11/
Martin ICCC Mos. S & € W9 /92 im 11 Months 12/9%
i: Fourteen to eighteen months prior to final {ssusnce of state and federal permits.

Loed Tiees Ard Licensing Schedules

Lotest SCA Lstest Mesd Liceming Comwtruction In-Service

Five months after filing of SCA.

Figure VI.A.2

As reflected in the preceding table, it is theoretically possible to
separate the licensing of the various units that comprise the Martin
Expansion Project. However, in order to properly evaluate and fully
address the environmental impacts of constructing both combined
cycle capacity and coal gasification facilities at the existing Martin
Site, it is highly desirable and cost effective, from both regulatory
agency and utility perspectives, to combine them into a single
environmental licensing effort.

Given the lead times presented above, if the Martin licensing efforts

were separated, the agency review of the application for Martin Unit
No. U would have to begin approximately six months before the
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licensing for Martin Unit No. 3 was complete. Similarly, the
licensing for the IGCC Units would have to begin almost a year
before licensing of Martin Unit No. 4 was complete. Moreover, due
to different licensing and construction lead times, the Site
Certification Applications for the Lauderdale Repowering and the
Martin Combined Cycle Unit No. 3 have to be filed no more than
three months apart despite the one year difference in their projected
in-service dates. This would require almost simultaneous action by
the FPSC on the need petitions for these units.

In light of these licensing schedule considerations and other factors,
FPL has elected to address the Lauderdale Repowering and the full
Martin Expansion Project in a single need determination prasentation.
This unified presentation has the following advantages:

1. First, the presentation is consistent with FPL's internal
planning process. By evaluating competing streams of unit
additions over a multi-year planning horizon, both FPL and
the FPSC can properly consider both longer lead time units
and larger units that incorporate economies of scale.

2. Second, FPL has a capacity need In 1993 and each of the four
following years. Because the later units identified by FPL
have longer lead times than the earlier units, 2 single
certification proceeding results in a more efficient use of
FPL's and the FPSC's resources than a series of several
separate but interrelated proceedings in a fairly short time

peried.

3. Third, as noted above, the simultaneous licensing of multiple
unit additions at the Martin site will enable FPL to present a
comprehensive evaluation of expected environmental impacts
to the FDER and other environmental licensing authorities.
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A comprehensive licensing evaluation will enable FPL to
engage in coordinated site planning and facilities design while
minimizing the potential conflicts which cculd arise from
several separate licensing proceedings for generating facilities
at the same site.

Finally, completing the licensing of the Martin units in
advance of the latest possible date enhances FPL's flexibility
to adjust the timing of those units, or to consider phased
construction of the combustion turbine portions of those
units, if unexpected increases in demand or unexpected
decreases in supply side resources, such as QFs. threaten
FPL's system reliability earlier than currently predicted.
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VIl. CONCLUSION
Power Sumely Bxpersion Plan

The base generation
expansion plan devel- "L':ﬂd
oped by FPL is a cost | Py~ I Aditlen S——
effective, flexible teecnle Sepomering frofentt
approach to meeting the e S m: ﬂﬁ!: o 5 ?:: ~
needs of future cus-
tomers. Of the over Mo tic lrpeneion Project
5.000 MW of incremental [+4] 1994 :rti!n Combined Cycle a5 m
need identified by the 821 1995 Martin Combined Cycle 385
year 1997 to maintain e ¥
system reliability, over 5,238 TS, AReaTaRes Cob. SheHYYe
3,000 MW will be met by {ICEC] Flan: contrstiog
conservation, load man- Martin Combined Cycle 84
agement, interruptible .
load, qualifying e woldifle AR
facilities and power Total 2,110 W
purchases. The re- Motes:
maining 2,000 MW will | . win comined Cycle units and the repovered Lauder-
be met by capacity :?L',,;‘h i - f"...;.;'.ln'i"f. :-:‘r:' ..‘fl":_.?'f‘..ﬁ“u:.'lé'
additions based on ::]u.':' m Ry g ":;uu:ﬁuﬁ:‘uﬁ:i;‘;ﬁx
advanced coal capable besed on fina] design and performance testing.

combined cycle tech- Table VII.1

nology. This technol-

ogy will allow FPL to respond to the changing environment certain to be
experienced in the future. By building new capacity capable of utilizing
coal gasification as a potential fuel source, the new units will allow FPL
to defer capital expenditures while maintaining the coal option.

The final plan. consisting of demand side alternatives and supply side
options, represents significant savings over a plan based on new
construction alone. FPL has pursued non-construction alternatives, as
stated above, to meet 60% of its future needs. The remaining needs
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through 1997 must be met by new capacity additions, as shown in
Table Vil.1.

It is this schedule of new capacity additions for which FPL seeks FPSC
approval.
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List of Abbreviations

Used In Tables A.1 And A.2

Reference Abbreviation Definition
] Nuclear
FS Fossil Steam
Unit Type D Diesel
CT Combustion Turbine
(of o Combined Cycle
[ o4 Coal Fired
Reference Abbreviation Definition
N Nuclear
NG Natural G:{s \
HO Heavy Oil (#4, 5 & #6
Fuel Type LO Light Oil (#1, 2 or Kerosene)
C Coal
No None
Referenca Abbrevistion Definition
TK Truck
RR Rallroad
PL Pipeline
Fuel Transportation B Barge
] Ship
No None
Unk Unknown




Table A.1

(Poge 1 OF &)
FLORIDA POMER & LIGHT COMPANY
EXISTING GEMERATING FACILITIES
(S OF DECENSER 31, 1968
() (2) (3) (L)) {s) (6) (7 (8) (9) (10) (1) (12) : (§E1]
vel
Met Capability Transport
Fuel Commercial I'.Tﬂ.l Gen.Max.
Unit Unit in-Service Retiremsnt ﬂh‘h Commer Winter
Plant Mame Mo. Lecation Type . t. Month/Tesr Momth/Year L L Pri.  Alt.
Turkey Polnt Dade Counly 1,337,790  1,080.0 1,130.0
277575/ %0E
1 s N HO /6T Uk rgwn 402,050 %7.0 3170.0 F w
2 F5 NG Ho /68 Lirdracen 02,050 1.0 .o PL uA
3 N N Wo 12/72 Urknown 759,970 666.0 £88.0 T Mo
& N N Ha /13 Uik nowen 159,910 656.0 688.0 1K Mo
1-& D Lo o 468 LUinknown 13,750 4.0 16.0 L1 Mo
Lauderdale Broward County 1,133,972 1,126.0 1,268.0
30/505/82E
L1 Fs W Wl 9/5%7 Uik ey 156,250 137.0 133.0 PL [ §
5 Fs NG HO §58 Uinknown 156,750 137.0 138.0 FL Ix
1-12 (o] MG Lo a/70 Urdonomn 410,736 426.0 &BE.0 PL Pl
13-24 cr HG Lo 812 Urknown %10,736 W26.0 ABG.0O PL PL
Port Everglades City of Hollywood 1,679,086  1,582.0  1,688.0
23/505/82E
1 s MG HO 6/60 Uirdncen 115,25 204.0 205.0 [ 8 WA
2 Fs$ NG HO 4/61 Undcnomsn n,25 204.0 205.0 n L]
3 Fs MG HO 164 Uink nown 02,050 3&7.0 3.0 A wk
§ Fs NG HD &/BS Lok racyeery %02,050 7.0 369.0 M WA
1-12 cr1 NG Lo arm Urikcnown &0, 736 426.0 &86.0 2] WA
1-5 i} Lo Ho & /64 Uk nown 11,750 14.0 1.0 n WA




Teble A.1

(Pege 2 OF &)
FLORIDA POMER & LICHT COMPANY
EXISTING GEMERATINC FACILITIES
AS OF DECENSER 31, 1908 (Cent.)
(1 [¥4] (1) ) {s) () n () (9) () ) (12) , (13)
wal
Met Capabllity Trempert
Fusl Commercial tT:ut Gen.Max.
unit unit In-Service Retirement Mameplste Sumer  Winter
Plant Mome M. Lecation Type Prl. AL,  PMenth/Year Month/Yesr o L} "~ Pri. Ale.
Riviera City of Riviera Beach 620,880 Sk, 0 5480
AN/a25/ /638
3 s MG H &/62 L racrmmy 110,820 mn.a 0 n WA
& s NG L] 1/861 Uik 310,820 1.0 1.0 P WA
Martin Martin Counly 1,726,600 1,566.0 1,%80.0
29/ 395/ 38k
1 s W MG 12/80 [ 851,300 .0 190.0 M L
1 Fs HO NG &/m Lirik nown 863,300 783.0 190.0 P P
St Lucie St. lucie Counly 1,000,000 1,5%3.0 1,579.0
16/365/%1E
1 N L] Mo 12/16 Ui rown 850,000 8¥.0 85).0 1« Mo
2 ¥ L] H Mo a/a) Unknosn 850,000 4.0 126.0 ® Mo
Cape Canaveral Brevard County B04, 109 1.0 1%0.0
19/ 205 36F
1 FS HG HO &/65 Uik rucren §02,0% 7.0 .o mn WA
2 Fs NG HO 5/69 Uk iy %02 ,05% 7.0 in.o [ 1 WA
Sanford Volusia Counly 1,028,450 861.0 871.0
16/ 195./30E
i F5 MG HO 559 Unk nown 156, 2%0 137.0 119.0 M WA
L] Fs HO ] 1 L ey &35, 100 182.0 3E_0 (1] Mo
5 s HO Mo 673 ik vy 436,100 362.0 366.0 L1 Ho

1/ Tlotal capability is 833/853 M. Capabilities shomn represent the company's share of the unit and exclude

the Orlando Utilities Comission (QUC) and Florida Municipal Pewer Agency (FMPA) combined portion of 14.85351%.




v

A

[ of &)
FLORIDA POMER & LICHT COPPANY
EXISTIMG CEMERAT IMG FACILITIES
AS OF DECEMSER 3], 1988 (Cont,)
(n (2) {3 (n) {5 (8) (7 (a) (9) (1) n) 2y ()
Fuel
Met Capability Transport
Fuel Commercial I.Tl:tli Cen.Max.
unit init In-Service Retirement Msmeplats  Summer  Winter
Plant Mess Na. Location Type Pri. Alt. Month/Year Month/Year o L -~ Pri. Alt.
Pulnas Putnas Count 580 , 000 WA .0 W0
16/105/2T¢
1 cc NG Lo &/ Urkroe n 190,000 .0 1.0 P WA
2 cC L Lo ' U rcmny 290, 2160 13,0 FL L1
Ft. H]‘!f" Lee Count 1,!&1‘,1‘!} ‘!1?2'° 11“-“’
151!!&/!55
1 Fs W Ma 11/58 Unkncen 156,2% 137.0 134.0 WA L]
2 s [11] o 1169 ik ey W07 ,050 3&1.0 1.0 WA Mo
1-12 cr Lo ho 5/ Lk nowen Thk D00 618.0 T5%.0 WA Mo
HMaratee Ranatee Coumnty 1,736,600 1,566.0 1,580.0
187115/ 206
1 FS ] L] 10/76 Unkrown 863,300 T83.0 190.0 Fl L]
1 s HO L] 1smn Ui rooery 863, 300 783.0 190.0 PL ho
S, Johns River uval County 1,359,201 2%0.0 750.0
Pewer Park 12715728
{RPCH)
1 [ [ o /ar Uinkrcen 619,600 175.0 125.0 RA Ko
? M C C Ko 5/88 Urdericomn 679,600 125.0 125.0 RR L]
Cutler Dade County 236,500 191.0 199.0
16/555/60E
5 Fs WG HO 1/5% LUk noen 75,000 6.0 64.0 PL [}
6/ s NG HO /55 Urikrown 161,500 130.0 111.0 M B
TOTAL SYSTEW AS OF DECEMBER 31,1988 - 13,629.0  14,105.0

2/ The net capability rati

represent Florids Power & Li
eacluding Jachsonville Electric Authority (JEA) share of BOW.

t Company's share of St. Johns River Park Unit Mo 1,

SEREsEEE
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Tsble A.1
(Page & of &)

FLORIDA POMER & LIGHT CORPANY
EXISTING GEMERAT (NG FACILITIES ON LONG-TERN RESEIVE SHUTDOWM (LTRS)
AS OF DECENSER 31, Y909

(8} (2 (3) (a) [£1] (s) (7 (1] (9) (1) (nj (12) " itll
"
Met C 1lity Traensport
Fuel Commercial l‘.l‘-:td Gon.Rax. -
unlt Unit InService Retirmsent Memeplste  Sumser  Winter
Flant Mame Mo. Locstion Type Prl. ML,  Ponth/Tear Month/Yesr L. ] L] ™~ Pri. AL
Riviera City of Riviers Beach 75,000 69.0 n.o
II/NZS/N3E
2 VN 133 NG HO 11/53 Lk gy 15,000 69.0 1.0 P 5
69.0 1n.o

TOTAL CAPACITY OM LOMG-TERM RESERVE SHUTDDWM AS OF DECEMBER 31,1988 =

3/ Riviers Unit No. 2 (Total Combined Capacity of 69/71 M is currently on Long lTerm Reserve Shutdosn (LIRS).
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(#3]

1. «A.2
(Page 1 07 1)

FLORIDA PONER & LIGHT COMPANY
ELAED N0 PROSPECTIVE GEMERATING FACILITY ADDITIONS MO DWNGES 1/

(3) (n) (s) (&) (n

(8) (9) (10} (1) (12 (1) ()
Net Capabilf i
t’ T -
Fual Coret. Commercial Cen. Max. P
unit Unft Start  In-Servics Mamep late Summer ¥inter
Flant Mame Mo. Lecation Type Prl.  Alt. Me./fr. M.Ar. o L] ™~ Pri. AL, Status
Laderdale Broward County 944,000 Bab.0 a498.0
30505/ 42E
¥ cc NG Lo 1990 1993 W7%,000 413.0 W49.0 n Unk (7
5 cc W ] 1990 1951 47N, 000 A23.0 9.0 M Uik P
Martin Combined Martin County BS0, 000 ™.0 B5%.0
Cycle Units 29/395/ 38
1 cc L Lo 1990 1994 &40, 000 S0 %J8.0 [ Unk P
& cc NG Lo 1991 1995 A0, 000 3i85.0 W20.0 FL Uk P
Martin Integrated
Coal Casification BA0 000 T64.0 B45.0
Combined Cycle
5 Martin County (a4 c NG 1990 1996 #h0 000 384.0 412.5 ] Uk P
& 79/395/ 18 cC C KC 1990 195 W0, 000 384.0 §22.5 R Link P
Riviera City of Riviers Beach 15,000 £9.0 n.o
IVNIS/NE
? fs A ] 1993 15,000 63.0 .o A s 5

i1/ Includes only those facilities which are s-.bim to certification urder the Mlorida Electrical Power Plant Siti
to be in service during the Site Plan reporting

2/ The ratings shown for Lauderdale Units M5 represent Lhe total capacity after repowering and conversion ta combined cycle.

period by 1997.

ng Act which are projected




List Of FPL Major Interconnections
(230 KV And 500 KV)

FPL FPC*/ KV
Poinsett Holopaw 230
Sanford Plant North Longwood 230

FPL TECO™/ KV
Johnson Big Bend 230
Manatee Big Bend 230
Manatee Ruskin 230

FPL _JEA* KV
Duval Normandy 230
Duwval Normandy 230

FPL ouc*/ KV
Cape Canaveral Indian River 230

FPL GRU*/ KV
Bradford®’ Deerhaven 138

FPL SECI*/ KV
Charlotte Calusa 230
Ft. Myers Calusa 230
Rice Seminole Plant 230
Putnam>’ Seminole Plant 230
Titanium®’ Seminole Plant 230
Duval Black Creek 230

Taeble A.3




List Of FPL Major Interconnections
(230 KV And 500 KV)

FPL FMPA™’ KV
Orangadale S“p’on 230
Titanium GCreencove 230

FPL soco*’ KV
Duval Hatch 500
Duval Thaiman 500
Yulee Kingsland 230
Notes:

2’ FPL is interconnected with GRU by one 138 KV transmission line, therefore, it
is shown on this table.

2’ FPC: Florida Power Corporation
TECO: Tampa Electric Company
JEA: Jacksonville Electric Authority

oucC: Orlando Utilities Commission

GRU: Gainesville Regional Utilities

SECI: Seminole Electric Cooperative, Inc.
FMPA:  Florida Municipal Power Authority
S0CO: Southern Companies

2’  Bus tie breaker at Seminole Plant normally open, th'rlb'f creating Putnam-
Titanium 230 KV line.

Table A.3. Continued
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FLORIDA POWER & LIGHT COMPANY

ECONOMIC, POPULATION, CUSTOMERS, SALES AND PEAKS

FORECASTING METHODOLOGY

INTRODUCTION

The Economic and Load Forecasting Section of the Research, Economics and Forecastng
Department (REF) is responsible for producing the following official forecasts for the

Company :
a.

b.

i

J

Short and long-term cconomic forecast at the state and national levels.

Long-term population forecast for the state, FPL service temitory, FPL
division, and countics.

Short and long-term customer forecasts by revenue class at system level.
Short and long-term sales by revenue class at system level.

Short-term sales and customer forecasts at division level.

Short and long-term Net Energy for Load (NEL) at the system level.
Long-term peak forecast at system and division levels.

Monthly forecast of NEL and peak for the entire long-term foreiustng
period.

Load shapes and load duration curve forecasts.

Electric end-use market penetration and utilization.

The short-term forecasts are developed on a monthly basis for a period of four years and
long-term forecasts are annual for a twenty-year period.

These forecasts are developed once a year and the aggregated forecasts arc approved by
the C mpany’s Forecast Review Board. These official forecasts are then compiled in the
department's forecast publication Economics. Customer and Load Forecasts which is
known as the "Greenbook”. An overall schematic diagram of the forecasting process is
shown on page 3.




Because of the complexity of the forecasting process, it is necessary to document and
explain how the forecasts are developed. This methodology book , however, is not intended
to document every step involved in the forecasting process, but rather provide a gencral
description of methods and techniques utilized. A typical process involved in the short-
term and long-term forecasts is shown on page one in the appendix.

The techniques used to develop the short-term forecasts are presented in Chapter L
Chapter II presents the methods used for the long-term forecasts. Due to its complexity,
the forecast for the resale revenue class is discussed separately in Chapter [II. Chapter
IV presents the methodology for the development of high and low-band forecasts, weather
data inputs, and the treatment of demand-side programs.
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CHAPTER I

SHORT-TERM FORECASTING METHODOLOGY
FOR CUSTOMERS, NEL, SALES, AND PEAKS

THE SCOPE

Short-term forecasts are developed on a monthly basis for the period 1988-1992 for
Economics, Customers, Net Energy for Load (NEL), Sales, and Peaks. Short-term
forecasts for Economic variables are developed at the State level. NEL, peaks, sales and
customers (by revenue class) are developed at the system level. In addition, short-term
sales and customer forecasts are also developed at the division level.

DATA SOURCES

Historical monthly data for economics, customer, NEL, sales, and peaks are available from
the department data base for the period beginning January, 1963. REF's economic data
base, however, consists mostly of economic variables at national and state levels; no
regional nor division data are available in usable format.

MONTHLY CUSTOMER FORECAST

The monthly customer forecast is developed for the system, by revenue class, and total
customers by division.

General Approach

The State Space forecasting method of time series is applied to develop the short-term
customer forecast. The State Space method uses new theoretical techniques, thereby
eliminating the need for complex user interaction and subjective judgments commonly
required with other methods to determine the model structure and fit.

The key theoretical concept used in State Space forecasts is the "State Vector." On an
intuitive level, the State Vector of a system is made up of all the information in that
system. both past and present, necessary to describe present and future behavior. Once
the State Vector is known and a model is determined for how it evoives in time, forecasts
for all future values of the series are easily obtained.




Model] Development

To develop short-term customer forecasting models the following steps were taken:

1.

Develop one set of State Space models for each of the following revenue classes:
residential, commercial, industrial and other authority customers.

The forecasts for street and highway customers and railroad and raiways
customers are provided by the Rate Department. The resale customer forecast
is developed separately using a different method, which will be discussed in
Chapter IIL

Select models with the best statistics to represent each revenue class.

From the selected set of models, generate one set of monthly forecasts for each
revenue class for the period of 1989-1992

From each set of forecasts, select only one single model which produces the most
acceptable forecast. The logic for this selection is production of reliable statistics,

and consistency with past history.

The Forecast

Monthly forecasts of residential, commercial, industrial, and other customers are
thus obtained from the selected short-term models.

Because of the nature of time serics forecasting, only the first two-year (1989-
1990) forecasts from the short-term models are utilized. The annual forecast of
the next two years of 1991-1992 is adjusted to the long-term customer forecast,
which is developed separately. Time series models can Jose their long-term trend
bypmjecﬁngmﬁ:uu:mdmhn'mdhbmwmmmmndn

The above forecasts are then added to street & highway and metrorail customer

forecasts (provided by the Rate Department) and resale customer forecasts
(developed separately) to derive the entire short-term customer forecast by
revenue class.




MONTHLY NEL FORECAST

Sales vs. Net Energy for Load (NEL)

To forecast monthly sales, one has to take into account forces that have a great influence
on sales, such as weather and economic conditions. Monthly sales are based on meter
readings taken throughout the month and may include some energy generated and used
during the previous month, although the total recorded usage is credited to this month’s
sales. Due to this accounting method of reporting monthly sales it is very difficult to match
economic and weather data corresponding to consumption of electricity by customer for
a given period of time. Therefore, monthly NEL is forecasted since it is the electricity
generated to meet the customer demand, net of plant use, in a given month. Monthly
generation output can be appropriately matched with variables affecting usage.
Transmission and distribution conversion losses, company use of electricity, and the
interchange account for other differences between net energy for load and energy sales.

Therefore, NEL should be used instead of sales to capture the true impact of weather and
other factors affecting monthly sales.

JURISDICTIONAL NEL FORECAST

The short-term NEL forecast is developed for jurisdictional NEL which is defined as
system NEL minus resale NEL.

Forecasted values for system hourly load for the period 1989-2008 are produced using the
new methodology introduced two years ago, referred to as the "48-pcol-hour” model. The
objective of this approach is to provide statistically reliable and consistent estimates of load
for each hour of the 168 unique hours which comprise a week. To accomplish this, the 168
hours are classified as either weekend or weekday hours while keeping their position within
the 24-hour cycle. Thus, 48 clusters or "pools” are created (Hour of Day x
Weekend/weekday). One set of explanatory variables is developed which could be used
to predict the load for any weekday hour, and a similar set of variables is used to predict
the load for any weekend hour. In this way, a peak, valley, average load, net energy for
load, and load factor can be provided for any period of time during this twenty year
peniod.




Geperal Structural Model

It has been decided that distinguishing between weekends and weckdays would provide
more consistent "pools” of data, thus producing more reliable and efficient estimation
equations. This weekend/weekday dichotomy is crossed with the position of each hour
within the daily cycle, yielding a total of 48 pools. Thus, the 168 unique hours of the week
could be statistically condensed into these 48 pools.

After continued exploration and development, one overall set of explanatory variables is
selected 10 estimate system hourly load. The only modification to this set of vaniables
involves additional variables unique to days of the week. This generates, in effect, two
sets of explanatory variables, one for weekday hours and the other for weekend hours.
Each set of variables corresponds to one-half of the 48 pools, and each one of these 24
estimation equations is mathematically unique because it represents the influence of a
different day of the week.

The general form of the structural model is provided below, derived from the statistical
procedure of multiple regression:

SYSHRLD, = a, + RESCUST *a, + RAVPLAG2®a,
+ DCOACTMP * a, + DCOACTSQ * a,
+ DCOACTCU * a, + DCOACHUM * a,
+ DHO *a + DHOSHTMP * a,
+ DHOSHTSQ * a, + DHOSHTCU * a.
+ CLBILDUP * a, + HTBILDUP * ap
+ SIN2PIWK * a;, + COS2PIWK * a.
+ SINAPTWK " a, + COS4PIWK * a,
+ DHOLIDAY * ap...
+ DUMMYSAT *© au

(if hour being estimated occurs during Saturday or Sunday)

or,




+ DUMMYMON * a, + DUMMYTUE * a,

+ DUMMYWED * a, + DUMMYTHU * a,

(if hour being estimated occurs during Monday through Fndny)

Where:

SYSHRLD
RESCUST
RAVPLAG2

DCOACTMP

DCOACTSQ
DCOACTCU
DCOACHUM

DHO

DHOSHTMP

DHOSHTSQ

DHOSHTCU

estimated system load for hour h,
number of residential customers at hour h,

nominal cents per kWh divided by the Consumer Price
Index (real average price of electricity), lagged two months
to reflect ratepayer behavioral reactions to costs of
consumption at hour h,

the difference between the temperature at hour h and a
baseline value for temperature, multiplied by a value

residential customer air conditioning saturation
at hour h,

the same as DCOACTMP, excepi the temperature and
baseline value difference is squared,

the same as DCOACTMP, except the temperature and
baseline value difference is cubed,

the relative humidity at hour h, multiplied by the
residential A/C saturation value at hour h,

a dummy variable to indicate presence or absence of
heating relative to a baseline value of temperature at hour

b,

the difference between a baseline value for temperature
at hour h and the temperature, multiplied by a value
representing residential space heating saturation at hour
b,

the same as DHOSHTMP, except the baseline value and
temperature difference is squared,

the same as DHOSHTMP, except the bascline value and
temperature difference is cubed,
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CLBILDUP

HTBILDUP

SIN2PIWK
COSZPIWK
SIN4PIWK
COS4PIWK

DHOLIDAY

DUMMYSAT
DUMMYMON
DUMMYTUE
DUMMYWED
DUMMYTHU

a,

ﬂ.-.....a'

the sum of lags one through four from hour b, for the
differences between temperature and the bascline value,
to represent a "build-up” of heat that requires more
cooling,

the sum of lags one through four from hour h, for the
differences between the baseline value and temperature,
to represent a- "build-up” of cold that requires more
heating,

a set of four functions to explain cyclical
variation during the course of the 52 weeks
in a year,

a dummy variable indicating whether the day during which
hour h occurs is & holiday or not,

five separate dummy variables which
indicate whether hour h occurs during the
day in question or during the other six
days of the week.

a mathematical constant for the multiple regression model
that is unique for each of the 48 equations,

weights given to the explanatory variables as determined
by their unique information when statistically combined to
estimate system load at hour h.

In an attempt to represent the contribution of economic variables to system load, the real
average price of electricity lagged two months was added as a predictor. The lag reflects
that ratepayers often do not adjust their kWh consumption habits until they have scen
recent electricity bills form what they believe is a "trend.”

The Forecast

To develop a prediction equation unique to each one of the 48 pools, estimation of the
mdel was performed on system hourly load data for 1983-1988 provided to the Edison
Electric Institute (EEI). These six years of data were grouped for the analysis according

to their corresponding

pools. This was determined by each hourly load’s day of the week

and position in the sequence of the day’s 24 hours.
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To use the set of prediction equations developed as explained above, values arc needed
for number of residential customers, residential air conditioning, space heating saturation
projections, and typical weather (temperature and humidity) for the FPL service termtory.
The projected number of customers are obtained from the REF department. Estimates
of air conditioning and space heating saturations by year are obtained from the Electric
Power Research Institute’s (EPRI) Residential End-Use Energy Planning System (REEPS)
and REF's Home Energy Surveys of residential customers.

Typical weather is determined by extensive analysis of the 24 years of data-hetween 1965
and 1988 in terms of temperature, relative humidity, and heating and cooling degree day
patterns. Weighted composites of FPL System temperature and relative humidity are
statistically derived as "typical” for each of the twelve months of the year. Peak day values
for Winter and Summer seasons are also statistically derived and fixed to occur on a
Tuesday in the middle of fiscal January and August, respectively. Adjacent hours between
"typical months” had their weather values "smoothed” in some cases to produce a more
consistent transition.

Assumptions, Definitions and Adjustments

Both temperature and humidity used in the estimation and forecasting of system hourly
load represent a weighted composite of FPL's service territory. Data for the Miami, Fort
Myers and Daytona Beach weather stations are weighted by their corresponding divisional
monthly sales. Miami corresponded to Southern, Southeastern, Eastern Divisions; Fort
Myers to Western Division; and Daytona Beach 1o Northeastern Division. Temperature
and humidity data are provided by the National Oceanic and Atmospheric Administration
(NOAA) in readings for every third hour, This data is linearly interpolated to produce
values for each hour of the day.

Forecasted values for each hour of system load are usually examined on a monthly or
yearly basis concerning net energy for load (NEL) and peaks. Naturally, forecasts for
1989-2008 for NEL and peaks as derived by the 48-pool-hour technique will differ from
the forecasted values for these quantities as derived for the Economics, Customer and
Load Forecasts (the "Greenbook”). Hence, the forecasted values from the two approaches
must be reconciled.

A load shape modifier routine is used for this purpose. Very simply, it fixes the monthly
peak at the value of FPL’s official forecast (the Greenbook) and the monthly valley as the
value of the 48-pool-hour model. The ratio of the peaks from the two scparate forecasts
is then used in an iterative process to readjust each hourly value in the 48-pool-hour
model until the monthly NEL for this model equals that in FPL's official forecast. This
proce-s is executed for each one of the 240 fiscal months in the 20-year forecast period.
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MONTHLY SALES FORECAST

Monthly NEL/Sales Ratios

After the forecast of jurisdictional NEL is developed, jurisdictional sales can be derived by
applying the monthly NEL/sales ratio forecast.

The ratio of NEL/sales is expected to be greater than one because the amount of energy
received by customers has to be less than the amount generated by power plants because
of transmission and distribution losses. Due to billing cycle adjustments, the ratio could
be less than one for given months. Actual monthly sales are based on meter reading:
taken throughout the month and may include some energy generated and used during the
previous month and a portion of the energy consumed this month maybe credited to next
month’s bill.

Monthly Jurisdictional and System Sales Forecasts

The following steps are developed to convert the jurisdictional NEL forecast to the
jurisdictional sales forecast:

1. Forecast monthly NEL/Sales ratios using the State Space Time Series
Forecasting technique.

2. Divide the monthly jurisdictional NEL forecast by the forecast of monthly
NEL/Sales ratio to obtain an initial forecast of monthly jurisdictional sales.

3. Calculate annusl NEL/Sales ratios by dividing the annual NEL to annual
sales forecast from the monthly forecast.

4, Compare the above loss factor forecast with the official loss factor forecast
provided by other departments.

5.  Adjust the monthly jurisdictional sales forecast in step-two so that the
annual jurisdictional NEL/Sales ratios equal the official loss factor forecast.

6. Add resale forecast to jurisdictional sales forecast 10 generate the monthly
total sales forecast for the system.
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Monthly Sales Forecast by Revenue Class

The monthly sales forecast is also developed for each revenue class. The monthly sales
forecasts for Street & Highway and Railroad and Railways are provided by other
departments and the Resales sales forecast is developed separately. Thus, the only revenue
classes to be forecasted are Residential, Commercial, Industrial, and Other Authoriiy. The
following steps represents the forecasting process used to develop the short-term sales
forecast by revenue class.

1.

Develop a set of State Space models for Residential, Commercial, Industrial,
Other Authority sales using historical sales data from 1/1963.

Select models with the best statistics to represent each revenue class.

From a selected set of models, generate one set of monthly sales forecasts for
Residential, Commercial, Industrial, and Other Authority for the period of 1989-
1992

Sclect only one single model which produces the most acceptable forecast
consistent with past history.

Generate an initial sales forecast for Residential, Commercial, [ndustrial, and
Other from selected models.

Derive a sub-total of sales forecast by summing up sales forecasts of Residenual,
Commercial, Industrial, and Other.

Derive another sub-total by subtracting from system sales forecast, sales forecasts
of Resale, Street & Highway, and Railroad and Railways. This sub-total is
equivalent to the sum of Residential, Commercial, Industrial, and Other sales
forecasts.

Adjust the initial forecast of Residential, Commercial, Industrial, and Other sales
developed in Step 5, so that sub-total in Step 6 is equal to sub-total in Step 7.

The above forecasts are then added to Street & Highway and Metrorail sales forecasts
(provided by Rate Department) and Resale sales forecast (developed separately) to derive
the entire short-term sales forecast for each revenue class.




MONTHLY NEL FORECAST

Monthly NEL forecast is also generated for the entire long-term forecasting period of
1993-2008. The following steps are used to produce the monthly NEL forecast.

1. Develop the historical seasonal factor for each month by using ratios of
historical monthly NEL to annual NEL.

2. Apply the monthly ratios to the annual NEL forecast to derive the NEL
forecast by month. This process assumes the seasonal factor remains

unchanged over the forecasting period.
The annual NEL forecast is from the long-term NEL forecast.

MONTHLY PEAK FORECASTS

Monthly peaks for the 1989-2008 period are forecasted to provide information for
scheduling maintenance of plants and budgeting fuel. The forecasting process is the same
as the monthly NEL forecast.

1. Develop the historical seasonal factor for each month by using ratios of
historical monthly peaks to annual peak.

2. Apply the monthly ratios to the annual peak forecast to derive the peak
forecast by month. This process assumes that the seasonal factor femains
unchanged over the forecasting period.

The annual peaks forecast for summer and winter were incorporated in the long-term
forecast.
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CHAPTER I

LONG-TERM FORECASTING METHODOLOGY
FOR ECONOMIC, POPULATION, CUSTOMERS, SALES, AND PEAKS

Annual forecasts of economic, population, customers, sales, net energy, and peaks are
developed once a year, for the twenty-year period of 1989-2008.

This chapter describes how these forecasts were developed for each component of the
long-term forecast : economic, population, customer, sales and NEL, and peaks.

ECONOMIC FORECAST
The Model

FPL's Economic Forecast is developed using DRI's Macro Model. DRI's Model captures
the full simultaneity of the U.S. economy; forecasting 1200 variables related to demand and
supply aggregates, prices, incomes, international trade, financial markets, and industrial
detail. Within the basic structure of the model is the interaction of the eight sectors :

1) Domestic Spending 5) Financial
2) Domestic Income 6) Inflation
3) Tax Policy 7) Simulate Supply Potential
4)  International 8) Expectations
Each of these eight sectors has within it a host of simultaneous equations to capture the

relationship of various economic activities within the sector and interactions with other
sectors.

The Forecast

The economic forecast is developed within the DRI framework, but is adjusted on a as
needed basis for consistency with other assumptions within the company. For example, a
key factor i~ the DRI model is Fuel Prices. DRI's forecast has to be adjusted to reflect
FPL's official fuel price forecast.
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The state level forecasts for the short - run were developed using State-Space. The long-
term forecast was developed using DRI's state level forecast. The forecasting process for
economics is shown on page 2 in the appendix.

POPULATION AND HOUSEHOLD SIZE FORECASTS

Population Forecast

The Florida population and population in FPL service territory are the two most important
components used to forecast the company’s long-term customers which is, in turn, used to
forecast sales and peak demand.

The forecasts of Florida population and FPL population are based primarily upon the
population forecast developed by the Bureau of Economic and Business Research (BEBR)
of the University of Florida. While the Florida population forecast can be obtained from
computations applied to BEBR's high and mid-band population forecast, the FPL
pnpu]aﬁnnfqrecasthutnb:developed.ﬁnmmhmnﬂﬂkduunm[on:nltFPL
population, per se, but rather provides the population forecast by county. A brief
description of the forecasting process can be found on page 3 in the appendix.

EPL Population Estimate for 1988

The department'’s population data base is updated annually. State and county population
estimates for 1988 are provided by the Bureau of Economic and Business Research of the
University of Florida. The FPL population estimate for 1988 is derived from BEBR's
county populaticn estimate as follows:

a. Identify counties which belong to the FPL service territory. There are 36
counties currently served by FPL.

b. Estimate the percentage of each county’s population served by FPL. It is
important to note that not everyone living in an FPL served county is
necessarily served by FPL. Only those who are, in fact, served by FPL are
counted as FPL population.

The share of each county’s population served by FPL is calculated by
dividing the number of FPL residential customers in a county by the total
residential customers in that county. FPL residential customers by county
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is available from the FPL data base, and total residential customers by
county, including FPL and non-FPL customers, is provided by BEBR.

c.  Apply the computed share 10 BEBR's county mid-band population estimate
to derive an FPL county-level population estimate for 1988. This
computation assumes that the percentage of residential customers served
by FPL in a particular county equals the percentage of the population
served by FPL in that county.

d.  Add the forecasts of all 36 counties to obtain the estimate for 1988 FPL
population.

FPL's one-year-ahead forecast is based on an econometric analysis of the historical
relationship between residential FPL customer counts (based on FPL residential connects
through April 1, 1988) and FPL population counts (based on BEBR population estimates
through April 1, 1988). The extension of the historical relationship to the 1989 forecast
year is possible because April 1, 1989 FPL residential connect data are available. The 1989
FPL population forecast value is, therefore, generated by applying the growth rate derived
from the econometric model to the April 1, 1988 FPL population estimate (see above).
Since the one-year-ahead forecast uses the most recent FPL residential connect counts, the
forecast for that year improves upon the BEBR forecast based on less timely 1988 FPL
residential connect data.

FPL Population Forecast for 1989-2008

Comparisons made between post-1980 BEBR population forecasts and the actual resulting
post-1980 BEBR population estimates reveals that BEBR forccasu have typically
underprojected state and county populations. For this reason, it is inappropriate to accept
the BEBR mid-band projection as producing the "most likely” future FPL population
numbers. Instead, a procedure based on averaging BEBR high-band and mid-band
projections is used in place of simple reliancc on the BEBR mid-band projections. The
growth rates taken from the average of the BEBR high and mid-bands are applied to the
1989 forecast FPL population (see above) to produce the long-term FPL forecast values
for the 1989-2008 period.




Household Size Forecast for 1988-2008

FPL household size is used (along with FPL population-see above) to forecast residential
customers, as there exists an identity between FPL residential customers, FPL population,
and FPL household size.

Residential customers are the number of residential electric connects and FPL household
size is the ratio of FPL popvlation to the number of active FPL residential connects.
Household size is merely population-per-residential-customer. The household size defined
here is slightly different from the concept of household size commonly used by the public
or by the U.S. Census Bureau, where household size is referred to as the average number
of persons per household. Indeed, residential customers are not identical to households
because FPL residential accounts include some non-households (eg. unoccupied dwellings,
real estate development model homes, and condominium house accounts). Because of this
difference in definitions, FPL household size is lower than the values of household size
estimated by the U.S. Census Bureau or through FPL surveys. In 1986, for example, the
value of household size for FPL was 2.23 compared with an estimate of 2.43 for persons
per household from the 1986 Home Energy Survey.

The forecast of FPL residential household size is developed by applying the trend in
household size taken from the latest US. Census Bureau projection for the 1985-2000
period to the actual 1988 FPL residential household size number. It is assumed that the
FPL household size projected trend conforms with the national projected trend in
household size. According to BEBR, this has certainly been the case for the post-1970
period.

LONG-TERM CUSTOMER FORECAST

The long-term customer forecast is developed for seven revenue classes:

1. Residential

2. Commercial

3. Industrial

4. Street and Highway Lighting
5. Other public authority

6. Railroads and Railways

7. Resale

An overall description of the long-term customer forecasting process is shown on page 4
in the appendix.
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The Model

The forecasts of Street and Highway customers and Railroad and Railways customers are
provided by the Rate Department. The resale customer forecast is developed separately
using a different method discussed in Chapter IIL

Residential Customers

An econometric model is developed to forecast residential customer using FPL population
and household size as independent variables. The model is shown below.

LONG-TERM RESIDENTIAL CUSTOMER MODEL

DEPENDENT VARIABLE : LRESCUS

INDEPENDENT VARIABLES COEFFICIENTS T RATIO
LHHSIZE -1.001 -1258.03
LFPLPOP 1.00006 21705.87
Adjusted R-Square = 1.000
Durbin-Watson
D-Statistic = 5.88
F-Ratio = 7000000.0
Where :
LRESCUS : Log of FPL residential customers
FPLPOP : Log of FPL Population
HHSIZE : Log of FPL household size

The above model is selected and used to forecast the residential customers for the penod
of 1989-2008.
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Commercial Customers

The long-term commercial customer forecast was developed using a double log multiple
regression model. The explanatory variables are FPL population and Florida commercial

employment.

ﬁsthepopﬂaﬁunmm':mﬁmmﬁmmmudﬁnno{mmmrdﬂ
establishments in the area also increases. Likewise, commercial employment captures the
level of commercial activity. The model is shown below.

LONG-TERM COMMERCIAL CUSTOMERS MODEL

DEPENDENT VARIABLE : LCOMCUS

INDEPENDENT VARIABLES COEFFICIENTS T RATIO
INTERCEPT -11.6656 -12.24
LFPLPOP 1.4260 16.45
LCOMEMP 0.12234 219

Adjusted R-Square =  (.9985

Durbin-Watson
D-Statistic = 20072
F-Ratio = 38884
Where :
LCOMCUS - Log of FPL commercial customers.
LFPLPOP 3 Log of FPL population.

LCOMEMP : Log of Florida commercial employment.
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Industrial Customers

As with commercial customers, a multiple regression model is used to forecast long-term
industrial customers. The model is developed using historical data from 1965-1988.

Manufacturing and construction are the two dominating activities in industrial customer
class, and are highly sensitive to the cconomic cycle. Furthermore, many industrial
customers produce goods which are sold nationwide. Consequently, the growth of
mnmmcninthhmnuedmhnhunhigmyinﬂucnmdbyth:mﬁomlmmmy's
performance. For this reason, Real Gross National Product (RGNP) is used as an
explanatory variable. In addition, a dummy variable is used to reflect reclassifcation of
Industrial customers in 1975.

LONG-TERM INDUSTRIAL CUSTOMERS MODEL

DEPENDENT VARIABLE : LINDCUS

INDEPENDENT VARIABLES COEFFICIENTS T RATIO
INTERCEFPT -5.3394 -3.65
LRGNP 1.7762 9.49
POST75 ' 0.5076 8.29

Adjusted R-Square = 09773

Durbin-Watson
D-Statistic =  1.B503
F-Ratio = 31751

LINDCUS = Log of FPL industrial customers.

LRGNP =  Log of real GNP.

POST?TS = A Dummy variable used to reflect reclassification of
industrial customers since 1975.
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Street & Highwav Lighting Costomers

Street and Highway customer forecast for the period of 1989-2008 was provided by the
Rate Department.

Other Public Authority Customers

Establishments such as sports fields, sports coliseums, and military bases, which are owned
or operated by municipalities or agencies of federal or state governments, are included in
the other public authority revenue class. One rate class included in this revenue class has
been closed by the Public Service Commission. The forecast of other public authority
customers is developed using specific knowledge regarding the net additions expecied In
this classification.

Railroad and Rajlway Customers

This classification is made up of accounts for Dade County’s Metrorail transit sysitem and
the forecast is provided by the Rate Department.

Resale Customers

The forecast of Resale customers will be discussed separately in Chapter ITL

The Forecast

The above models are selected based not only on their statistics, but also on their ability
to produce a forecast which is consistent with past history. The final long-term customer
forecasts are derived as follows.

1. Obtain the annual forecast of residential, commercial, industrial, and other
customers from the long-term forecasting models.

2. Adjust the first two-years (1989-1990) of the forecast to the short-term
forecast, which are developed scparately.
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3.  Add to the above forecasts, the forecasts of Street & Highway and
Metrorail customer (provided by Rate Department) and Resale customer

(developed separately).
LONG-TERM SALES AND NEL FORECASTS

Long-term forecasts of electricity sales are developed for each revenue class for the
forecasting period of 1989-2008. Both end-use models and econometric techniques are
employed to produce the forecasts. A flow-chart describing the forecasting process is
shown on page 5 of the appendix. The methodology used to develop sales forecasts for
cach jurisdictional revenue class is outlined below.

Residential Sales

The residential sales forecast is developed using the Residential End-Use Energy Planning
Model (REEPS). REEPS is an integrated end-use/econometric forecasting model
developed by EPRL

The Model

REEPS forecasts electricity sales by disaggregating the residential sector down to the
household level in order to simulate acquisitions and energy usage of nine major residential
appliances (space heater, central air-conditioner, room air-conditioner, water heater, range,
first refrigerator, second refrigerator, freezer, and dishwasher, plus residual clectricity use).

Using a sample of households representative of the full residential customer population,
probabilistic choice models are used to determine the stock of appliances in each dwelling
based on household characteristics, prices, and other factors. Efficiency and usage
equations detcrmine energy consumptions of cach appliance. Electricity consumption is
aggregated across all households to produce total residential sales.

For the base year, appliance saturations and electricity sales are calibrated to actuals.
REEPS then simulates the additions of new appliance stock in new homes and changes in
appliance stock in existing homes for ten two-year periods to produce a twenty-y=ar
forecast. For each two-year forecast period, forecasts of household characteristics, energy
prices, weather and geographic variables, and conservation policies serve as model inputs
to influence trends in appliance stock, efficiency and utilization.
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These forecasts are used as explanatory variables in the choice and efficiency equations to
determine the saturations and efficiencies of new housing appliance stock along with
replacement and new acquisitions of appliances in existing housing. Likewise, usage
equations determine energy consumption for the appliance stock in place, based on
demographic and price forecasts. For each forecast period, appliance electricity
consumption is aggregated across all households to produce a forecast of electricity sales.

In addition to forecasting residential electric lalﬁ. REEPS household level results are
aggregated to produce other forecasts. These include:

Total residential energy use from all fuel sources
Appliance saturations

Appliance efficiencies (relative to the base year)
Average clectricity/fuel use per appliance

All forecasting results can be broken down by vintage (new and existing homes), fuel type
(electricity, natural gas, and oil/propane) and house-type (single family, small and large
multi-family, and mobile home).

Model Input

For The 1989 Greenbook forecast, REF analysts adapted REEPS version 1.1 to FPL's
service territory. The following key inputs were used in FPL's implementation of REEPS:

FPL houschold appliances and demographics (1988 Residential Appliance
and Demographic Survey)

Residential customer forecast

Price forecasts of residential electricity, gas, and oil

Forecasts of household income, houschold size, and age of head-of-
household

Weather data for Miami, West Palm Beach, Daytona, and Ft. Myers
Appliance average clectricity use for the base year

Data from FPL's 1988 Resideintial Appliance and Demographic Survey (RADS) and the
1986 Home Energy Survey of Residential Customers (HES) were used to characterize
FPL's existing residential customers. Results from the survey provided base-year appliance
saturations for the ninc REEPS appliances; housing information on square footage and
housing type; and demographic information on age of head-of-household, household size,
household income, and geographic distribution.

The 20-year residential customer forecast, discussed earlier, was disaggregated into four
housing types using ratios for single family detached, single family attached (small), single
family attached (large), and mobile homes taken from the 1988 RADS.
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Forecasts of residential electric prices are determined using current residential electric
rates with growth rates taken from FPL's official forecast of real average price of
electricity. Forecasts of residential natural gas and propane prices are created by using the
growth rates in FPL's official fuel forecast, for natural gas and oil, respectively.

The existing household income distribution is determined from the 1988 RADS. Growth
in household income is determined from the residential customer forecast and FPL
economic forecast of Florida real personal income. Base-year houschold size is determined
from the 1988 RADS and is forecasted using the trend from the Greenbook forecast of
FPL population per residential customer. The forecast of age of head-of-houschold is
made using 1988 RADS data in conjunction with the Bureau of Census projections.

Summer design dry and wet bulb temperature and winter design dry-bulb temperature
came from "Engineering Weather Data," by the Marley Cooling Tower Co. Values for
cooling and heating degree days are averages for 1950-1980 from the National Weather
Service; these years correspond 1o the weather data used in developing appliance encrgy
use estimates in the Conditional Demand Study of the 1984 HES.

Estimates of appliance electricity consumption are taken from two recent REF studies: (1)
"A Model of Residential Energy Consumption and Appliance Ownership," 6/86, a
conditional demand analysis of the 1986 HES, and (2) "Heating & Cooling Study," 6/87,
a study of 1986 households metering central HVAC systems.

The Forecast

After REEPS is calibrated to actual 1988 residential sales, the model produces a forecast
of residential electricity sales for 1990-2008. Since REEPS forecasts at two-year intervals,
exponential interpolation is used to produce an annual sales forecast for 1989-2008. Also,
an intercept adjustment is made after three years so that the long-term and short-term
forecasts would coincide. A process flow chart of the long term residential forecast is

shown on page 6 of the appendix.

Commsreial Sales

The commercial end-use model, COMMEND, developed by EPRI, is used to forecast
long-term commercial sales.




The Model

COMMEND forecasts commercial energy requircments by disaggregating the commercial
sector into building types, end-uses and fuel types and then examining trends in those
components..

COMMEND views energy demand as a product of four factors:

Commercial floor space by building type
Fuel shares (end-use saturations by fuel type) of each end-use by building type
Energy utilization index (EUT), a measure of energy use per square foot for each
cnd-use by building type

‘ Utilization of equipment, relative to the base-year

For ecach building type, the sum across all end-uses gives sales by building type.
Aggregating sales across all building types gives overall commercial sales.

In the base year, adjustments are made to calibrated base-year model results to actual
system sales. Commercial sales forecasts are produced through modeling changes in each
of the four components:

Forecasts of floor stock are modeled using employee per square foot
relationships.

Fuel shares are forecast through a fuel choice life-cycle cost microsimulation sub-
model.

Changes in EUls are determined using engineering and cost information for
HVAC equipment and econometric elasticity estimates for other end-uses.

Changes in equipment utilization, relative to the base year, is modebed using
short-run econometric fuel price elasticities.

Model Input

To adapt COMMEND to FPL service territory, estimates were needed of the total floor
stock of commercial buildings served by FPL, of saturations of end-uses by fuel type within
those buildings, and of EUls by end-use by building type.
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Twelve building types and eight end-uses were used in COMMEND to characterize FPL's
commercial sector: -

Building Type End-use
1.  Office 1. Air-Conditioning
2. Retail 2. Heating
3. Restaurant 3. Ventilation
4.  Grocery 4. Water Heating
5. HotelUMotel 5. Refrigeration
6. Elementary/Secondary School 6. Cooking
7.  College/Vocational 7. Lighting
8. Hospital 8. Miscellaneous
9.  Other Health
11. Warehouse

12. Refrigerated Warehouse
13. Miscellaneous Commercial

Base year floor stock was estimated using information from the Dun & Bradstreet and
Commercial/Industrial Customer Sector Survey (C/1 sector survey). COMMEND models
future additions to floor space using employee per square foot relationships. Employment
forecasts consistent with forecasts of Florida non-agricultural employment were developed
for various industries to forecast changes in floor stock by building type.

End-use saturation data came from FPL's Commercial/Industrial Customer Sector Survey
(C/T). Estimates of energy use per square foot (EUISs) for existing end-use systems were
also based on the C/I survey. An alternate set of EUI's was used for replacement end-
use systems and end-use systems being installed in new buildings.

The Forecast

Base-year sales from the model were calibrated to actual FPL 1988 system commercial
sales on a building type basis, using the Rate System to give sales by building type based
on SIC codes. A process flow chart of the long term commercial sales forecast is shown
on page 7 of the appendix
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Industrial Sales

Industrial sales were forecast using a linear multiple regression model incorporating Flonda
manufacturing employment and FPL service territory population as explanatory vanables.

Since this revenue class consists of manufacturers, employment in this sector was an
important indicator of economic activity in the sector, translating into sales for the revenue
class. FPL service area population was important, since changes in population affect
economic activity in the manufacturing sector, resulting in an impact on Industnal sales.
The model is shown as follows.

INDUSTRIAL SALES MODEL

DEPENDENT VARIABLE: INDSAL

INDEPENDENT VARIABLES: COEFFICIENTS T RATIO
INTERCEPT 474572 6326
FPLPOP 0.0003 4.242
FMEMP 5.7610 9.033
R -SQUARE = 0.994
Durbin-Watson
D-Statistic = 2.354
F-Ratio = 123286
Where:
INDSAL =  Industrial Sales
FPLPOP =  Population in FPL's Service Territory
FMEMP =  Florida Manufacturing Employment
Other Public Authority Sales

Because the Sports Field Service (OS-2) rate class within this customer revenue class has
been closed by the Public Service Commission, other public authority electricity sales were
expected 10 increase very little over the long-term horizon. A linear multiple regression
model was used to forecast long-term sales for this revenue class. The explanatory
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variables used were Other Public Authority Customers for the years 1969-1973, Other
Public Authority Customers for the years 1974-1985, and three variables for the ratio of
Real Florida Total Income to Real Average Price of Electricity: one for years prior to
1968, one for the years 1969-1973, and another for the years 1974-1985. The historical
period is broken-up into three sub-periods because of customers reclassification in this
revenue class. y

OTHER PUBLIC AUTHORITY SALES

DEPENDENT VARIABLE: OTHSAL

INDEPENDENT VARIABLES: COEFFICIENTS T RATIO
OTHER2 0.152 19.510
OTHER3 0.722 4.181
RATIO2 0222 4.789
RATIO3 0.155 4.725

R-Square = 0.998

Durbin-Watson

D-Statistic = 1.1331

F-Ratio = 1775.16
Where:

OTHER2 =  Other customers for the years 1969 to 1973.
OTHER3 =  Other customers for the years 1974 to 1985.

RATIO2 = Real Florida Total Income / Real Average Price of Electricity
for the years 1969 to 1973.

RATIO3 = Real Florida Total Income / Real Average Price of Electricity
for the years 1974 1o 1985.
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Street & Highwav Sales and Railroad & Raijlways Sales

The forecasts for these two revenue classes are provided by the Rates Department.

Sales forecasts by revenue class are summed to produce a total sales forecast. After an
estimate of annual total sales is obtained, a forecast of annual net energy for load (NEL)

is generated by applying an expansion factor.

SYSTEM PEAKS FORECASTS

In recent years, the absolute growth in FPL system load has been associated with a larger
customer base, abnormal weather conditions, continued economic growth, changing
patterns in customer behavior, and more cfficient heating and cooling appliances. The
Peak models were developed to capture these behavioral relationships to develop
reasonable peak load forecasts. A flowchart describing the forecasting process is shown on

page 8 in the appendix.

The forecasting methodology of summer and winter system peaks as well as the division
summer peaks are discussed below.

System Summer Peak

This model is a variant of the "48-Pool Hour Model" used to produce the short-term NEL
forecast described in Chapter 2. The major difference between the two is the subset of
hours used in estimating system summer peak, which was empirically determined to have
the greatest and most efficient predictive ability. These includes the hours ending 17
through 19 for Mondays through Thursdays during July and August, with the estimated
years 1983-88.

The predictors for this model will, of course, differ from the hourly load model because
no space heating is required. The real average price of electricity is included in this model
because it was theoretically concluded that price does affect ratcpayers’ behavior in
adjusting their thermostats during summer, a finding which was statistically confirmed.
(Price, however, is not included in the winter system peak model because when it is very
cold in Florida, especially South Florida, ratepayers require space heating unconditionally.)
This variable is lagged two months because there is a latency period during which
customers examine their bills before changing their behavior.

il




It was empirically determined that load is weather-sensitive for these peak hours above 72
degrees Fahrenheit Other modeling and enginecring research established that a build-up
of heat (cold) occurs in the walls of buildings which will require additional space cooling
(heating). Therefore, a predictor that sums the degree hours (base 72) for the eight hours
prior to the current hour was established. The model is:

SUMMER PEAK MODEL

DEPENDENT VARIABLE : SYSHRLD

INDEPENDENT VARIABLES COEFFICIENTS T RATIO
RESCUST 0.005230131 48.986
RAVPLAG2 -35536.94851 -18.332
DCOACTMP 0.00000654004 1.642
DCOACHUM -0.000012528 -11.632
BLDUSHR 22.49366399 19.966
DHOLIDAY -832.93897 -6.721
COS2PIWK £90.62530 8.987
R-Square = 0.861
Durbin-Watson
D-Statistic = 2.082
F-Ratio = 5T1.23
Where :
SYSHRLD = System Hourly summer load
RESCUST = Number of residential customers at hour h,
RAVPLAG2 = Lag of 2 months of the real average price of clectricity,

defined as nominal cents per kWh divided by the
Consumer Price Index at hour h.,

DCOACTMP = Dry bulb temperature for hour h minus 72 multiplied by

the number of residential customers assumed 10 be using
their electric space cooling,
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DCOACHUM = Relative humidity at hour h multiplied by the number of
residential customers assumed to be using their electric

space cooling,

BLDUPEHR = Sum of cooling degree hours (base 72) for the eight hours
prior to hour h,

DHOLIDAY = Dummy variable indicating whether the day during which
hour h occurs is a holiday or not,

COS2PIWK = A mathematical function used to explain cyclical variation
that occurs over the course of a year.

System Winter Peak

Like the system summer peak model, this model is a variant of the hourly load model,
using a subset of hours from the 8,760 in a year. Empirical investigaiion revealed that
optimal predictability and efficiency of estimators was produced using hours ending 8 and
9 during Tuesdays through Thursdays of January, February and December. Years for
estimation were 1983-88.

There is no space cooling in this model. However, this model does share with the hourly
load model its use of nonlinear (quadratic and cubic) components of temperature for space
heating. Space heating was empirically determined to begin below 68 degrees Fahrenbeit,
because this is when load becomes weather-sensitive. Also, the extreme cold, relatively
speaking, that occurs during a rapid change in temperature in Florida is reflected in this
model as the sum of temperatures lagged over the prior 24 hours. The real average price
of electricity is not included in this model because during winter peak it has been
determined that ratepayers are unconcerned with price and require space heating
unconditionally. The model is:




WINTER PEAK

DEPENDENT VARIABLE : SYSHRLD

INDEPENDENT VARIABLES
RESCUST
DHOSHTMP
DHOSHTSQ
DHOSHHCU
BLDUP2DY
DHOLIDAY
DUMMYHRY
I R-Square
Durbin-Watson
D-Statistic
F-Ratio
Where :
RESCUST -
DHOSHTMP =
DHOSHTSQ =
DHOSHTCU =
BLDUP1IDY =
DHOLIDAY =
DUMMYHRY =

COEFFICIENTS T RATIO
0004138561 29.434
-0.000037358 .2.945
0.00000846515 8513
-0.0000000149933 -7.012
-1.19902930 -12.391
787.00933 -7.105
588.01195 9.995
= 0984
- 2319
= 44663

Number of residential customers at hour h,

Dry bulb temperature subtracted from a base of 68
degrees for hour b, multiplied by the number of
residential customers assumed to be using their
electric space heating,

Same as DHOSHTMP except the difference between
base 68 and temperature is squared,

Same as DHOSHTMP except the difference between
base 68 and temperature is cubed,

Sum of temperatures over the 24 hours prior o hour
h to reflect a build-up of cold in the walls of
buildings requiring greater space heating,

Dummy variable indicating whether hour h occurred
on a day which is a holiday or not,

Dummy variable representing the one degree of
freedom between the two hours ending which
comprise the subset of hours used for model

estimation.
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Division Summer Peak Forecast

While the forecasts of system summer and winter peaks are required for operational
planning at the system level, the forecast of division summer peaks is also important for
transmission-and distribution planning. Therefore, a forecast of division peak coincident
with the system summer peak is also developed.

The Model

Five models were developed, one per FPL division, to estimate load coincident with system
summer peak. The only predictor common to all five models is division customers, which
would be expected to drive load coincident with peak per division. The remaining
variables, though not common to each model, are real average price of electncty,
saturation of electric space cooling, and a build-up of heat over the eight hours prior to
peak hour as measured by the sum of dry bulb division-relevant temperatures. Because
the number of observations per model is small (n=21), only two to three predictors can
be used safely in a multiple regression framework without the risk of these parameter
estimators becoming biased (i.e., statistically unreliable when applied to an independent
sample). The models are shown as follows:

SOUTHERN DIVISION PEAK MODEL
DEPENDENT VARIABLE: SDPEAK
INDEPENDENT VARIABLES COEFFICIENTS T RATIO
INTERCEPT -816.67423 -2.842
DIVCUST 4.70122078 4.920
RAVP -67.60766759 -1.508
ACSAT 13.40725261 1.300
R-Square = 0.964
Durbin-Watson
D-Statistic = 2.239

F-Ratio = 151.94
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Where :

SDPEAK =  Southern Division Summer Peak.
DIVCUST =  Southern Division Customer
RAVP =  Real Average Price of Electricity.
ACSAT =  Satwration of electric space cooling.
SQUTHEASTERN DIVISION PEAK MODEL
DEPENDENT VARIABLE: SEDPEAK
INDEPENDENT VARIABLES COEFFICIENTS
INTERCEPT -775.61559
DIVCUST 3.60526757
RAVP -76.44459286
ACSAT 1531743430
R-Square = 0.9662
Durbin-Watson
D-Statistic = 1321
F-Ratio = 161.956
Where :
SEDPEAK =  Southeastern Division Summer Peak.
DIVCUST =  Southeastern Division Customer.
RAVP =  Real Average Price of Electricity.
ACSAT =  Saturation of electric space cooling.

T RATIO

-2.088
8398

2570




EASTERN DIVISION PEAK MODEL

DEPENDENT VARIABLE: EDPEAK
INDEPENDENT VARIABLES COEFFICIENTS
INTERCEPT : 362.86601
DIVCUST 449107772
RAVP -92.55501071
R-Square - 0.9875
Durbin-Watson
D-Statistic = 1.051
F-Ratio = 710.971
Where

EDPEAK =  Eastern Division Summer Peak.

DIVCUST =  Eastern Division Customer.
RAVP =  Real Average Price of Electricity.
WESTERN DIVISION PEAK MODEL
DEPENDENT VARIABLE: WDPEAK
INDEPENDENT VARIABLES COEFFICIENTS
INTERCEPT -486.90183
DIVCUST 2.02970555
ACSAT 13.989889358
R-Square = 0.9692
Durbin-Watson
D-Statistic - 1.845
F-Ratio = 283.501
Where :

SEDPEAK = Western Division Summer Peak.
DIVCUST Western Division Customer.
ACSAT =  Saturation of electric space cooling.

LT

T RATIO
3.197
27.814
-3.895

T RATIO

-3.839
4.680
4.638




NORTHEASTERN DIVISION PEAK MODEIL
DEPENDENT VARIABLE: NEDPEAK

INDEPENDENT VARIABLES COEFFICIENTS T RATIO
INTERCEPT ’ -1681.76566 -4.319
DIVCUST 4.59832513 13.581
TBLDUPSH 202644248 3.540
ACSAT 4.78137795 2.619
R-Square = 0.9862
Durbin-Watson
D-Statistic = 1.892
F-Ratio = 406.006
Where :
NEDPEAK =  Northeastern Division Summer Peak.
DIVCUST =  Northeastern Division Customer.
TBLDUPSH =  Sum of Dry Bulb Temperatures for eight hours prior to Peak Hour.
ACSAT =  Saturation of Electric space cooling.
The Forecast

The forecasts of five division summer peak are then summed to produce a system peak
total forecast which differs from the official long-term peak forecast. The difference is
attributed to several factors. First, the model structures used to produce the system
summer peak and five division summer peaks are different. Second, the data available on
a division level are very limited in both scope and periodicity. To compensate for these
differences, a final adjustment was made to ensure that the sum of all five division peaks
equal the official long-term system summer peak forecast. The division summer peak
forecast is then validated by comparing the share of each division's peak forecast to the
total system peak with that division's historical share of system peak. The share of each
division’s peak is also compared against the share of each division's population forecast 10
the total FPL population.
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RESALE FORECASTING METHODOLOGY

THE SCOPE

Resale (Wholesale) Customers are composed primarily of municipalities or electric
cooperatives. These customers differ from jurisdictional customers in that they are not the
ultimate users of the electricity they buy. Instead, they resell this electricity to their own
customers.

The issuc of generating capacity also distinguishes the Resale class. Generating capacity
refers to the amount of power generated by Resale customers to meet their own needs.
There are three classes of Resale customers: partial requirements (PR), full requirements
(FR) and aggregate billing partial requirements service agreement (ABPRSA) customers.
Partial requirements customers usually have some generating capacity and buy the balance
of their energy requirements from FPL or some other utility. Full requirements customers,
on the other hand, have no generating capacity, and therefore rely fully on FPL for their
generating needs. The ABPRSA class consists of Seminole Electric Cooperative’s points-
of-delivery (POD) who receive power from Seminole’s ows generation. A flowchart

describing the forecasting process is shown on page 9 in the appendix.
RESALE CUSTOMER FORECAST

Forecasts of Resale customers are obtained from FPL's Power Supply department (SCA).
The basis of these forecasts are contract negotiations and informal discussions with our
Resale and potential Resale customers. This forecast includes the assumption that Brighton
will terminate their FR agreement in 1990 for the purchase of Wholesale power. By 1992
New Smyma Beach will have dropped from the PR rate. Through the year 2008, further
reductions in the number of customers are expected. No new customers are projected to
be added to the Resale class.

RESALE SALES AND PEAK FORECASTS TO SEMINOLE

Seminole’s service obligation, which defines the mW level at which Seminole is required
to serve their own points-of-delivery, has an important impact on future sales to the Resale
class. SCA provided information to REF regarding Seminole’s likely service obligation
through 1994.




Currently, Seminole's service obligation is 612 mW in 1989 and was projected to grow at
an annual rate of 2% for the next two years. This obligation, along with the forecast of
Seminole’s customers, were the two critical components of FPL's forecast of Seminole’s
sales. FPL's sales to the ABPRSA class was limited to requirements exceeding Seminole’s
service obligation.

The Model

After determining the underlying assumptions regarding Seminole's customers and service
obligations, a model was created for Seminole’s own sales within FPL's service territory,
regardless of the source of generation.

A multiple regression model was used which explained the historical variation in Seminole’s
annual sales as a function of real GNP, FPL's total population, and cooling and heating
degree days for Daytona. The health of the national economy affects the local economics
served by Seminole, and thus the Company’s electric sales. Likewise, a growing population
in Florida suggests a rise in the number of households served by the Seminole
Cooperative, and therefore an increase in electricity usage. The two weather variables were
used to explain changes in sales because of weather variations. With forecasted values of
the explanatory variables, the mode! produced a long-term forecast of Seminole's sales.
The model is shown as follows. :

RESALE SALES MODEL
DEPENDENT VARIABLE: ABPRSA
INDEPENDENT VARIABLES: COEFFICIENTS T RATIO
INTERCEPT -2,751,953 -24.627
RGNP 598.693 5.194
FPLPOP 0571 8.166
DCDD 76.231 0.950
DCDD 129.235 2657
R-Square = 0997
Durbin-Watson

D-Statistic = 209
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Where:

Real Gross National Product

RGNP :

FPLPOP =  Population in FPL's service territory

DCDD =  Cooling Degree Days for Daytona Weather station
DHDD =  Heating Degree Days for Daytona Weather station

An extrapolation of recent trends was used to forecast Seminole’s FR sales from
Seminole’s total sales. Historic load factors were determined and used to projec® future
demand levels for Seminole’s FR class. The Seminole FR customers’ share of Seminole’s
sales was assumed to0 be fully provided by FPL.

LOAD DURATION CURVE ANALYSIS

Load Duration Curve analysis (LDC) was used to forecast FPL's Resale sales to the
ABPRSA class. First, average of 1986 and 1987 hourly loads for the ABPRSA class were
used 1o calculate monthly LDC's. Forecast LDC's for the ABPRSA class are then derived
from the actual monthly LDC's. The [orecast LDC's were assumed to have the same
shapes as the average 1986 and 1987 LDC's for the ABPRSA class. The forecast LDC's
were shifted based on the regression model results, to account for the growth forecasted
in Seminole’s sales.

The area under each forecast LDC represented the ABPRSA customer’s sales for the
month. The level of Seminole's service obligation was superimposed onto each monthly
curve. The area between the LDC and the service obligation was calculated to obtain
monthly energy purchases from FPL by the ABPRSA class. A short-term forecast of resale
sales to the ABPRSA class was thus obtained.

SEMINOLE FORECAST

For the long-term fomca.ﬁ.. Seminole’s growth rates were applied to annual ABPRSA class
sales. A forecast of FPL's total resale sales to Seminole was obtained by summing FPL's
sales to the ABPRSA class and sales to Seminole’s FR customers.
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RESALE SALES AND PEAK FORECASTS TO NON-SEMINOLE FR CUSTOMERS

A State Space model was developed to forecast monthly non-Seminole FR sales. Presently
Clewiston is our only non-Seminole FR customer, therefore, the State Space model
developed was based solely on historical data for Clewiston. The model was used 10
forecast monthly sales for the years 1989-1992 based on historical usage patterns
extrapolated into the future. Historical load factors for Clewiston were determined and

used to project future demand levels.
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CHAPTER IV

SCENARIOS, WEATHER, & CONSERVATION

DEVELOPMENT OF SCENARIO FORECASTS

In developing the load forecasts, assumptions were made about the most-likely coaditions
for the economy, population, customer growth, and weather. There is still a great deal of
uncertainty embodied in any forecast due to changes in economic, demographic,
technological, and social conditions. Therefore, in addition to the most-likely conditions,
alternative scenarios are developed to take into account optimistic and pessimistic
assumptions about the inputs used in the forecasts. These alternative s.enarios are then
used to develop high and low-band forecasts of customers, sales, energy, and peaks.

The low and high-band population forecasts are developed using population bands
provided by Bureau of Economic and Business Research of University of Florida (BEBR).
The high-band is equivalent to BEBR's high-band. The low band is BEBR's mid -band.

The banded forecasts of economic variables are developed using DRI's pessimistic and
optimistic outlook. Using high and low economic and population scenarios, high and low-
band forecasts of customers are derived for each revenue class.

Bands for the sales forecasts are produced using the bands from customer and economic
forecasts as inputs.

Banded forecasts for peaks are developed using the high and low economic growth and

customer forecasts. In addition, an extreme weather peak forecast is produced using the
most likely assumptions together with an extreme weather scenario.

DEVELOPMENT OF WEATHER VARIABLES

The Scope

Weather is the most important factor which affects the company’s sales and peak demand.
Weather variable is used in our forecasting models of short-term sales, long-term
residential sales, summer peak, and winter pcak.
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There are two sets of weather variables developed and used in forecasting models :

1.

2.

Couhng and Heating Degree Days are used to forecast short-term NEL.

Temperature data is used to forecast summer and winter peaks

COOLING AND HEATING DEGREE DAYS

Cooling and Heating degree days indices arc the two important weather variables
incorporated into the short-term sales model. These indices are derived from the
temperatures recorded every three hours by weather stations in Miami, Fort Myers, and
Daytona Beach.

Cooling Degree Davs

Gmﬁngdcgmcdnyindukd:ﬁneduthﬂdﬂ:m:ebﬂmmuﬂmmpcnmﬁﬂm
a basc temperature which is set as 72°. The index measures the degree of temperature
above 72* when customers start using their air-conditioners. Thus, the higher the number
ufmﬁngdegrud.lﬁ,mehishﬁthemanfelccnidty.mmm:nd:ﬁw
cooling degree days index is as follows :

1.

Cooling degree days index is first calculated for each stuation based on
rudinyuken:very;hmehumﬁishuurlyhdnhutoqnﬂmanual
temperatures minus a base temperature of 72° (with negative values
ignored).

The index is then weighted by humidity index. A daily average of cooling
degree days index is then estimated for each station. Each station’s cooling
degree days are then summed by month.

Calculate the share of each division sales to total system sales. Each division
is assigned a weather station closest to the division territory. For Southern,
Southeastern and Eastern Division Miami weather station is used. For
Western Division Fort Myers weather station is used and for Northeastern
Division Daytona Beach weather station is used.

Each weather station's monthly cooling degree days are then weighted by
the share of the division sales to produce a cooling degree day index for
FPL's service territory.




Heating Degree Davs

The procedure for estimating heating degree days is similar to that cooling degree days.

L

A heating degree measure was first calculated for each weather station
based on readings taken every three hours. This hourly index was calculated
by subtracting actual temperatures from a base temperature of 66 (with
negative values ignored).

2. After a daily average is estimated, degree days are summed by month.
3.  Similar to cooling degree days, each station's heating degree days are
weighted by sales to obtain an index for FPL's service territory.”
DEMAND-SIDE PROGRAMS

After being generated, the base sales and peak forecasts discussed in the preceding
sections have to be adjusted to reflect changes due to the company’s demand and supply
programs. These programs result in an increase or decrease in sales and peak demand.

Conservation Programs

FPL currently has programs for five different conservation arcas:

1
2
3.

4.
5

Commercial/industrial audit program

Commercialfindustrial customer lighting incentive program

Residential customer incentive programs (includes home energy loss
prevention, window film treatment, water heating, and residential ceiling
insulation programs)

Swimming pool pump "timer” program

Street light conservation.

Except for the street light conservation program, all of the conservation programs listed
above affect energy usage of commercial or residential customers. Impact of these
conservation programs are subtracted from the Base Forecast.
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Strategic Marketing Sales Programs

The Base forecast is also adjusted for marketing sales programs that are promoted 1o
increase off-peak sales. The impact of these marketing programs is added to the Base
Forecast

Cogeneration

The impact of Cogeneration is subtracted from the Base Forecast. The impact of
cogeneration is subtracted because it is load that FPL used to serve and will not serve any
longer, once the customer becomes a cogenerator.
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INTRODUCTION

The Economics and Forecasting Section of the Research, Economics and
Forecasting Department (REF) annually develops short and long-term projections of
Company sales, customers, peak loads and NEL (net energy for load) to ensure that
operational planning at FPL can be performed with appropriate information. Monthly
forecasts for the 1989 - 1992 time period have been developed to support shori-term
planning efforts. For long-term forecasting and planning purposes, annual projections have
been developed for the twenty year horizon from 1989 through 2008.

In order to ensure the integrity and validity of the forecast, a variety of traditional
and innovative methodologies have been utilized. Some of these techniques include:
multiple regression analysis, time-series analysis, end-use modelling and load duration
curve analysis. For a detailed description of the forecasting process, please refer 1o the

Load Forecasting Methodology manual.

Ammtﬁkclymmﬂuandmﬂmﬁwhjghmdluwmmm have been
developed to provide flexibility in planning. These alternative scenarios take into account
forecasts of high and low economic activity, customer growth and nontypical (extreme,

mild) weather assumptions.

This publication presents the most likely, low and high scenarios for energy sales,
customers, NEL, peak load and forecast assumptions. Ten years of historical data have
also been included for most data series. For your convenience, the information in this
book is also available on disk. If you would like a diskette or have any questions, please
call the Economics and Forecasting Section at (305) 552-3843.




SALES FORECASTS

e 1978-1988 Historical Sales By Revenue Class

e 1989-2008 Sales Forecast By Revenue Class

e Energy Sales Per Customer By Revenue Class

e Forecast Of Program Impacts On Revenue Classes

e Forecast Of Sales And Customers By Division
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TOTAL ENERGY SALES
HISTORY AND FORECAST

MANNUAL
YEAR GWH__ 3 _CHANGE
1978 40,602 B.2%
1979 41,965 3.4%
1980 44,707 6.5%
1981 46,262 3.5%
1982 47,072 1.8%
1983 48,589 3.2%
1984 49,351 1.6%
1985 51,434 4.2%
1986 54,276 5.5%
1987 56,592 4.3%
1988 59,892 5.8%

Compound Average Annual Growth Rate
1978 through 1988 4.0%
LOW ANNUAL MOST LIKELY ANNUAL HIGH ANNUAL

YEAR GWH 3 CHANGE GWH 3 CHANGE GWH 3 CHANGE
1989 62,906 5.0 63,191 5.5 63,986 6.8
1990 65,070 3.4 66,142 4.7 67,441 5.4
1991 66,651 2.4 68,106 3.0 69,789 3.5
1992 68,408 2.6 70,307 3.2 72,416 3.8
1993 69,917 2.2 72,192 2.7 74,512 2.9
1994 71,132 1.7 73,8259 2.3 76,763 3.0
1995 72,188 1.5 75,576 2.4 79,2B4 3.3
1996 73,101 1.3 77,273 2.2 81,585 2.9
1997 74,263 1.6 78,896 2.1 84,161 3.2
1998 75,479 1.6 BO, 684 2.3 86,858 J.2
1999 76,907 1.9 82,628 2.4 B9,715 3.3
2000 78,221 1.7 B4,473 2.2 92,436 3.0
2001 79,592 1.8 86,665 2.6 95,359 3.2
2002 81,075 1.9 88,901 2.6 98,598 3.4
2003 82,575 1.9 90,953 2.3 101,753 3.2
2004 84,214 2.0 93,218 2.5 105,045 3.2
2005 86,130 2.3 55,737 2.7 10e,708 3.5
2006 B7,642 1.8 98,082 2.4 112,088 3.1
2007 89,461 2.1 100,685 2.7 116,021 3.5
2008 91,313 2.1 103,340 2.6 120,026 3.5

compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

1988-1998 2.3% 3.0% .81
1988-2008 2.1% 2.0% 3.5%




RESIDENTIAL SALES
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RESIDENTIAL SALES
HISTORY AND FORECAST

ANNUAL % SYSTEM
XEAR ~GWH _ 3 CHANGE = TOTIAL SALES
1978 20,736 B.7 51.1
1979 21,060 1.6 50.2
1980 22,432 6.5 50.2
1981 22,932 2.2 49.6
1982 22,702 =1.0 48.2
1983 23,324 2.7 48.0
1984 23,636 1.3 47.9
1985 25,573 B.2 49.7
1986 27,188 6.3 50.1
1987 28,330 4.2 50.1
1388 30,083 6.2 50.2

Compound Average Annual Growth Rate
1978 through 1988 3.B%
LOW ANNUAL MOST LIKELY ANNUAL HIGH ANNUAL
YEAR  GWH = % CHANGE GWH % CHANGE = GWH = 3 CHANGE
1989 31,070 3.3 31,236 3.8 31,700 5.4
1990 12,494 4.6 32,698 4.7 13,686 6.3
1551 33,425 2.9 33,636 2.9 34,766 .2
1992 34,095 2.0 34,586 2.8 36,119 3.9
1981 34,888 2.3 35,443 2.5 37,158 2.9
1994 35,507 l.8 36,299 2.4 38,363 3.2
1995 35,965 1.3 37,141 2.3 39,693 3.5
1996 36,423 1.3 37,982 2.3 41,025 3.4
1997 36,971 1.5 36,864 2.3 42,497 3.6
1998 37,520 1.5 39,745 2.3 43,968 3.5
1999 3g, 169 1.7 40,618 2.2 45,406 3.2
2000 3g, 818 1.7 41,490 2.1 46,846 3.2
2001 39,273 1.2 42,541 2.5 48,412 3.3
2002 39,728 1.2 43,592 2.5 49,975 3.2
2003 40,375 1.6 44,613 2.3 51,786 3.6
2004 41,023 1.6 45,634 2.3 53,596 3.5
2005 41,586 1.4 46,702 2.3 55,381 3.3
2006 42,151 1.4 47,770 2.3 57,168 3.2
2007 42,827 1.6 48,911 2.4 59,204 3.6
2008 43,503 1.6 50,052 2.1 61,239 3.4
compound Average Annual Growth Rate
LOW MOST LIEELY HIGH

1988-1998 2.2% 2.B% 3.9%

1988-2008 1.9% 2.6% 3.6%
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COMMERCIAL SALES
HISTORY AND FORECAST

ANNUAL ¥ SYSTEM
YEAR —GWH __ 3 CHANGE TOTAL SALES
1978 13,748 6.7 33.9
1979 14,374 4.6 34.3
1580 15,089 5.0 33.8
1981 15,578 3.2 33.7
1982 16,745 7.5 35.6
1983 17,423 4.0 35.9
1984 18,397 5.6 37.3
1985 19,734 7.3 jg.4
1986 21,078 6.8 ig.8
1987 22,372 6.1 39.5
1988 23,912 6.9 39.9

Compound Average Annual Growth Rate
1978 through 1988 5.7%
LOW ANNUAL MOST LIKELY ANNUAL HIGH ANNUAL

YEAR GHWH 3 _CHANGE GWH 3 CHANGE GHH 3 CHANGE
1989 25,708 7.5 25,768 7.8 25,997 8.7
1990 26,399 2.7 27,038 4.9 27,226 4.7
1991 27,038 2.4 27,931 3.3 28,349 4.1
1992 28,041 3.7 29,037 4.0 29,456 3.9
1993 28,711 2.4 29,940 3.1 30,382 3.1
1994 29,244 1.9 30,615 2.3 31,292 3.0
1995 29,776 1.8 31,394 2.5 32,328 3.0
1996 30,174 1.3 32,145 2.4 33,159 2.6
1997 30,717 1.8 32,779 2.0 34,115 2.9
1998 31,297 1.9 33,561 2.4 35,164 3.1
1999 31,988 2.2 34,501 2.8 36,396 3.5
2000 32,577 1.8 35,355 2.5 37,501 3.0
2001 33,397 2.5 36,366 2.9 g, 689 3.2
2002 34,321 2.8 37,412 2.9 40,158 3.8
2003 35,081 2.2 38,313 2.4 41,330 2.9
2004 35,960 2.5 39,401 2.8 42,611 3.1
2005 37,175 3.4 40,667 3.2 44,251 i.8
2006 37,995 2.2 41,766 2.7 45,612 3.1
2007 38,999 2.6 43,028 3.0 47,242 3.6
2008 40,029 2.6 44,328 3.0 48,930 3.6

Compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

198B=-1998 2.7% J.4% 1.9%
1988B-2008 2.6% 3.1% 1.6%




INDUSTRIAL SALES

8,000

7,000 —

8861
9861
ve6l
2861
oe6l
8L61

Year



INDUSTRIAL SALES
HISTORY AND FORECAST

ANNUAL t SYSTEM
YEAR ~GWH__ 3 CHANGE TOTAL SALES
1978 2,992 8.6 7.4
1979 3,147 5.1 7.5
1980 3,348 6.4 7.5
1981 3,467 3.6 7.5
1982 3,449 -0.5 7.3
1983 3,544 2.8 7.3
1984 3,707 4.6 7.5
1985 3,885 4.8 7.6
1986 3,999 2.9 7.4
1987 3,962 -0.9 7.0
1988 4,132 4.3 6.9
Compound Average Annual Growth Rate
1978 through 1988 3.3%
LOW ANNUAL MOST LIKELY  ANNUAL HIGH ANNUAL
YEAR GHWH 3 CHANGE GWH 3 CHANGE GHH 3 CHANGE
1989 4,306 4.2 4,349 5.3 4,436 7.3
1990 4,353 1+3 4,566 5.0 4,636 4.5
1991 4,357 0.1 4,688 2.7 4,763 2.7
1992 4,461 2.4 4,843 3.3 4,935 3.6
1593 4,506 1.0 4,946 2.1 5,046 2.3
1994 4,569 1.4 5,049 2.1 5,176 2.6
19595 4,614 1.0 5,151 2.0 5,301 2.4
1996 4,649 0.7 5,228 1.5 5,407 2.0
1997 4,706 1.2 5,318 1.7 5,534 2.4
1998 4,766 1.3 5,409 1.7 5,671 2.5
1999 4,819 1.1 5,499 1.7 5,807 2.4
2000 4,864 0.9 5,578 1.4 5,937 2.2
2001 4,925 1:3 5,667 1.6 6,055 2.0
2002 4,990 1.3 5,757 1.6 6,202 2.4
2003 5,045 1.2 5,845 1.5 6,324 2.0
2004 5,114 1.3 5,940 1.6 6,451 2.0
2005 5,178 1.3 6,036 1.6 6,578 2.0
2006 5,241 1.2 6,133 1.6 6,711 2.0
2007 5,300 1.1 6,221 1.6 6,852 2.1
2008 5,356 1.1 6,330 1.6 6,991 2.0

Compound Average Annual Growth Rate
LOwW MOST LIKELY HIGH

l988-1998 1.4% 2.7% J.2%
1908-2008 1.2% 2.2% 2.7%




STREET AND HIGHWAY SALES
HISTORY AND FORECAST

ANNUAL t SYSTEM
YEAR GWH__ 1 CHANGE TOTAL SALES
1978 343 4.3 0.8
1979 iss 4.4 0.9
1980 372 3.9 0.8
1981 B2 2.7 0.8
1tan2 379 -0.8 0.8
1983 33as =11.6 0.7
1984 321 -4.2 0.7
1985 308 -31.9 0.6
1986 303 ~1.8 0.6
1987 kJik] 0.0 0.5
1Lann 310 2ad 0.5
Compound Average Annual Growth Rate
1978 through 1988 -1.0%
LOW ANNUAL MOST LIEKELY ANNUAL HIGH
YEAR GWH 1 _CHANGE GWH 3 CHANGE GWH
1989 318 2.7 321 3.5 325 5
1990 327 2.8 329 2.6 336 3
1991 134 2.1 338 2.8 345 2
1992 342 2.3 147 2.7 56 J
1993 347 1.4 157 2.7 165 2
1994 155 2.2 166 2.6 176 3
1995 Je2 2.2 a7é 2.6 iB7 3
1996 a70 2.1 185 2.5 198 2
19597 378 2.1 194 2.4 409 2
19948 ins 2.0 404 2.4 421 2
1999 393 2.0 413 2.1 432 2
2000 400 1.9 422 2.2 443 2
2001 408 1.8 431 2.1 454 2
2002 415 1.8 440 2.1 465 2
2003 422 1.7 450 2.1 476 2
2004 429 1.7 459 2.0 487 2
2005 436 1.7 468 2.0 498 2
2006 444 1.6 477 1.9 509 2
2007 451 1.6 486 1.9 520 2
2008 458 1.6 495 1.9 532 2
Compound Average Annual Growth Rate

LOW MOST LIKELY HIGH
1988-1998 2.2% 2.7% J.1%
1988-2008 2.0% 2.4% 2.7%
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OTHER SALES TO PUBLIC AUTHORITY
HISTORY AND FORECAST

ANNUAL ¥ SYSTEM
YEAR ~GWH __ 3 CHANGE TOTAL SALES
1978 478 0.8 1.2
1979 463 -3.1 1.1
1980 461 0.0 1.0
1981 484 4.5 1.0
1982 514 6.2 1.1
1983 518 0.8 1.1
1984 538 J.9 1.2
1985 576 7.1 1.1
1986 594 3.1 1.1
1987 602 153 1k
1988 651 8.1 1.1
Compound Average Annual Growth Rate
1978 through 19§8 3.1%
LOW ANNUAL MOST LIEELY ANNUAL HIGH ANNUAL
XEARB GWH 3 CHANGE GWH 3 CHANGE GWH 3 CHANGE
1989 680 4.5 685 5.2 692 6.3
1990 693 1.9 698 1.9 730 5.5
1991 698 0.8 703 0.7 741 1.6
1992 699 0.1 709 0.8 749 1.0
19931 707 1.1 725 2.4 765 2.2
1994 700 -1.0 719 -0.8 760 -0.7
1995 711 1.6 7313 1.8 776 2.1
1996 722 1.6 746 1.9 793 2.2
1997 724 0.2 748 0.3 785 0.3
1998 736 1.7 763 2.0 Bl13 2.3
1999 752 2.1 782 2.5 Bl6 2.8
2000 761 1.3 794 1.5 B51 1.7
2001 773 1.5 Bos 1.8 BGB 2.0
2002 786 1.8 825 2.1 BABY 2.4
2003 790 0.4 829 0.5 B95 0.6
2004 803 1.7 B46 2.0 916 2.1
2005 B32 3.6 882 4.3 961 4.9
2006 848 1.8 901 2.2 985 2.5
2007 B71 2.8 930 3.1 1,022 3.7
2008 594 2.7 959 el 1,058 3.6
Compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

IQEH'-'IQ'H‘. 1:2‘ 146‘ 2.3‘

19 =200 1.6% 2.0% 2.5%




1978
1979
1980
1981
1982
1983
1984
1585
1986
1987
1988

1989
1990
1991
1992
1993
1994
1995
1996
1997
l19ss8
1999
2000
2001
2002
2003
2004
2005
20086
2007
2008

l9rg8-1998
19EB-2008

RAILROADS & RAILWAYS ENERGY SALES
HISTORY AND FORECAST

Compound Average Annual Growth Rate

LOW MOST LIKELY HIGH
0.7% 0.9% 1.1%
0.5% 0.6% 0.7%

12

ANNUAL % SYSTEM
-GWH 3 CHANGE TOTAL SALES

o K/A -

o N/RA -

o N/A S

4] K/A i

0 N/A —

[+] N/A ——

13 N/A -

53 307.7 0.1

73 37.7 0.1

78 6.8 0.1

75 -3.8 0.1

LOW ANNUAL MOST LIKERY ANNUAL HIGH ANNUAL
GWH 3 _CHANGE GWH 3 CHANGE GHH 3 _CHANGE

79 5.7 80 7.1 a3 10.3
80 1.3 Bl 1.3 Bl 0.5
Bl 0.8 B2 0.4 83 0.1
81 0.1 82 0.0 B4 0.5
8O =1.0 B2 0.0 81 -0.5
BO -0.0 82 0.0 B3 0.0
BO -0.0 82 0.0 B3 0.0
80 0.0 82 0.0 83 0.0
80 -0.0 82 0.0 83 0.0
B0 =0.0 B2 0.0 83 0.0
Bl 1.4 83 1.4 B4 1.4
81 0.0 B3 0.0 84 0.0
Bl 0.2 a3 0.2 B85 0.2
Bl =0.0 83 0.0 B5 =0.0
Bl =0.0 B3 0.0 85 0.0
Bl =0.0 83 0.0 B85 0.0
B3 2.4 85 2.4 87 2.4
B3 =0.0 85 0.0 a7 0.0
B2 -0.0 BS 0.0 87 0.0
B3 =3.0 85 0.0 87 0.0



SALES FOR RESALE
HISTORY AND FORECAST

ANNUAL Y SYSTEM
YEAR -GWH __ 3 CHANGE TOTAL SALES
1978 2304 14.5 5.7
1979 2563 11.2 6.1
1980 3003 17.2 6.7
1981 3419 13.9 7.4
1982 3283 -4.0 7.0
19832 3445 4.9 7.1
1984 2739 =20.5 5.6
1985 1304 -52.4 2.5
1986 1040 -20.2 1.9
1987 944 -5.2 1.7
1988 729 -22.8 1.2
Compound Average Annual Growth Rate
1978 through 1988 -10.9%
Low ANNUAL MOST LIKELY = ANNUAL HIGH ANNUAL
YEAR GHH 3 _CHANGE GWH 1 _CHANGE GWH 3 CHANGE
1989 744 2.1 752 3.1 753 3.3
1990 723 -2.8 730 -2.9 746 -0.9
1991 717 =0.8 728 -0.2 T42 =-0.5
1992 689 =3.9 J02 =3.6 718 =3.1
1992 678 -1.6 700 =-0.4 714 -0.7
1994 677 -0.1 699 =0.0 713 -0.0
1995 679 0.2 701 0.2 715 0.3
1996 682 0.4 704 0.5 720 0.6
1997 687 0.7 711 0.9 727 1.0
1998 694 1.1 720 1.3 738 1.5
1999 705 1.5 733 1.8 753 2.1
2000 720 2.1 751 2.4 774 2.8
2001 734 2.1 769 2.4 796 2.8
2002 753 2.5 782 3.0 B23 3.4
2003 776 3.1 820 3.6 B58 4.2
2004 BO4 J.6 BSS5 4.3 s00 4.9
2005 B39 4.3 898 5.0 952 5.8
2006 BBO 4.9 951 5.8 1,016 6.7
2007 930 5.7 1,014 6.7 1,094 T.7
2008 990 6.4 1,091 7.6 1,189 8.7
Compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

l9p8-1998 -0.5% -0.1% 0.1%

1988-2008 1.5% 2.0% 2.5%




kWh

TOTAL ENERGY SALES PER CUSTOMER
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TOTAL ENERGY SALES PER CUSTOMER
HISTORY AND FORECAST

ANNUAL
IEAR EWH/CUSTOMER 3 CHANGE
1978 20,638 3.2
1979 20,231 =-2.0
1980 20,461 1.1
1981 20,244 =1.1
l982 19,961 -1.4
1983 19,998 0.2
1984 19,580 -2.1
1985 19,650 0.4
1986 15,528 1.4
1987 19,925 =0.0
1988 20,278 1.8
Compound Average Annual Growth Rate
1978 through 1988 -0.2%
LOW ANNUAL MOST LIKELY ANNUAL HIGH ANNUAL
YEAR EWH 1 _CHANGE E¥H 3 CHANGE ~E¥H 3 _CHANGE
1989 20,327 0.2 20,602 1.6 21,017 3.6
1990 20,078 -1l.2 20,780 0.9 21,504 2.3
1951 19,795 -1.4 20,693 =0.4 21,633 0.6
1992 19,583 -1.1 20,692 -0.0 21,847 1.0
1993 19,319 =1.3 20,607 -0.4 21,912 0.3
1994 18,994 =-1.7 20,466 -0.7 22,035 0.6
1995 18,650 -1.8 20,370 -0.5 22,243 0.9
1996 18,298 -1.9 20,275 -0.5 22,395 0.7
1997 18,029 -1.5 20,174 =0.5 22,626 1.0
1958 17,786 =-1.3 20,124 =0.2 22,890 1.2
1999 17,601 =-1.0 20,114 =0.0 23,192 1.3
2000 17,394 =-1l.2 20,078 =0.2 23,450 1.1
2001 17,206 -1.1 20,119 0.2 23,744 1.3
2002 17,041 -1.0 20,162 0.2 24,103 1.5
2003 16,882 -0.9 20,158 -0.0 24,429 1.4
2004 16,753 -0.8 20,197 0.2 24,776 1.4
2005 16,677 -0.5 20,284 0.4 25,198 1.7
2006 16,525 -0.9 20,326 0.2 25,535 1.3
2007 16,495 =-0.2 20,498 0.8 26,091 2.2
2008 16,467 =0.2 20,671 0.8 26,648 2.1

Compound Average Annual Growth Rate
LOW MOST LIKELY  HIGH

19.8-1998 -1.3% -0.1% 1.2%
1988-2008 -1.0% 0.1% 1l.4%




RESIDENTIAL ENERGY SALES PER CUSTOMER

MOST UKELY — @
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RESIDENTIAL ENERGY SALES PER CUSTOMER
HISTORY AND FORECAST

ANNUAL
YEAR KWH/CUSTOMER 1 CHANGE
1578 11,790 3.7
1879 11,354 =-3.7
1980 11,473 1.0
1981 11,216 -2.2
1982 10,757 -4.1
19E3 10,745 =0.1
1984 10,520 -2.1
1985 10,977 4.3
1986 11,236 2.4
1987 11,243 0.1
1988 11,491 2.2
Compound Average Annual Growth Rate
1978 through 1988 -0.3%
LOW ANNUAL MOST LIEKELY ANNUAL HIGH ANNUAL
YEAR EMH A\ _CHANGE EWH 3 _CHANGE _EWH 1 CHANGE
1989 11,341 -1.3 11,505 0.1 11,762 2.4
1990 11,336 -0.0 11,617 1.0 12,144 3.2
1991 11,240 -0.8 11,572 -0.4 12,195 0.4
1992 11,066 -1.5 11,537 -0.3 12,343 1.2
19913 10,942 -1.1 11,476 -0.5 12,387 0.4
1994 10,774 -1.5 11,423 =-0.5 12,490 0.8
1995 10,571 =1.9 11,372 -0.4 12,636 1.2
1996 10,384 -1.8 11,328 -0.4 12,783 1.2
1997 10,234 -1.4 11,303 -0.2 12,974 1.5
1998 10,0593 =1.4 11,281 -0.2 13,163 1.5
1999 9,985 =1.1 11,260 -0.2 13,339 1.3
2000 9,881 -1.0 11,238 =-0.2 13,511 1.3
2001 9,730 =-1.5 11,262 0.2 13,711 1.5
2002 9,583 -1.5 11,281 0.2 13,902 l.4
2003 9,486 -1.0 11,290 0.1 14,154 1.8
2004 9,390 =-1.0 11,297 0.1 14,398 1.7
2005 9,277 -1.2 11,312 0.1 14,627 1.6
2006 9,170 =-1.2 11,325 D.1 14,044 1.5
2007 9,130 -0.4 11,406 0.7 15,188 2.3
2008 9,089 -0.4 11,482 0.7 15,524 2.2

Compound Average Annual Growth Rate

LOW MOST LIKELY HIGH

19nn-= 12490 =1.3% -D.2% 1.4%
1988~20"B -1.2% -D.0% 1.5%




COMMERCIAL ENERGY SALES PER CUSTOMER
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COMMERCIAL ENERGY SALES PER CUSTOMER
HISTORY AND FORECAST

ANNUA!.
YEAR ~ EKMH/CUSTOMER 3 CHANGE
1978 71,289 2.2
1979 70,922 =0.5
1980 70,855 -0.1
1981 69,732 -1.6
1982 71,894 -1
1983 71,620 -0.4
1984 71,778 0.2
1985 73,421 2.3
1986 74,337 1.2
1987 74,664 0.4
1988 76,065 1.9
Compound Average Annual Growth Rate
1978 through 1988 0.7%
LOW ANNUAL  MOST LIKELY  ANNUAL HIGH ANNUAL
XEAR EWH 3 _CHANGE EWH 3 CHANGE —EWH 3 _CHANGE
1989 77,187 1.5 77,988 2.5 79,311 4.3
1990 75,092 -2.7 78,222 0.3 80,043 0.9
1991 73,242 -2.5 77,478 =1.0 BO,476 0.5
1992 72,511 =1.0 T7,464 -0.0 80,773 0.4
1993 70,982 =2.1 76,934 -0.7 80,706 =0.1
1994 69,225 =-2.5 75,914 -1.3 80,765 0.1
1995 67,596 -2.4 75,257 -0.9 81,261 0.6
1996 65,792 =-2.7 74,634 =0.8 81,306 0.1
1997 64,364 -2.2 73,786 =-1.1 81,650 0.4
1998 63,089 -2.0 73,345 =-0.6 B2,266 0.8
1999 62,&53 =1.6 13;2‘: -0.1 “3.233 1.2
2000 60,817 -2.0 72,928 -0.4 83,968 0.8
2001 60,091 =-1.2 72,921 -0.0 84,756 0.9
2002 59,480 -1.0 72,944 0.0 86,093 1.6
2002 58,615 -1.5 72,666 =-0.4 86,764 0.8
2004 57,945 -1.1 72,726 0.1 87,639
2005 57,781 =0.3 73,065 0.5 89,200 1.8
2006 56,959 -1.4 73,073 0.0 90,151 1.1
2007 56,385 =1.0 73,324 0.3 91,596 1.6
2008 55,840 =1.0 73,591 0.4 93,091 1.6

Compound Average Annual Growth Rate
LOW MOST LIKELY  HIGH

1¢88~-1998 -1.9% -0.4% 0.8%
1988-2008 -1.5% -0.2% 1.0%




kWh

INDUSTRIAL ENERGY SALES PER CUSTOMER
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INDUSTRIAL ENERGY SALES PER CUSTOMER
HISTORY AND FORECAST

ANNUAL
XEAR EWH/CUSTOMER 3 CHANGE
1978 216,900 =7.2
1979 212,105 -2.2
1980 227,230 7.1
1981 232,32¢ 2.2
1982 275,259 18.5
1983 265,807 -3.4
1984 248,926 -6.4
1985 236,515 -5.0
1986 230,185 -2.7
1987 222,285 -3.4
1988 230,542 1.7
Compound Average Annual Growth Rate
1978 through 1988 0.6%
Low ANNUAL  MOST LIKELY  ANNUAL HIGH ANNUAL
YEAR EWH 3 _CHANGE E¥H 3 _CHANGE E¥H 3 CHANGE
1989 233,606 1.3 236,689 2.7 243,613 5.7
1990 227,607 -2.6 240,519 1.6 248,915 2.2
1991 214,126 -5.9 233,540 -2.9 250,767 0.7
1992 209,027 -2.4 231,819 -0.7 250,106 -0.3
1993 206,265 -1.3 232,099 0.1 251,141 0.4
1994 204,288 -1.0 232,413 0.1 253,420 0.9
1995 201,824 -1.2 232,637 0.1 255,415 0.8
1996 199,061 -1.4 231,724 -0.4 257,082 0.7
1997 196,888 «1.3 231,431 =-0.1 259,328 0.9
1998 194,512 -1.2 231,214 -0.1 261,798 1.0
1999 188,647 =-3.0 228,075 -1.4 261,705 -0.0
2000 182,299 -3.4 224,721 =-1.5 261,413 =0.1
2001 178,693 -2.0 221,896 -1.3 259,949 =-0.6
2002 174,144 -2.5 219,317 -1.2 259,532 -0.2
2003 170,730 -2.0 216,777 -1.2 258,384 -0.4
2004 167,791 -1.7 214,613 =-1.0 257,422 -0.4
2005 165,009 -1.7 212,589 -0.9 256,543 -0.3
2006 162,245 =1.7 210,701 -0.9 256,210 =0.1
2007 159,252 -1.8 208,938 -0.8 256,515 0.1
2008 156,451 -1.8 207,301 -0.8 257,011 0.2

Compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

198.-1998 -1.7% 0.0% 1.3%
196868-2008 =1.9% -0.5% 0.5%




it

BASE

TOTAL

SALES
YEAR EQRECAST
1989 63,295
1990 66,467
1991 68,692
1992 70,947
1993 72,861
1994 74,514
1995 76,288
1996 78,123
1997 79,780
1998 81,589
1999 83,568
2000 85,514
2001 87,729
2002 89,986
2003 92,071
2004 94,352
2005 96,900
2006 99,260
2007 101,879
2708 104,550

FORECAST OF PROGRAM IMPACTS ON TOTAL ENERGY SALES

(GWH)

— DEMAND SIDE PROGRAMS

SALES CON- co-
PROGRAMS SERVATION GENERATION
(+) (=) (=)
29.1 (76.1) (56.3)
63.9 (152.8) (236.0)
106.6 (222.1) (470.8)
154.3 (285.5) (509.2)
202.0 (348.9) (521.5)
249.7 (412.3) (521.5)
297.4 (475.7) (533.8)
345.1 (539.1) (656.4)
392.8 (602.5) (674.8)
440.5 (665.9) (679.9)
488.2 (729.3) (698.3)
535.9 (792.7) (784.1)
583.6 (851.0) (796.4)
631.3 (919.5) (796.4)
679.0 (982.9) (814.8)
726.7 (1,046.3) (814.8)
774.4 (1,109.7) (827.1)
822.1 (1,173.1) (827.1)
869.8 (1,236.5) (827.1)
917.5 (1,299.9) (827.1)

* “his is the official forecast approved by the Forecast Review Board

OFFICIAL
TOTAL
SBALES

FORECAST*

63,191
66,142
68,106
70,307
72,192
73,829
75,576
77,273
78,896
80,684
82,628
84,472
86,665
88,901
90,953
93,218
95,737
98,082

100,685

103,340

SUPPLY SIOE OPTIONS

INTER-
LOAD RUPTIBLE
CONTROL RATES

(=) (=)
(1.5) (18.2)
(3.7) (31.8)
(7.1) (45.5)

(11.1) (60.9)
(15.1) (60.9)
(19.5) (60.9)
(24.5) (60.9)
(29.6) (60.9)
(32.5) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)
(32.7) (60.9)

TOTAL
FORECAST
W/ADJ. FOR
SUPPLY &
—DEMAND
63,172
66,106
68,053
70,215
72,116
73,749
75,491
77,182
78,802
80,590
82,535
84,379
86,571
88,808
90,859
93,124
95,644
97,98"
100,591
103,247




XEAR

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1959
2000
2001
2002
2003
2004
2005
2006
2007
2008

* This is the official izrecast approved by the Forecast Review Board

FORECAST OF PROGRAM IMPACTS ON RESIDENTIAL ENERGY SALES

BASE
PESIDENTIAL
SALES

FORECAST
31,262
32,747
33,699
34,657
35,522
16,386
37,237
38,087
38,977
13,866
40,747
41,628
42,684
431,746
44,775
45,304
46,380
47,956
49,104
50,253

(GWH)

— DEMAND SIDE PROGRAMS

SALES CON- co-
PROGRAMS SERVATION CENERATION
(+) (=) (=)
15.9 (41.7) 0
34.9 (83.4) 0
57.9 (120.6) 0
83.3 (154.1) 0
108.8 (187.8) 0
134.6 (222.2) 0
160.1 (256.1) 0
185.4 (289.7) 0
211.4 (324.2) 0
236.9 (358.2) 0
261.9 (391.2) 0
286.8 (424.3) 0
311.9 (454.8) 0
136.9 (490.6) 0
162.2 (524.3) 0
186.8 (556.9) 0
410.6 (588.3) 0
435.1 (620.9) 0
459.1 (652.7) 0
482.9 (684.1) 0

OFFICIAL
REBIDERTIAL
BALES

FORECABT*
31,236
32,698
33,636
34,586
35,443
36,299
37,141
17,982
38,864
39,745
40,618
41,490
42,511
43,592
44,613
45,634
46,702
47,770
48,911
50,052

SUPPLY SIDE OPTIONS

LOAD

CONTROL

(-}

INTER-
RUPTIBLE
RATES
(=)

(1.

(35

(7.
(1.
(15.
(19.
(24.
(29.
(32
(32.
(32.
(32.
{3%.
(32.
(32.
(32.
(32.
(32.
(32.
(32.

5)
7)
1)
1)
1)
5)
5)
6)
5)
7)
7)
7)
7)
7)
7)
7)
7)
7)
7)
7)

o o o c 0 0 0 0 0 0 20 0 0 0 0 0 o0 000

RESIDENTIAL
FORECAST
W/ADJ. FOR
SUPPLY &

—DEMAND
31,235
32,695
33,629
34,575
35,428
36,279
37,116
37,953
3g,831
39,712
40,585
41,458
42,508
43,559
44,580
45,601
46,669
47,7137
48,878
50,019




ri

YEAR

1989
1890
1991
1992
1593
1594
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

* This is the official forecast approved by the Forecast Review Board

FORECAST OF PROGRAM IMPACTS ON COMMERCIAL ENERGY SALES

BASE

CCMMERCIAL

SALES
FORECAST
25,837
27,281
28,387
29,534
30,456
31,138
31,9135
32,799
33,457
314,251
35,215
36,152
37,180
38,237
39,162
40,259
41,545
42,652
43,924
45,234

(GWH)
— DEMAND SIDE PROGRAMS
SALES CON- co-
PROGRAMS SERVATION GENERATION
(+) (=) (=)
13.2 (34.4) (48.2)
29.0 (69.4) (201.9)
48.7 (101.5) (493.2)
71.0 (131.4) (436.5)
93.2 (161.1) (447.7)
115.1 (190.1) (447.8)
137.3 (219.6) (458.7)
159.7 (249.4) (564.8)
181.4 (278.3) (580.8)
203.6 (307.7) (585.8)
226.3 (338.1) (602.6)
249.1 (368.4) (677.6)
271.7 (396.2) (689.4)
294.4 (428.9) (690.5)
316.8 (458.6) (707.3)
339.9 (489.4) (708.4)
363.8 (521.4) (720.6)
387.0 (552.2) (721.6)
410.7 (583.8) (722.8)
4348 (615.8) (724.1)

OFFICIAL
COMMERCIAL
BALES

TORECAST*
25,768
27,038
27,931
29,037
29,940
30,615
31,394
32,145
32,779
33,561
34,501
35,358
36,366
37,412
38,313
39,401
40,667
41,766
43,028
44,328

SUPPLY SIDE OPTIONS

LOAD
CONTROL
(=)

INTER-

FUPTIBLE

RATES
e |

o 0 0O O O 0O O OO0 0 00O OCOoCOoOOoOOoOOGoC O

(15.6)
(27.2)
(39.0)
(52.2)
(52.3)
(52.3)
(52.3)
(52.4)
(52.4)
(52.5)
(52.6)
(52.6)
(52.7)
(52.8)
(52.9)
(52.9)
(53.1)
(53.1)
(53.2)
(53.3)

COMMERCIAL
FORECAST
W/ADJ. FOR
SUPPLY &

—DEMAND
25,752
27,011
27,892
28,985
29,888
30,563
31,341
32,092
32,727
33,509
34,448
35,302
36,313
37,359
38,260
39,348
40,613
41,712
42,975
44,275




de

YEAR

1989
1990
1991
1992
1991
1994
1995
1996
1997
1998
1955
2000
2001
2002
2003
2004
2005
2006
2007
2008

FORECAST OF PROGRAM IMPACTS ON INDUSTRIAL ENERGY SALES

(GWH)
— DEMAND SIDE PROGRAMS
BASE
INDUSTRIAL  SALES CON- co-
SALES PROGRAMS SERVATION GENERATION
FORECAST (+) (=] (=1
4,357 0 0 (8.1)
4,600 o 0 (34.1)
4,755 0 0 (67.6)
4,916 0 0 (72.7)
5,019 0 0 (73.8)
5,123 0 0 (73.7)
5,226 0 0 (75.1)
5,319 0 0 (91.6)
5,412 0 0 (94.0)
5,503 0 0 (94.1)
5,594 0 0 (95.7)
5,685 0 0 (106.5)
5,774 0 0 (107.0)
5,863 0 0 (105.9)
5,953 0 0 (107.5)
6,047 0 0 (106.4)
6,143 0 0 (106.5)
6,239 0 0 (105.5)
6,335 0 0 (104.3)
6,433 0 0 (103.0)

* This is the olficial forecast approved by the Forecast Review Board

OFFICIAL
INDUSTRIAL
BALEB

FORECAST
4,349
4,566
4,688
4,843
4,948
5,049
5,151
5,228
5,318
5,409
5,499
5,578
5,667
5,757
5,845
5,940
6,036
6,133
6,231
6,330

SUPPLY SIDE OPTIONS

LOAD
CONTROL
(=)

INTER-
RUPTIBLE
RATES
(-}

c o 0 @ 0 O 0O 0 0O 0 O 0 0 00O 0 OO 0O 0O O

(2.6)
(4.6)
(6.5)
(8.7)
(8.6)
(8.6)
(8.6)
(8.5)
(8.5)
(8.4)
(8.3)
(8.3)
(8.2)
(8.1)
(8.0)
(8.0)
(7.8)
(7.8)
(7.7)
(7.6)

INDUSTRIAL
FORECAST
W/ADJ. FOR
SUPPLY &

—DEMAND
4,347
4,562
4,681
4,834
4,937
5,041
5,143
5,219
5,309
5,401
5,490
5,570
5,658
5,749
5,837
5,932
6,028
6,125
6,223
6,323




9T

SOUTHERN
SOUTHEASTERN
EASTERN
WESTERN
NORTHEASTERN

TOTAL

SOUTHERN
SOUTHEASTERN
EASTERN
WESTERN
NORTHEASTERN

TOTAL

1989

19,012
13,210
12,570
9,224
9,175

63,151

1989

783,532
673,974
626,941
546,596
436,260

3,067,305

SHARE

30.1
20.9
19.9
14.6
14.5

%
SHARE

25.5
22.0
20.4
17.8
14.2

FORECAST OF
SALES AND CUSTOMERS BY DIVISION

SALES (gW¥h)
%
1990 SHARE
19,725 29.8
13,859 21.0
13,215 20.0
9,727 14.7
9,617 14.5
66,142
CUSTOMERS
t
1990 SHARE
803,323  25.2
694,593  21.8
659,397  20.7
571,989  18.0
453,704  14.3
1,183,006

%
1991 SHARE
20,174 29.6
14,317 21.0
13,682 20.1
10,059 14.8
9,875 14.5
68,106
%
1991 SHARE

821,325 25.0
712,573 21.7
691,149 21.0
596,394 18.1
469,800 14.3

3,291,241

%
1992 SHARE
20,701 29.4
14,839 21.0%
14,152 20.1
10,439 14.8
10,176 14.5
70,307
)
1992 SHARE

838,872 24.7
729,304 21.5
723,405 31.3
620,989 18.3
485,273 14.3

3,397,843



CUSTOMER FORECAST

® 1978 - 1988 Historical Customers By Class

® 1989 - 2008 Customer Forecast By Class




AVERAGE TOTAL CUSTOMERS

6,000,000
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4,000,000 —

giowolsny
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2,000,000 —

,000

1,

9002

2002

8661
9661
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2661
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886}
8861
ve61L
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Year




DIVISION LOAD AT TIME OF SYSTEM SUMMER PEAK -~
HISTORY AND FORECAST
EASTERN DIVISION

(60 Minute Net)
PEAK ANNUAL % SYSTEM
YEAR —(MW) 3 CHANGE TOTAL PEAK
1978 1,131 3.2 13.6
1979 1,243 9.9 14.4
1980 1,417 14.0 14.7
1981 1,373 -3.1 14.1
1982 1,575 147 16.0
1981 1,678 6.5 15.7
1984 1,664 -0.8 16.2
1985 1,955 17.5 18.3
1986 2,121 8.5 19.2
1987 2,413 13.8 19.5
1988 2,427 0.6 19.6

Compound Average Annual Growth Rate

1978 through 1988 7.9%
ANNUAL ANNUAL ANNUAL
YEAR 1OW 3 CHANGE MOST LIKELY 3 CHANGE HIGH 3 CHANGE
1989 2,540 4.7 2,605 7.3 2,690 10.9
1990 2,670 5.1 2,750 5.6 2,842 5.6
1991 2,759 3.3 2,852 3.7 2,958 4.1
1992 2,862 3.7 2,978 4.4 3,107 5.1
19932 2,945 2.9 3,079 1.4 3,227 3.9
1994 3,011 2.3 3,164 2.8 3,321 3.2
1995 l,082 2.3 3,254 2.8 3,441 3.3
1996 3,134 1.7 3,325 2.2 3,532 2.6
1997 3,188 1.7 3,398 2.2 3,624 2.6
1998 3,255 2.1 3,486 2.6 3,734 3.0
1999 3,332 2.4 3,585 2.8 31,856 3.3
2000 3,398 2.0 1,674 2.5 3,968 2.9
2001 1,465 2.0 1,764 2.4 4,082 2.9
2002 3,532 1.9 31,855 2.4 4,198 2.8
2003 3,589 1.6 3,935 2.1 4,302 2.5
2004 3,685 2.7 4,060 3.2 4,456 3.6
2005 3,767 2.2 4,170 2.7 4,595 3.1
2006 3,835 1.8 4,264 2.3 4,716 2.6
2007 3,899 1.7 4,355 2.1 4,B34 2.5
2008 4,008 2.8 4,496 3.2 5,009 1.6
Compound Average Annual Growth Rate

LOW MOST LIEELY HIGH
1988~-199& J.0% 3.7% 4.4%
1988-2008 2.5% J.1% 3.7%

58




DIVISION LOAD AT TIME OF SYSTEM SUMMER PEAK

1978
1979
1980
1981
l982
1583
1984
1985
1986
1587
1588

YEAR

1989
1950
1991
1992
1993
1954
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
20086
2007
2008

198BB8~-1998
19Bw—-2008

1,953
1,992
2,005
2,044
2,068
2,099
2,126
2,143
2,166
2,184
2,210
2,224
2,242
2,270
2,287
2,308
2,334
2,358
2,373
2,380

HISTORY AND FORECAST
WESTERN DIVISION
(60 Minute Net)

PEAK
(MW)

1,278
1,343
1,525
1,601
1,659
1,746
1,740
1,521
1,582
1,979
1,898

Compound Average Annual Growth Rate

1978 through 1988

ANNUAL

- - - - " L] L] - L] . L] - L] .

COFHFOOFOOMO MO M| O MK
WoorwvwanEANDHOWANY-SDWY

Compound Average Annual Growth Rate

LOW

2,015
2,052
2,083
2,127
2,162
2,205
2,245
2,273
2,309
2,339
2,378
2,404
2,435
2,477
2,508
2,543
2,584
2,622
2,650
2,670

MOST LIEELY

2.1%
1.7%

56

ANNUAL
1 CHANGE

[

]
= | =
AMANOUWWUMWWLMO
¥ & ® & ® @ @
HEOAUNOAOD D

L8]

1
- L - -

4.0%

ANNUAL

# & ® & & @4 & B w8 & @

EFVOE W DSW RSN DO 0NN D R

- Ll Ll L] -

= el e el N Tl Sl S S S S N R SR §

Ll L - -

HIGH

2.8%
2.3%

¥ SYSTEM

TOTAL PEAK

2,081
2,121
2,160
2,219
2,266
2,322
2,374
2,414
2,463
2,505
2,558
2,597
2,641
2,697
2,742
2,791
2,847
2,900
2,942
2,975

15.13
15.5
15.8
16.4
16.8
16.4
16.9
14.3
14.4
16.0
15.3

ANNUAL
LOW 3 _CHANGE MOST LIKELY 3 CHANGE HIGH 31 _CHANGE

= & & ® &

(o - = I I T I O I O S o -

= ¥ = #

Bt e B e e B B e B e RO RS R B e e WD
. = . M o i
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DIVISION LOAD AT TIME OF SYSTEM SUMMER PEAK
HISTORY AND FORECAST

NORTHEASTERN DIVISION
(60 Minute Net)

PEAK ANNUAL % SYSTEM
IEAR —(MHW) i CHANGE TOTAL PEAK
1978 1346 1.7 16.1
1979 ° 1350 0.3 15.6
1980 1581 17.1 16.4
1981 1659 4.9 17.0
1982 1568 -5.5 15.9
1983 1881 20.0 17.6
1984 1786 -5.1 17.4
1985 1917 7.3 18.0
1986 1874 -2.2 17.0
1987 2045 9.1 16.5
1588 2075 1.5 16.8

Compound Average Annual Growth Rate

1978 through 1988 4.4%
ANNUAL ANNUAL ANNUAL
YEAR LOW % CHANGE MOST LIKELY 3% CHANGE HIGH 3 CHANGE
1989 2,103 1.4 2,170 4.6 2,241 8.0
1990 2,153 2.4 2,218 2.2 2,292 2.3
1991 2,150 1.7 2,264 2.1 2,348 2.4
1992 2,243 2.4 2,334 - P | 2,435 3.7
1993 2,297 2.4 2,402 2.9 2,518 3.4
1994 2,344 2.0 2,463 2.5 2,.959) 3.0
1995 2,397 2.3 2,531 2.8 2,677 3.2
1996 2,436 1.6 2,584 2.1 2,745 2.5
1997 2,478 1.7 2,641 2.2 2,817 2.6
1998 2,524 1.9 2,701 2.3 2,895 2.8
1999 2,571 1.8 2,766 2.3 2,975 2.8
2000 2,615 1.7 2,827 2.2 1,083 2.6
2001 2,657 1.6 2,886 2.1 3,130 2.5
2002 2,701 1.7 2,948 2.1 3,210 2.6
2003 2,744 1.6 3,009 2.1 3,290 2.5
2004 2,790 1.7 1,074 2.2 1,374 2.6
2005 2,839 1.8 1,142 2.2 3,463 2.9
2006 2,884 1.6 3,207 2.0 3,547 2.4
2007 2,917 1.1 3,258 1.6 3,617 2.0
2008 2,950 1.1 3,309 1.6 3,687 1.9

Compound Average Annual Growth Rate
LOW MOST LIKELY HIGH

1988 1998 2.0% 2.7% J.4%
1988-2008 1.8% 2.4% 2.9%




YEAR

1589
1990
1991
1992
1991
1994
1595
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
20048

* Thes s the ollioal furecast approved by 1he Forecast Review Board

FORECAST OF PROGRAM IMPACTS ON SUMMER PEAK

(MW)

— DEMAND SIDE PROGRAHS

BASE SALES CON- co-
SUMMER PEAK PROGRAMS SERVATION GENERATION
FORECAST (+) (=) (-
13,001 N/A (27.3) (11.7)
13,444 4.0 (47.2) (59.8)
13,767 7.6 (67.1) (94.1)
14,109 11.0 (83.7) (94.1)
14,537 14.2 (100.1) (96.1)
14,876 17.5 (116.6) (96.1)
15,303 20.8 (133.1) (98.3)
15,667 24.2 (149.7) (120.3)
15,994 27.5 (166.2) (123.7)
16,380 30.8 (182.8) (123.7)
16,791 34.1 (199.3) (127.0)
17,191 37.4 (215.9) (142.4)
17,568 40.7 (232.4) (144.6)
17,959 44.0 (249.0) (144.6)
18,317 473 (265.5) (147.9)
18,721 50.6 (282.1) (147.9)
19,188 53.9 (298.6) (150.1)
19,577 57.3 (315.2) (150.1)
19,914 60.6 (331.7) (150.1)
20,250 63.9 (348.2) (150.1)

SUPPLY SIDE OPTIONS
INTER-
OFFICIAL LOAD RUPTIBLE
BUMMER PEAK CONTROL RATES
FORECAST® {=1 =]
12,962 (30) (100)
13,341 (76) (175)
13,613 (145) (250)
13,942 (226) (335)
14,355 (308) (335)
14,681 (199) (335)
15,092 (500) (335)
15,421 (605) (335)
15,732 (663) (335)
16,104 (667) (335)
16,499 (667) (335)
16,870 (667) (3135)
17,232 (667) (335)
17,609 (667) (335)
17,951 (667) (335)
18,342 (667) (335)
18,793 (667) (335)
19,169 (667) (335)
19,493 (667) {335)
19,815 (667) (335)

SUMMER PEAK
FORECAST
W/ADJ. FOR
SUPPLY &
—DEMAND
12,832
13,090
13,218
13,381
13,712
13,947
14,257
14,481
14,734
15,102
15,437
15,868
16,230
16,607
16,949
17,340
17,791
18,177
18,431
18,813




o I

YEAR

1989
1990
1991
1992
199)
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

* This is the official forecast approved by the Forecast Review Board

FORECAST OF PROGRAM IMPACTS ON WINTER PEAK

(MW)

——DEMAND SIDE PROGRAMS

BASE SALES CON- co-
WINTER PEAK PROGRAMS SERVATION GENERATION
FORECAST (+) (=) (=)

13,051 N/A N/A N/A
13,602 4.0 (33.2) (54.3)
14,115 7.6 (64.2) (88.6)
14,634 11.0 (92.9) (88.6)
15,177 14.2 (121.3) (90.6)
15,736 17.5 (150.0) (90.6)
16,313 20.8 (178.7) (92.8)
16,881 24.2 (207.4) (114.8)
17,388 27.5 (236.1) (118.1)
17,905 30.8 (264.7) (120.3)
18,434 34.1 (293.4) (123.7)
18,976 37.4 (322.1) (139.1)
19,523 40.7 (350.8) (141.3)
20,043 44.0 (379.5) (141.3)
20,574 47.3 (408.1) (144.6)
21,118 50.6 (436.8) (144.6)
21,675 53.9 (465.5) (146.8)
22,240 57.3 (494.2) (146.8)
22,787 60.6 (522.9) (146.8)
231,228 63.9 (551.6) (146.8)

SUPPLY SIDE OPTIONS
INTER-
OFFICIAL LOAD RUPTIBLE
WINTER PEAK CONTROL RATES
FORECAST* (=) (=)
13,051 (47.0) (128.0)
13,518 (105.0) (175.0)
13,970 (185.0) (250.0)
14,463 (267.0) (335.0)
14,979 (348.0) (335.0)
15,513 (450.0) (335.0)
16,062 (551.0) (335.0)
16,583 (660.0) (335.0)
17,061 (667.0) (335.0)
17,551 (667.0) (335.0)
18,051 (667.0) (335.0)
18,552 (667.0) (335.0)
19,072 (667.0) (335.0)
19,566 (667.0) (335.0)
20,069 (667.0) (335.0)
20,587 (667.0) (335.0)
21,117 (667.0) (335.0)
21,656 (667.0) (335.0)
22,178 (667.0) (335.0)
22,593 (667.0) (335.0)

WINTER PEAK
FORECAST
W/ADJ. FOR
SUPPLY &

—DEMAND
12,876
13,238
13,535
13,861
14,296
14,728
15,176
15,588
16,059
16,549
17,049
17,550
18,070
18,564
19,067
19,585
20,115
20,654
21 176
21,591




MONTHLY SALES, CUSTOMERS
AND USE BY CLASS

e 1988 Monthly Actual Sales, Customers And Use By
Class

e 1989-1992 Monthly Forecast Of Sales, Customers
And Use By Class




1988 MONTHLY HISTORICAL
SALES, CUSTOMERS AND USE BY CLASS

E
]
:
:
[
:
E

depary  february  PBarch decil My dum
STETER SALES (wih)
Eealdent lal 2,163,221 2,336,198 2,140,591 2,072,622 2,084,020 2,534,007 3,004,580 3,045,541 3,369,853 2,945,896 2,184,840 2,143,559 30,083,049
Comrercial 1,739,990 1,712,948 1,606,771 1,881,732 1,840,840 2,082,3% 2,189,700 2,185,891 2,348,997 2,280,132 2,002,617 1,929.87R 73,911,881
Industrial 355,801 13,308 360,859 351,088 N4, 405 352,760 MALATY O 3R2,4M 345,130  MH.083 M3 W2 349,106 6,131,648
Street b Wighwey 35,57 25,973 5,019 25,440 24,609 5,800 24,400 25,980 .18 24,198 5,0m 26,261 310,350
Other AT, 01 44, 205 45,804 54,085 8,226 ss.nr 44 438 58,734 64,624 55,143 53,884 52,820 450, ™96
Eailroads & Railways 4,589 4,005 6,074 6,530 5,943 8,284 6,657 6,225 8,618 6,683 5.7 5. 3,06
TOTAL JURISDICTIOWAL
SALES 4,308,187 4,450,784 4,255,722 4300475 4,398,223 5,056,933 5,638,483 5,854,857 6,188,350 5,721,132 4,616,369 4,519,345 59,182 840
Tesale 51,997 56,404 52,782 52,549 54,089 33,939 45,128 69,734 T8, 7 5,49 &0, 341 58,740 bra AL
TCTAL SALES 4,360,184 4,515,189 4,308,484 4,444,044 4,412,312 5,110,872 5,703,588 5,724,591 6,261,497 5,796, 4B0 4,476,711 4, 57TB,08% 39,892,034
STSTEM CUSTOMERS Avgrage
tesident inl 2,599,157 2,814,510 2,823,410 2,614,450 2,397,009 2,504,657 2,508,918 2,605,240 2,813,837 2,625,115 2,450,701 2,874,357 2,418,088
Commercial 307,817 309,143 o, 7¢I 513,037 314,100 34,28 315,684 318,811 314,040 319,444 320,477 314,358
E; Indatrisl 18,207 18,023 17,905 17,883 17,803 17,2 17,4688 17, M9 17,873 18,097 18,104 18,043 17,923
Street & Wighuway 2,801 z.mr 2,055 2,883 2,78 2,784 2,71 2,961 2,917 2,9 o7 3,042 2,99
Other e N 32 m 130 ¥ ] 129 328 328 iz 1 s 130
talirosds £ Rallways 2 22 2 b ] 2 n 2 22 2 2 b7 22 Fed
TOTAL JURISDICTIOMAL
CUSTOMERS 2,928,338 2,944,059 2,995,243 2,049,542 2,932,019 2,929,763 2,934,738 2,741,934 2,751,648 2,945,808 2,091,418 3,018,489 2,953,450
Resale 14 14 1LY 14 14 14 14 14 14 13 13 13 14
TOTAL CUSTOMERS 2,728,352 2,944,873 2,935,257 2,949,554 2,932,013 2,929,777 2,034,732 2,541,048 2,051,482 2,965,616 2,991,631 3,018,502 2,933,543
USE PER CUSTOMER (kuh)
Residential a2 B9 Ba T2 802 &7 1,154 1,169 1,289 1,136 824 aca 11,491
Cormercinl 5,653 5,541 5,681 6,031 5,044 8,630 6,955 4,5 T, 45 7,149 &, 29 6,018 76,045
Irdustrial 17,094 18,383 19,025 19,651 18,800 19,907 19,458 18,764 20,429 0,395 18,543 18,88 230,529
Street L Wighusy 2.1 9,188 9.043 8,22 B, 454 8,79 8,90 B, 774 8,17 8,788 B, 44 8,433 105,935
Other 140,752 138,578 137,%7M 163,399 144,139 169,352 202,548 179,072 208,128 168,179 154, 280 180,425 1,970,817
Rallrosds L Rallwsys Fa M 2TL, 318 rs, 1 296,825 270,181 285,432 302,570 242,958 3og, s 302,857 242,455 269,154 3,423,454
TOTAL JAMISOICTIONAL
USE PER CUSTOMER 1,47 1,514 1,440 1,489 1,485 1,728 1L 1,922 2,09 1,929 1,543 1,497 20,081
Resale 3,716,095 4,020,887 3,748,734 3,734,020 3,843,498 3,852,779 4,651,781 4,981,008 5,581,951 5,796,046 4,441,839 4,518 44 53,002,498
TOTAL USE PER CUSTOMER 1,489 1,533 1,458 1,507 1,508 1,744 1,93 1,944 22 1,¥53 1,543 1,517 20,217



Ly

STSTEM SALES (mbh)
Resldentinl
Commerc sl
Incistrial

Street £ &ighuay
Other

Rallirosds L Rallways
TOTAL JURISDICTIOMAL
SALES

fesale

TOTAL SALES

STSTEN CUSTOMERS
healdentlal
Commercinl
Inchustrinl

Street £ Wighway
Other

tallroads & Rallways
TOTAL JmISDICT IOMAL
CUSTONERS

Eesale

TOTAL CUSTOMERS

USE PER CUSTOMER (kih)

Resldentinl
fommercinl
Incatrinl

strest £ Highwey
Other

Rallromds L Rallways
TOTAL JURISDICT IOMAL
UZE PER CUSTOMER
fesale

TOTAL USE PER CUSTOMER

1,665
&,307,492

1,483

E

=
38
53

23
z5% 3%ES

s
8 38 oxp¢

1989 MONTHLY FORECAST
SALES, CUSTOMERS AND USE BY CLASS

feril

2,185,793
1,993,153
347, 696
%,™
51,415
4,060

4,610,917
69,082

&, 479,919

2,716,562
325,401

17,806

Ny

323
22

3,083,229
13

158,200
275,884

1,505
5,312,662

1,528

duly Mugust  Septesber (Qcfober Novesber Qecesber
3,071,676 2,280,685

3,181,058
2,373,019
376,585
26,727
67,353
6,851

6,013,552
83,810

4,077,342

2,694,244
332,321
18,531
3,159

330

n

3,048,804
13

3,048,819

1,173
7,141
20,321
8,462
210,243
1,38

1,973
&, 908,434

1,993

3,178,299
2,329,459
370,278
26,788
1,209
8,701
5,972,813
ro,258

&,043,0M

2,700,991
333,208
18,541
3,178

3,056,119
13

3,054,207

1,077
6,9
19,947
8,433
184,414
504,582

1,95
5,404,480

1,977

N
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¢ 3* BpErEd

B oepEF

-3
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-
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2,415,002
373,305
26,910
57,796
6,800

5,951,508
1,320

4,032,828

2,720,444
138, 732
18,959
3,210

2,134,637
370, 148
26,57
55, 654
5,800

4,874,095
60,235

6,935,130

2,748,991
17w

3,106,730

3,108,743

a0
4,30
19,513
2,358
149,278
309,091

1,569
4,833,458

1,589

2,331,947
2,114,042
350,847
27,082

6,251
20,154
8,133
168,307
309,10

1,54%
5,111,273

1.5%1
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2,715,008
130,400
18,373
3,150
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g
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STETEM SALES (edl)
tesldential
tommreinl
teeduatrfal

Srreet B Mighuay
ceher

Paliroads & Rallways
TOTAL JURISDICTIONAL
BALES

Prsale

TITAL SALES

STITIN CUSTONERS
Eesidentinl
Commercial
Irchatrinl

frreat B 0ighuay
Othar

ta'lroads & Rallways
ToTaL JURISDICTIOMAL
CUTTOMERS

Resale

1Ot CUSTOMERS

USE PER OUSTOMER (kih)
Realaent sl

Commercial

Inkacrial

Street L Nighusy
Othe=

Rali~seds & Rallways
TOTe, JURISDICT IOWAL
USE r=a CUSTOMER

Resn ¢

10Ta, JSE PER CUSTOMER

dereery

2,541,871
2,133,877
196, 193
27,09
55,631
6,800

5,181,868
3,047

5,234,504

3,155,206
12

3,155,218

o
4,29
20,938
8,304
11,608
309,091

1,634
4,087,258

1,659

5,934
19,480
8,21
143,947
304,345

1,400
L, 504,199

1,507

1990 MONTHLY FORECAST
SALES, CUSTOMERS AND USE BY CLASS

sarch Aecil By Pl | duly Augst  feplesber
2,644,811 2,268,691 2,415,384 2,775,570 3,260,968 3,283,347 3,397,082
1,979,550 2,081,173 2,157,081 2,341,911 2,451,788 2,412,791 2,442,102
366,207 370,920 39,068 382,972 35,031 379, M2 359,900
2T WAV M0 TA02 27,48 2T,55 27,586
53,00 53,057 W0 59,843 MATY 61,55 &7
6,701 4,851 6,800 6,800 6,851 4,701 6,801
4,878,383 &, 807,970 5,040,083 5,594,517 6,201,580 6,171,100 4,297,746
$5,497 46,930 33,277 56,082 62,882 89,099 64,888
4,933,880 4,054,899 5,093,340 5,850,580 6,264,442 6,240,499 6,362,412
7,018,962 2,812,361 2,793,M5 2,790,480 2,795,482 2,802,449 2,811,392
340,711 MO,BTS 42,125 A5, EI2 344,634 TS Me,08
15,889 18,764 18,551 18,91 15,88 18,919 19,083
3,57 3,34 3% 3,48 3,365 3,382 3,399
£+ 324 2 32 324 324 324

Frd b e 2 i1 i 2
3,182,186 3,176,681 3,158,299 3,159,138 3,184,600 3,172,651 3,184,199
12 1 12 12 12 12 12
3,182,198 3,176,673 3,158,311 3,159,148 3,144,709 3,172,643 3,184,151
BT aar B bz ] 1,147 1.1 1,208
5,810 4,088 6,305 6,12 7,0m3 6,042 5,979
19,387 9,768 20,43 20,241 20,387 20,040 18,859
8,258 8,23 8,207 8,18 8,161 8,138 8,115
166,120 143,538 AT.6%4 184,53 204,193 eR.AM 198,TG
304,548 311,388 309,01 309,091 311,388 304 582 ORI
1,533 1,514 1,596 1,mM 1,960 1,948 1,978
824,769 3,910,799 4,439,744 4,470,857 5,238,523 5,723,280 5,388 18
1,550 1,528 1,813 1,709 1,979 1,967 1,998
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1,140
7,251
20,187
8.om
182,015
309, 091

1,952
505010

1,974

458
L ¥

>
ER «354

-

3 22 BB

»
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—
-
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8,458
20,174
8,070
176, 68
309,091

1,568
4,913,760

1,618

1,622
™78
240,518
$4, 043
2,152,545
3,700,150

20,553
80,813,449

0,783




STSTEM SALES (mkh)
Besidential
Commercinl
Erdratrlal

Streeat L 0ighuay
Cther

BEailroecs § Railways
TOTAL ARISO|CTIONAL
LA ES

Eeiale

TOTAL SALES

STSTERM QUATORERS
Reabdentinl
Commercial
Ichmtrial

ftreet L Wighwny
Other

tallromds & Railwayn
TOTAL Jum|ISDICTIONAL
CUsSTO=ERS

Resale

TOTAL CussTOmERs

USE PER CUSTOMER (kih)
teaicentinl
Commereinl

Irchustrisl

Street § Wigheay
Sther

taflroads B Rallwsys
SITAL JURISDICTIOmMAL
SE PER CUSTOSERY
henale

"ITAL USE PER CUSTOSER

2,884, 282
352,558
20,008
3,488

m

2

3,281,657
n

5,281,688

912
6,263
20,480
8,027
s, 152
311, 344

1,638
6,639,403

1,881

1991 MONTHLY FORECAST
SALES, CUSTOMERS AND USE BY CLASS

[sbruary  Macch  April

2,326,304 2,521,688 2,331,321
2,008, T2 7,049,474 2,047,007
183,785 37T, 3 380,353
27,899 7,943 8,027
3,11 54,403 53,349
6,850 6,800 [N..]
4,884,261 5,037,673 4, 048,927
53, L1108 5,928
4,938,043 5,092,008 4,992,851
1,099,332 2,909 878 2,903, 488
354,092 355,17 356,591
20,029 19,80 19,839
3, ia8 3,502 3.5
m m m

2 22 n
3,27r,281 3,289,031 3, 243,98
1" 1 1"
3,277,292 3,289,047 13,281,929
B8a2 BaT 833
5,099 5,748 6,022
19,011 18,894 19,172
8,004 7,985 T, 984
167, 21T 162,379 168,174
310,384 309,00 11,344
1,450 1,532 1,508
4,829,278 &, 939,486 &, 174,984
1,507 1,548 1,520

g

2,847, 844
2,412,5%
wan
28,155
60,140

&, 800

5, T8, 510
L,

5,801,485

2,082,751
150,478
20,005
3,533

m

2

3,267,330
n

1,247,341

duly August September Ogigber jFovesber [Decesber

3,085,542 3L,3M,. ™91
2,518,316 2,488,225
392,058 347,565
28,219 28,283
&7,5%8 61,90
4,850 8,701

6,350,582 8,344,498
&3, 733 70,449

6,414,338 6,414,945
2,887,829 2,895,111
381,506 362,4T%
19,968 20,008
3,570 3,587
321 121

2 n
3,273,224 3,281,518
n "
1,213,235 3,281,529
1,158 1,188
6,966 6,865
19,635 19,37
7,904 7,884
216,756 192,89}
311,384 304,582
1,90 1,933
5,795,714 6,404,453
1,960 1,955

J.aT9.TH2
2,512,184
WT 3T
2,7
64,488

&, 801

6,438,904
45,804

5,313,018
2,626,583
400,515
28,412
9,553
8,800

6,434,879
70,242

&,50%, 141

2,915,870
345,955
20,429
3,622

m

2

3,308,220
n

3,308,201

1,138
AT
19,605
T 845
185,524
109,091

1,946
&, JAT 445

1,948

2,513,928
2,302,738
410,952

B #5 BEE

B

3.1, 07
n

3,341,258

T

6, 284
20,154
T.807
1T,
W11

1,583
3,089,248

1,802

1

-

% #38
35 =dE8EE
g 4% FRE3®

&
8

£

-2 E3
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3,291, 241

1,578
7,433
713,538
Pe,909
2,190,113
3,713,718

20,474
64,217,903

20,495
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1992 MONTHLY FORECAST
SALES, CUSTOMERS AND USE BY CLASS

:
E
5
;

it ] il Augest  Septesber Ociober [Movesber (Decesber
STETEM SALES (skh)

Healdent lal 2,707,209 2,482,558 2,584,931 2,396, T40 2,559,940 2,904,153 3,430,884 3,447,709 3,950,475 3.003.TO5 2,527,505 2,584,195
Commercial 2,504 518 2,252,879 2135041 2,230,842 2,320,032 2,488,434 2 018,043 2,571,635 2,990,990 2,TAT. 544 2,412,398 2, 904,603
reasstrial A, 490  ADB. 640 389,002 392,615 401,392 400149 404188 39T, 28T 3TE.031 413,131 410,927 A, P80
itreet & Nighusy 8, 604 28,658 8,72 m, 19 8,880 924 s, 984 0,053 17 s 0,248 29,309
Other 56, TS 56, 144 54, 6468 53, Tié 55,208 60,125 T0.130 62,037 o, bl 59, e T, ™93 57,556
Rallroads & tallways 4,850 4,850 &,800 &, N30 @, 00 4,800 6,851 &, T &, 801 6,800 &, 800 6,801
TOTAL JURISOICTIOMAL

SALES 5,528,414 5,235,759 5,191,173 5,109,490 5,372,310 5,890,787 4,599,204 4,514,422 6,818,079 4,540,325 5 444,873 5,499,543
Ressle ™73 51,854 52,388 L,2T8 50,549 53,004 61,447 47,923 AT &7, 743 54,002 42,459
TOTAL SALES S50, TAT 5,287,412 5,243,561 5,153,948 5 422,859 5,943,791 4,620,671 6,582, 5 4,881.324 4,TO8,048 5, 501,477 5,542 002
STITEM CUSTOMERS

Realcent sl 2,9TIL00T 2,989,138 2,999,962 2,994,100 2,974,534 2,973,955 2,079,115 2,004 887 2,994,385 3.008.175 3,005,439 3,042,015
Commereinl 3T, 554 348,188 149,40 370,745 iro, T3 s, 034 375,004 374,904 179,487 380,524 38167 mn
irckatrial 20,821 20,848 20, 785 20,847 20,413 0,820 0,™m 20,818 20,999 21,282 namn n,m
Streat & Wighway 3,473 3. 680 3. ror 3, Tk 3, 3, T8 )T 3. T2 3,809 3 e2r 3,044 3,841
Other 3 3 L 1] Jia 38 a e 18 118 318 e 113
Eallroads & Rallways d 2 ] 2 22 2 2 22 2 2 n 2
TOTAL JUmISDICTIOMAL

CUSTORERS 3,044,008 3,382,221 3,304,277 3,30, 56T AT E22 3373610 3 BB0.12T 3,384, TAt 3,401,000 3,494,128 3 442,03 3,489,541
Tesale " 1" 1" 1n 1n 1" n 1 " 1 1" 1"
fOTAL CUSTOMERS 3,346,019 3,382,232 3,394,288 3.389.5TB 3,371,833 3,373,821 3,380,138 3,388,732 3,400,011 360,139 3 442,324 3,480,572

s PER CUSTOMER (kih)

Resldent lal 910 an 882 800 840 or7 1,152 1,154 1,188 1,131 1 8
Commercial 6,260 6,119 5,751 6,017 6,257 6,636 6,945 6,823 6,828 7,148 6,325 6,267
indatrial 20,387 19,604 18,713 19,015 19,683 19,219 19,49 19,084 17,907 19,430 19,317 20,025
Street b Nighusy 7,188 7,760 7,75 7.2 1,74 7,696 7,678 7,681 7,643 7,628 7,609 7,592
Other 178,420 176,553 171,927 169,038 173,096 189,130 220,620 195,178 202,835 188,821 181,887 181,137
tallrosds & Rallusys 311,360 311,366 309,091 311,364 309,091 309,091 311,386 304,582 309,10 309,091  309.091 309 114
TOTAL JURISDICTIONAL

CUSTOMERS 1,642 1,548 1,529 1,507 1,593 1,748 1,841 1.922 1,948 1,945 1,582 1,585
Tesale 6,397,507 4,713,984 4,762,393 4,025,300 4,595,310 4,818,540 5,587,923 6,174,838 5,767,477 4,158,438 5,143,779 5,678,122
107AL USE PER CUSTOMER 1,443 1,563 1,545 1,521 1,608 1,782 1,959 1,042 1,045 1,965 1,508 1,603
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MONTHLY SYSTEM NET ENERGY
FOR LOAD FORECASTS

® 1966 - 1988 System Monthly Net Energy For Load

® 1989 - 2008 System Monthly Net Energy For Load




By

Year

1966
1967
1968
1569
1970
1971
1972
197]
1574
197%
1976
1977
1978
1979
1580
1981
1982
1983
1584
1985
158&
1587
1588

Jan Eeh Harc Apr May Jun July  Aug -1 1] oct Moy Dec [For Tha Year

1,130
1,207
1,390
1,540
1,904
2,017
2,171
2,932
2,490
2,656
2,957
3,492
3,344
1,363
3,453
4,566
1,956
4,085
4,297
4,456
4,313
4,659
4,858

1,082
1,130
1,378
1,427
1,647
1,828
2,076
2,425
2,309
2,470
2,720
2,879
3,313
3,218
3,538
31,315}
3,324
3,501
3,796
3,810
l,Be6
4,052
4,567

HISTORY OF SYSTEM MONTHLY NET ENERGY FOR LOAD

1,098
1,263
1,439
1,625
1,717
1,983
2,144
2,538
2,714
2,762
2,006
3,102
3,078
3,239
1,697
3,487
3,839
31,816
4,155
4,017
4,195
4,411
4,712

1,091
1,273
1,418
1,605
1,964
2,019
2,181
2,558
2,736
2,9%3
2,834
3,018
3,124
3,456
3,572
3,779
4,025
3,778
4,04
4,041
4,070
4,459
6,972

1,185
1,313
1,510
1,715
1,910
1,319
2,428
1,762
1,974
3,198
1,051
1,006
1,575
3,511
3,787
3,920
1,781
4,134
4,472
4,479
4,472
4,934
5,043

1,309
1,496
1,695
2,138
2,270
2,529
2,065
3,410
3,400
3,561
3,312
3,916
4,165
4,412
4,521
4,949
4,748
4,799
4,761
5,482
5,11
6,018
5,919

(sWh)

1,441
1,633
1,826
2,294
2,442
2,766
1,070
3,404
3,394
3,181
1,771
4,028
4,253
4,577
4,695
4,942
5,038
5,350
4,996
4,593
5,448
6,139
6,149

1,548
1,677
2,056
2,125
2,701
2,082
1,108
3,397
3,695
1,832
l, 881
4,072
4,378
4,621
5,009
4,915
5,171
5,370
5,399
5,641
5,894
6,640
6,538

1,508
1,679
1,911
2,210
2,659
2,766
3,195
3,615
1,863
3,627
1,736
3,951
4,342
4,462
4,762
4,624
4,988
5,166
4,995
5,239
5,857
6,266
6,717

1,343
1,349
1,661
2,009
2,196
2,561
2,764
3,084
2,738
3,168
3,089
3,142
3,522
3,719
4,118
4,087
4,094
4,540
4,286
5,027
s,183
4,836
5,316

1,134
1,204
1,478
1,647
1,909
2,120
2,590
2,727
2,597
2,848
2,983
2,984
3,158
1,471
3,791
3,606
3,804
3,849
4,003
4,535
5,104
4,758
5,158

1,190
1,316
1,365
1,671
1,791
2,094
2,507
2,54
2,555
2,698
2,972
3, 101
3,255
1,26)
3,501
3,784
31,768
4,087
3,844
4,258
4,322
4,417
4,767

15,058
16,640
19,347
22,216
25,112
27,882
21,499
35,185
1%, 465
37,151
18,115
40,712
43,705
45,342
48,449
50,022
50,532
52,500
53,148
55,998
58,267
61,616
64,716



[T

1989
1990
1991
1992
1991
1994
1993
1996
1997
1998
199%
2000
2001
2002
2003
2004
2005
1006
2007
2008

Jan

4,909
5,528
5,720
5,914
6,065
6,184
6,315
6,478
6,611
6,758
6,921
7,074
7,256
7,442
7,612
7,800
8,010
8,204
8,420
8,641

ek

4,719
4,971
5,137
5,500
5,641
5,633
5,814
5,977
6,088
6,207
6,365
5,509
6,671
6,819
6,997
7,169
7,359
7,537
7,718
7,936

FORECAST OF SYSTEM MONTHLY NET ENERGY FOR LOAD
(£Wh)

Hag ADK Hay Jun July Aug

5,246
5,388
5,359
5,728
5,872
6,000
6,142
6,276
6,407
6,551
6,707
6,854
7,021
7,210
7,178
7,557
7,159
7,947
8,156
8,169

5,368
5,562
5,721
5,504
6,056
6,188
6,332
6,473
6,608
6,756
6,917
7,070
7,253
7,438
7,608
7,797
8,006
8,200
8,416
8,616

5,349
5,390
5,779
5,953
6,109
6,218
6,387
6,527
6,661
6,811
6,976
7,130
7,314
7,501
7,673
7,863
8,074
8,270
8,488
8,710

6,282
6,525
6,701
6,066
7,042
7,231
7,391
7,550
7,712
7,893
8,081
B, 261
8,478
8,698
8,900
9,122
9,371
9,601
9,857
10,119

6,557
6,759
6,921
7,146
7,329
7,504
7,674
7,848
8,015
8,200
8,198
8,588
8,811
5,042
9,252
9,485
5,744
9,984
10,252
10,524

6,871
7,096
7,294
7,487
7,679
7,880
8,0%9
8,235
8,413
8,611
8,819
9,018
9,256
9,498
9,720
9,965
10,238
10,493
10,775
11,063

1]

6,595
6,842
7,016
7.187
7,371
7,574
7,741
7,907
8,079
8,269
B,467
8,656
8,884
9.116
9,118
9,56)
9,824
10,067
10,316
10,612

gss
5,61)
5,877
6,059
6,245
6,409
6,550
6,708
6,854
6,997
7,158
7.3
7,490
7,684
7,881
8,06)
8,263
8,486
8,691
8,923
9.15%7

Hov D= [Por Ths Year

5,429
5,730
5,888
6,046
6,201
6,158
6,497
6,637
6,778
6,913
7,098
7,254
7,442
7,611
7,808
8,001
5,217
B, 416
8,619
p.065

5,163
5,392
5,574
5,757
5,%04
6,021
6,165
6,307
6,417
6,580
6,718
6,887
7,061
T.244
T,40%
7,592
7,795
7,984
8,194
8,408

68,101
71,299
71,370
75,732
77.676
79,380
81,246
81,068
84,808
86,727
28,814
90,791
93,144
95,545
97,746
100,177
102,881
105,396
108,190
111,040




WEEKLY NET ENERGY FOR LOAD

® Forecast Of Monthly Net Energy Allocated On A
Weekly Basis For 1980




FORECAST OF MONTHLY NET ENERGY FOR LOAD

ALLOCATED ON A WEEKLY BASIS

JANUARY
04-Jan-90 1,215,485
11-Jan-90 1,272,466
18-Jan-90 1,334,898
25-Jan-90 1,191,802

APR1IL
05-Apr-90 1,312,324
12-Apr-90 1,209,701
19-Apr-90 1,279,502
26-Apr-90 1,240,440

JULY
05-Jul-9%0 1,520,389
12-Jul-90 1,627,569
19-Jul-90 1,565,865
26-Jul-90 1,574,091

OCTOBER
04-0ct=-90 1,464,972
11-0ct-90 1,459,442
18-0ct-90 1,354,542

25-0ct-90

1,294,629

(MWH)

1990
EEBRUARY
01-Feb-90 1,214,584
08-Feb-90 1,233,485
15-Feb-%0 1,331,526
22-Feb-90 1,206,416
MAY
03-May-90 1,238,424
10-May-90 1,227,887
17-May-90 1,303,755
24-May-90 1,388,144
31-May-90 1,376,963
AUGUST
02-Aug-90 1,608,080
09-Aug-90 1,554,653
16-Aug=-90 1,659,201
23-Aug-90 1,607,129
30-Aug-90 1,604,283
NOVEMBER
0l1-Nov-90 1,279,648
08-Nov-90 1,340,605
15-Nov=-90 1,240,284
22-Nov=-90 1,309,128
29-Nov-90 1,259,116

=3

MARCH
01-Mar-90 1,198,847
08-Mar-%0 1,198,702
15-Mar-%0 1,217,003
22-Mar-90 1,227,054
29-Mar-90 1,221,822

JUNE
07-Jun-90 1,400,342
14-Jun-90 1,441,665
21-Jun-90 1,526,057
28-Jun-90 1,552,454

SEPTEMBER
06-Sep-89 1,581,536
13-Sep-89 1,622,027
20-Sep-89 1,557,156
27-Sep-50 1,408,100

DECEMEER
06-Dec-90 1,245,592
13-Dec-90 1,235,916
20-Dec-90 1,244,039
27=Dec-%0 1,313,092




MONTHLY SYSTEM PEAK LOADS

® 1966 - 1988 System Monthly Peak Loads
e 1989 - 2008 System Monthly Peak Loads




YL

1966
1967
1968
1969
1970
1971
1972
1873
1974
1975
1976
1977
1978
1979
1s80
1981
1982
1983
1984
19835
1986
1987
1988

HISTORY SYSTEM MONTHLY PEAK LOADS INCLUDING QUALIFYING FACILITIES
(60 Miaute Net la mW)

Jan Esh Mar ARc Hay Jun Jul Aug Sap

2,691
1,672
3,178
1,104
4,716
5,089
4,366
5,107
4,748
5,807
7,287
8,606
8,017
B,110
7,669
10,738
10,919
9,280
9,185
12,53]
12,119
10,779
12,372

2.914
2,822
3,247
3,402
4,322
4,65
4,678
5,853
5,506
5,420
6,310
7,352
8,617
8,791
9,218
9,786
7,038
8,600
9,953
10,253
11,880
10,571
10,269

2,335
2,803
3,318
3,354
3,378
4,026
4,220
5,212
6,258
5,472
5,388
6,423
6,122
6,608
9,732
6,200
7,388
7,932
9,513
7,454
9,973
8,117
10,289

2,190
2,608
2,917
31,318
4,022
4,686
4,951
5,141
5,492
5,933
5,455
6,160
6,183
6,601
7,354
7,241
8,011
7,303
8,027
7,518
7,888
8,699
10,598

2,351
2,801
3,059
3,506
3,956
4,749
5,006
5,960
5,980
6,210
6,149
6,388
7,408
7,045
8,042
8,061
7,612
8,649
9,266
9,215
9,196
9,498

11,197

2,408
3,000
3,388
4,244
4,486
5,089
5,847
6,443
6,497
6,908
6,476
7,780
7,973
8,432
8,753
9,618
9,317
9,172
9,542
10,654
10,259
11,490
11,716

2,722
3,114
3,577
4,311
4,723
5,348
€,011
6,760
§,770
6,658
7,598
7,841
8,184
9,650
9,621
9,718
9,501
10,676
9,840
10,274
10,884
11,914
12,201

2,801
3,144
3,789
4,329
4,902
5,378
5,992
6,721
6,973
7,076
7,228
7,601
8,316
8,616
9,356
9,409
9,893
10,158
10,270
10,314
11,022
12,194
12,382

2,827
3,160
3,737
4,153
5,001
5,285
5,977
6,894
7,235
€,778
7,307
7,611
8,345
8,373
9,136
2,996
9,814
10,331
9,830
5,944
10,824
12,27
12,216

gk Moy Dec For The Year

2,820
2,728
3,404
3,992
4,339
5,366
5,816
6,384
6,292
6,738
7,139
7,266
7,671
7,606
9,049
8,134
8,166
8,961
8,058
9,545
10,171
10,311
11,287

2,422
2,698
3,242
3,462
4,459
4,016
5,154
5,858
5,300
5,720
6,173
5,931
6,650
7.133
8,625
7,667
7,744
7,573
8,718
2,501
9,615
9,667
10,242

2,589
2,905
3,751
1,549
1,888
4,478
5,171
5,851
5,426
6,810
6,295
7,404
7,002
6,472
8,15
9,574
7,681
10,384
7,641
10,819
8,394
9,176
11,475

1,914
3,160
1,789
4,329
5,001
5,378
6,011
6,894
7,235
7,076
7,598
8,606
8,617
8,791
9,732

10,738

10,919

10,676

10,270

12,5313

12,139

12,394

12,382




i

FORECAST SYSTEM MONTHLY PEAK LOADS INCLUDING QUALIFYING FACILITIES
(60 Miautz Net Ia mW)

Xsax JAan Esb Hat Anc Hay Jun July Aug dsp Qct Hay Rec [For The Year

1989 8.99) 121,876 11,092 10,449 11,147 12,443 12,832 12,962 12,812 11,795 10,544 11,423 12,9862
1990 13,518 12,%72 10,950 10,406 11,473 12,807 13,208 13,341 13,208 12,140 10,8%7 11,805 13,518
1991 1),%70 12,992 11,)16 10,618 11,707 13,068 11,477 12,611 1),477 12,388 11,281 12,221 13,970
1992 14,463 13,451 11,71% 10,875 11,990 13,384 13,80 13,942 11,803 12,687 11,684 12,657 14,482
1993 14,979 13,930 12,11 11,197 12,345 13,781 14,211 14,355 14,211 13,083 12,100 13,108 14,979
1994 15,513 14,427 12,366 11,451 12,626 14,094 14,534 14,681 14,334 13,360 12,328 13,572 15,511
199% 16,062 14,938 13,010 11,772 12,979 14,488 14,941 15,092 14,941 13,734 12,935 14,011 16,062
1996 16,5083 15,422 13,432 12,028 13,262 14,804 15,267 15,421 15,267 14,021 13,308 14,417 16,583
1997 17,061 15,867 121,81% 12,271 13,530 15,103 15,575 15,732 15,575 14,316 13,690 14,811 17,0861
1998 17,551 16,322 14,216 12,561 13,849 15,460 15,%4) 16,104 15,943 14,655 14,080 15,25 17,551
1999 18,051 16,787 14,621 12,069 14,189 15,819 16,334 16,499 16,334 15,014 14,471 15,678 18,051
2000 18,%%2 17,253 15,027 13,159 14,508 16,195 16,701 16,870 16,701 15,152 14,876 16,116 18,552
2001 1%,072 17,737 15,448 13,441 14,820 16,543 17,060 17,232 17,060 15,681 15,261 16,512 19,072
2002 19,566 18,196 15,848 13,735 15,144 16,905 17,433 17,60% 17,433 16,024 15,654 16,958 19,566
2001 20,069 18,664 16,256 14,002 15,438 17,2313 17,771 17,951 17,771 16,315 16,058 17,196 20,089
2004 20,587 19,146 16,675 14,307 15,774 17,608 18,159 18,342 18,159 16,691 16,471 17,844 20,587
2008 21,117 19,639 17,105 14,859 16,162 18,041 18,505 18,79) 18,605 17,102 16,892 18,299 21,117
2006 21,656 20,140 17,541 14,952 16,485 18,402 18,977 19,165 18,977 17,444 17,299 18,740 21,658
2007 22,178 20,626 17,964 1%,205 16,764 18,713 19,298 19,493 19,298 17,739 17,623 19,091 22,178
2008 22,593 21,011 18,300 15,456 17,041 19,022 19,617 19,815 19,617 18,032 17,952 19,448 22,593





























































































































































































































































































































































































































































































































































































































































































































































