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PROCEEDI NGS
(Transcript follows in sequence from
Vol une 3.)
CHAI RVAN BRI SE:  FPL, call your next witness.
M5. CANO FPL calls Doctor Steven Sim
(Pause.)
M5. CANG May we proceed?
CHAI RVAN BRI SE:  Yes, you nay.
M5. CANO  Thank you.
STEVEN SIM Ph. D.
was called as a witness on behalf of Florida Power and
Li ght Conpany, and having been duly sworn, testified as
fol | ows:
DI RECT EXAM NATI ON
BY M5. CANO
Q Good afternoon, Doctor Sim You were sworn in
a few nonents ago, right?
A Yes.
Q Ckay. Woul d you pl ease state your nanme and
busi ness address for the record?
A Steve Sim business address, 9250 West Fl agl er
Street, Mam.
Q By whom are you enpl oyed and in what capacity?
A Fl ori da Power and Light Conpany as Seni or

Manager of Integrated Resource Pl anning.
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Q Did you prepare and cause to be filed 35 pages
of Prefiled Direct Testinmony in this proceeding on
May 1st, 20137

A Yes.

Q Do you have any changes or revisions to your
Prefiled Direct Testinony?

A No.

Q And if | were to ask you the sane questions
contained in your Prefiled Drect Testinony, would your
answers be the sanme?

A They woul d.

Q Did you al so prepare and cause to be filed
30 pages of Rebuttal Testinony in this proceedi ng?

A Yes.

Q And t hat Amended Rebuttal Testinony was filed
on July 26th, 20137

A That's correct.

Q Do you have any changes or revisions to your
Prefil ed Anended Rebuttal Testinony?

A No.

Q And if | were to ask you the same questions
contained in your Prefiled Rebuttal Testinony, would
your answers be the sane?

A They woul d.

M5. CANO Chairnan Brisé, FPL asks that the
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Prefiled Direct and Prefil ed Arended Rebuttal Testi nony
of Doctor Simbe inserted into the record as though
read.

CHAI RVAN BRI SE: Ckay. At this time we will
enter the Prefiled Direct Testinony and Prefiled
Rebuttal Testinony of Doctor Siminto the record, seeing
no obj ecti ons.

Maki ng sure -- M. Cavros, making sure that
you are with us? (Pause.)

Ckay. Seeing no objections on the testinony?
Ckay.

BY M5. CANO

Q Ckay. And, Doctor Sim you also prefiled
exhibits in this proceeding, and those were SRS-1 to
SRS-9 to your Direct and Exhibit SRS-10 to your Rebuttal
Test i nony?

A That's correct.

M5. CANO And, M. Chairman, | woul d just
note that these have been premarked for identification
as Exhibit Numbers 52 through 60, and 81.

CHAI RMAN BRI SE:  kay. Thank you.

FLORI DA PUBLI C SERVI CE COVWM SSI ON
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1 BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
2 FLORIDA POWER & LIGHT COMPANY
3 DIRECT TESTIMONY OF STEVEN R. SIM
4 DOCKET NO. 130009-E1
5 May 1, 2013
6
7 Q. Please state your name and business addresses.
8 A. My name is Steven R. Sim, and my business address is 9250 West Flagler
9 Street, Miami, Florida 33174.
10 Q. By whom are you employed and what is your position?
11 A. I am employed by Florida Power & Light Company (FPL) as Senior Manager
12 of Integrated Resource Planning in the Resource Assessment & Planning
13 department.
14 Q. Please describe your duties and responsibilities in that position.
15 A. I supervise and coordinate analyses that are designed to determine the
16 magnitude and timing of FPL’s resource needs and then develop the
17 integrated resource plan with which FPL will meet those resource needs.
18 Q. Please describe your education and professional experience.
19 A. I graduated from the University of Miami (Florida) with a Bachelor’s degree
20 in Mathematics in 1973. 1 subsequently earned a Master’s degree in
21 Mathematics from the University of Miami (Florida) in 1975 and a Doctorate
22 in Environmental Science and Engineering from the University of California
23 at Los Angeles (UCLA) in 1979.
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While completing my degree program at UCLA, I was also employed full-
time as a Research Associate at the Florida Solar Energy Center during 1977 -
1979. My responsibilities at the Florida Solar Energy Center included an
evaluation of Florida consumers’ experiences with solar water heaters and an
analysis of potential renewable energy resources including photovoltaics,

biomass, wind power, etc., applicable in the Southeastern United States.

In 1979 I joined FPL. From 1979 until 1991 I worked in various departments
including Marketing, Energy Management Research, and Load Management,
where my responsibilities included the development, monitoring, and cost-
effectiveness analyses of demand side management (DSM) programs. In
1991 I joined my current department, then named the System Planning
Department, where I held different supervisory positions dealing with
integrated resource planning. In late 2007 I assumed my present position.
What is the purpose of your testimony?

The primary purpose of my testimony is to present the results of the 2013
economic analyses for the new FPL nuclear units, Turkey Point 6 & 7, using
updated assumptions and addressing 7 scenarios of future fuel cost and
environmental compliance cost forecasts. In my testimony I will refer to these
analyses as the 2013 feasibility analyses for the Turkey Point 6 & 7 project.
The results of these analyses were that the Turkey Point 6 & 7 project is

projected to be the economic choice in 5 of these 7 scenarios.
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In addition, I will briefly discuss FPL’s portfolio approach in resource
planning and the role of additional nuclear energy in that portfolio approach. 1
will also discuss the assumptions used in the 2013 feasibility analyses. I will
also present the results of additional analyses that further quantify the
projected benefits of the Turkey Point 6 & 7 project. Finally, I will briefly
discuss the recently completed Extended Power Uprate (EPU) project,
particularly the types of benefits that the project is already delivering to FPL’s
customers and which it will continue to deliver to FPL’s customers for

decades to come.

The 2013 feasibility analyses of the Turkey Point 6 & 7 project are presented
to satisfy the requirement of Subsection 5(c)5 of the Florida Administrative
Code Rule 25-6.0423, Nuclear Power Plant Cost Recovery which states “By
May 1 of each year, along with the filings required by this paragraph, a utility
shall submit for Commission review and approval a detailed analysis of the
long-term feasibility of completing the power plant.” Other feasibility-related
topics for the Turkey Point 6 & 7 project are discussed by FPL Witness
Scroggs.

Please summarize your testimony.

Completion of the two new nuclear units, Turkey Point 6 & 7, continues to be
projected as the economic choice for FPL’s customers in new feasibility
analyses using updated assumptions. The results of FPL’s 2013 feasibility

analyses indicate that completing the project is projected to be economic for
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FPL’s customers in the majority (5 of 7) of scenarios analyzed. The bases for
this conclusion are summarized in Exhibit SRS-1. This exhibit presents a
number of results from FPL’s 2013 analyses of the Turkey Point 6 & 7 project
including, but not limited to: (i) the number of future fuel cost and
environmental cost scenarios in which the project is projected to be cost-
effective; (i) projected fuel savings for FPL’s customers; (iii) reduced
reliance upon fossil fuels (i.e., fuel diversity); and (iv) projected carbon
dioxide (CO;) reductions. These results, and results of other analyses and

calculations, are discussed later in my testimony.

These results, whether examined individually or as a whole, present a strong
case for the Turkey Point 6 & 7 project. For example, over the life of Turkey
Point 6 & 7, customers are projected to save at least $78 billion (nominal) in
fuel costs, based on the Medium Fuel Cost forecast. Additionally, the project
will produce energy that otherwise would have required the consumption of
substantial amounts of natural gas or millions of barrels of oil annually, and
will reduce system CO, emissions by millions of tons. In short, completing
Turkey Point 6 & 7 continues to be projected as solidly cost-effective and the
new nuclear units are projected to be valuable resource additions for FPL’s

customers.

In regard to the EPU project, this project was completed in April of this year.

The increased nuclear capacity that has been delivered by the EPU project is
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already benefiting customers and will continue to do so for decades to come.
The types of benefits being provided to FPL’s customers by the additional
nuclear capacity resulting from the EPU project include: (i) over 500 MW of
increased firm capacity; (ii) baseload energy delivered from the increased
nuclear capacity; (iii) increased fuel diversity for the FPL system due to the
additional energy produced by the increase in nuclear capacity; (iv) significant
reductions in system fossil fuel usage and system air emissions; (v) an
excellent hedge against both increases in fossil fuel costs and environmental
regulations and/or costs; and (vi) additional generating capacity located in the
Southeastern Florida region (Miami-Dade and Broward Counties) that helps
maintain a balance between generation and electrical load in that region.
Would you please briefly explain what you mean by FPL’s portfolio
approach to resource planning and what part additional nuclear capacity
such as Turkey Point 6 & 7 plays in that portfolio approach?

Yes. As with all economic analyses, FPL’s 2013 economic analyses of the
Turkey Point 6 & 7 project provides a “snapshot” of the projected customer
benefits associated with Turkey Point 6 & 7 based on current project
assumptions, forecasts of numerous costs, and resource planning assumptions.
The 2013 feasibility analyses, as with prior feasibility analyses, examine
potential future scenarios that result from combining various fossil fuel price
forecasts and environmental compliance cost forecasts. Of course, the actual
economic performance of FPL’s system, including the impacts of future fuel

prices, etc., cannot be known until after the fact. That is why FPL examines
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the projected impacts of resource additions such as new nuclear capacity over

a wide range of potential future scenarios.

The inability to be able to predict with confidence future fuel and
environmental compliance costs is a key reason why FPL not only performs
these analyses based on multiple forecasts and scenarios, but also why FPL
strives for diversity in regard to system resources and fuels in what I will refer
to as a portfolio approach to resource planning. Because the price of nuclear
fuel is unrelated to fossil fuel prices, and because nuclear power plants
produce no emissions such as sulfur dioxide (SO,), nitrogen oxides (NOy), or
carbon dioxide (CO;) in the process of generating electricity, additional
nuclear capacity is a superb hedge against fossil fuel price volatility and
increases in environmental compliance costs. Diversification also improves

system reliability.

The Turkey Point 6 & 7 nuclear project will help reduce FPL’s reliance on
natural gas that is currently delivered into the state of Florida by only two
natural gas pipelines. In addition, the Turkey Point 6 & 7 nuclear project will
also help further reduce the usage of oil, including foreign oil, by FPL’s
system. Through diversification generally, and the addition of Turkey Point
6 & 7, FPL is working to keep its electric rates, and thus the resulting bills for
its customers, low over the long term while also providing highly reliable

electric service.
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The current low cost of natural gas is a great thing for FPL’s customers
because it allows FPL to produce electricity with relatively low fuel costs.
This results in lower electric rates for all of FPL’s customers as long as natural
gas prices remain low. Therefore, FPL has been increasing its use of natural
gas to benefit its customers and now supplies approximately 2/3 of all of the

electricity it provides to customers by burning natural gas.

However, this increased use of natural gas also represents a growing reliance
on natural gas. In turn, this growing reliance on natural gas results in
increased risk in regard to potential future changes in natural gas cost and

availability.

Consequently, FPL’s resource planning takes a balanced portfolio approach to
maximize the benefits to customers of using currently low cost natural gas
while also taking steps to minimize the risks inherent in having a high reliance
on natural gas. Among the steps being taken to minimize this risk are: (i)
burning natural gas as efficiently as possible through the addition of multiple
high-efficiency combined cycle (CC) generating units, (ii) enhancing the
availability of natural gas by pursuing a third natural gas pipeline into Florida
(which may also put downward pressure on delivered natural gas prices), (iii)
maintaining the ability to continue to burn fuel oil in existing steam generating

units by installing electrostatic precipitators at these units, (iv) diversifying
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FPL’s fuel mix by pursuing additional renewable energy, and (v) significantly
diversifying FPL’s fuel mix by adding additional nuclear capacity through the

recently completed EPU project and the Turkey Point 6 & 7 project.

Additional nuclear capacity is an important aspect of this balanced portfolio
approach because it is the only resource option available that can provide
baseload, firm capacity at even lower fuel costs than natural gas and which
does so using no fossil fuels and producing zero air emissions. In regard to
the latter two points - no fossil fuel use and producing zero air emissions -
nuclear capacity serves as an excellent hedge against increasing natural gas
costs and increasing environmental costs as previously mentioned. These
hedge aspects of nuclear capacity are especially valuable attributes in a
balanced portfolio approach to serving FPL’s customers both today and in the
future.

Are you sponsoring any exhibits in this case?

Yes. I am sponsoring the following 9 exhibits:

- Exhibit SRS-1: Summary of Results from FPL’s 2013 Feasibility
Analyses of the Turkey Point 6 & 7 Project (Plus Results from
Additional Analyses);

- Exhibit SRS-2: Comparison of Key Assumptions Utilized in the 2012
and 2013 Feasibility Analyses of the Turkey Point 6 & 7 Project:

Projected Fuel Costs (Medium Fuel Cost Forecast);
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1 - Exhibit SRS-3: Comparison of Key Assumptions Utilized in the 2012
2 and 2013 Feasibility Analyses of the Turkey Point 6 & 7 Project:
3 Projected Environmental Compliance Costs (Env II Forecast);
4 - Exhibit SRS-4: Comparison of Key Assumptions Utilized in the 2012
5 and 2013 Feasibility Analyses of the Turkey Point 6 & 7 Project:
6 Summer Peak Demand Load Forecast;
7 - Exhibit SRS-5: Projection of FPL’s Resource Needs Through 2025;
8 - Exhibit SRS-6: Comparison of Key Assumptions Utilized in the 2012
9 and 2013 Feasibility Analyses of the Turkey Point 6 & 7 Project:
10 Other Assumptions;
11 - Exhibit SRS-7: The Two Resource Plans Utilized in FPL’s 2013
12 Feasibility Analyses of Turkey Point 6 & 7;
13 - Exhibit SRS-8: 2013 Feasibility Analyses Results for the Turkey Point
14 6 & 7 Project: Total Costs, Total Cost Differentials, and Breakeven
15 Costs for All Fuel and Environmental Compliance Cost Scenarios in
16 2013$ (millions, CPVRR, 2013-2063); and,
17 - Exhibit SRS-9: EPU Project Benefits to FPL’s Customers.
18
19 I. 2013 Feasibility Analyses — Analytical Approach
20
21 Q. Please provide an overview of the basic analytical approach used for
22 evaluating the Turkey Point 6 & 7 project.
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The basic analytical approach in the feasibility analyses of Turkey Point 6 & 7
is to compare competing resource plans. FPL utilizes resource plans in its
analyses in order to ensure that all relevant impacts to the FPL system are

accounted for.

The analysis of each resource plan is a complex undertaking. For each
resource plan, annual projections of system fuel costs and emission profiles
are developed for various scenarios of fuel cost/environmental compliance
costs using a sophisticated production costing model. This model, the P-
MArea model, simulates the FPL system and dispatches all of the generating
units on an hour-by-hour basis for each year in the analysis. The resulting
fuel cost and emission profile information is then combined with projected
annual capital costs, plus other fixed and variable costs for each resource plan.
In this way, a comprehensive set of projected annual costs, for each year of

the analysis, is developed for each resource plan.

One resource plan includes the Turkey Point 6 & 7 units. The other resource
plan includes instead an alternate resource option that competes with these
two nuclear units. The competing alternate resource option is new highly
fuel-efficient CC generating capacity consistent with the CC capacity

currently being installed through FPL’s modernization projects.

10
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The competing resource plans are then analyzed over a multi-year period.
This approach allows FPL’s analyses to account for both short-term and long-
term economic impacts of the resource options being evaluated. FPL’s 2013
feasibility analyses address these economic impacts. In addition, my
testimony provides a discussion of three non-economic impacts to the FPL
system: system fuel savings, increased system fuel diversity, and system
emission reductions, which will result from the Turkey Point 6 & 7 project.
Has the Florida Public Service Commission provided guidance regarding
what is required in the feasibility analyses?

Yes. The Florida Public Service Commission (FPSC) first provided guidance
in its affirmative determination of need order for Turkey Point 6 & 7 (Order

No. PSC-08-0237-FOF-EI, page 29), when it stated:

“FPL shall provide a long-term feasibility analysis as part of its annual
cost recovery process which, in this case, shall also include updated
fuel costs, environmental forecasts, break-even costs, and capital cost
estimates. In addition, FPL should account for sunk costs. Providing
this information on an annual basis will allow us to monitor the
feasibility regarding the continued construction of Turkey Point

6and7.”

11
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In the FPSC’s 2009 NCRC order (Order No. PSC-09-0783-FOF-EI, page 14),

the FPSC quoted its need determination order and reiterated that these

elements are “necessary to satisfy Rule 25-6.0423(5)(c)5, F.A.C.”

This guidance from the FPSC clearly distinguishes “sunk costs” from
“updated capital cost estimates” in regard to feasibility analyses of nuclear
projects. Consequently, FPL has effectively removed sunk costs in its
calculation of breakeven costs for the feasibility analyses of Turkey Point
6 & 7. FPL’s approach to sunk costs complies with the above mentioned
Rule, which directs FPL to evaluate “completing” the project. FPL’s
approach to sunk costs also follows the guidance provided by the FPSC, and
was expressly approved for the Turkey Point 6 & 7 analyses by the FPSC in
its 2011 NCRC order (Order No. PSC-11-0547-FOF-EI, pages 17-18 and 38).
Was the analytical approach used in FPL’s 2013 feasibility analyses of
Turkey Point 6 & 7 similar to the approach used in the Determination of
Need filings for this project, and in the feasibility analyses of this project
that were presented in previous NCRC filings?

Yes. The analytical approach that was used in the 2013 feasibility analyses
for the Turkey Point 6 & 7 project is very similar to the approach used in the
2007 Determination of Need filing and in the feasibility analyses presented in
the 2008 through 2012 NCRC filings.

Please describe the economic perspective used in the analytical approach

for the Turkey Point 6 & 7 project.

12
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This perspective is the calculation of breakeven overnight capital costs, in
terms of both CPVRR costs and overnight construction costs in $/kW, for the
new nuclear units. This same perspective was utilized in the 2007
Determination of Need filing, and in the 2008 through 2012 NCRC filings, for
the Turkey Point 6 & 7 project. In later years, as more information becomes
available regarding the cost and other aspects of the new nuclear units,

another perspective may emerge as more appropriate.

II. 2013 Feasibility Analyses — Updated Assumptions

Do FPL’s 2013 feasibility analyses utilize updated assumptions for the
specific information referred to in the previously mentioned FPSC
Order?

Yes. FPL typically seeks to utilize a set of updated assumptions in its
resource planning work. By early 2013, FPL updated these assumptions and
is using them in its 2013 resource planning work including the nuclear

analyses presented in this docket.

Five informational items were listed in Order No. PSC-08-0237 that should be
updated and included in FPL’s annual long-term feasibility analyses of Turkey
Point 6 & 7. These five items are:

1) fuel forecasts;

2) environmental forecasts;

13
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3) Dbreakeven costs;

4) capital cost estimates; and,

5)  sunk costs.

FPL’s 2013 feasibility analyses for the Turkey Point 6 & 7 project utilized
FPL’s current assumptions for four of these five items and calculated the
current projected value for the fifth item. FPL’s 2013 feasibility analyses for
the Turkey Point 6 & 7 project included current assumptions for the following
four items: items 1), 2), 4), and 5). The remaining item, item 3) breakeven
costs, is a result of the analyses (as opposed to an assumption). The results of
FPL’s 2013 feasibility analyses present breakeven costs for the Turkey Point
6 & 7 project in terms of CPVRR costs and in terms of overnight construction
costs in $/kw.

Do FPL’s feasibility analyses include FPL’s updated assumptions for
information other than these 5 items?

Yes. FPL also updated a number of other assumptions in early 2013 in
preparation for all of its 2013 resource planning work. Consequently, these
other updated assumptions are also included in FPL’s 2013 feasibility
analyses of the Turkey Point 6 & 7 project. A partial listing of these other
assumptions include: FPL’s load forecast and cost and performance
assumptions for new CC capacity.

Please discuss the changes in the forecasted values for fuel costs and

environmental compliance costs between the forecasts utilized in the 2013

14
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feasibility analyses and those that were used in the 2012 feasibility

analyses.

Exhibits SRS-2 and SRS-3 provide these comparisons. Exhibit SRS-2
provides 2012 and 2013 forecasted Medium Fuel Cost values for selected
years for natural gas, oil, and nuclear fuel costs. As shown in this exhibit, the
2013 Medium Fuel Cost forecast for natural gas is lower than the 2012
forecast through the year 2035, then higher in subsequent years, consistent
with the independent external forecasts and escalation rates relied upon by
FPL. A comparison of the forecasted prices for 1% sulfur oil shows that these
2013 forecasted values are lower than in the 2012 forecast through the year
2030, then are also higher in subsequent years. In regard to forecasted nuclear
fuel costs, the 2013 forecasted prices are unchanged from the 2012 forecasted

prices.

Exhibit SRS-3 presents similar 2012 and 2013 comparative information for
forecasted Env II (i.e., mid-level) environmental compliance costs for three
types of air emissions: SO,, NOy, and CO,. As shown in the exhibit, there has
been no change in projected environmental compliance costs for these three
types of air emissions from what was assumed in FPL’s 2012 feasibility
analyses. The decision not to change these projected compliance costs was
made after a discussion in early 2013 with the consultant ICF whose work has
been the basis for FPL’s environmental compliance cost projections for all of

FPL’s nuclear analyses from the need filing in 2007 through the present.

15
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ICF’s position was that nothing had occurred on either the legislative or
regulatory fronts since the 2012 environmental compliance cost projections
had been developed that would require a change in these cost projections. As
in FPL’s 2012 analyses, these projected environmental compliance costs are
lower than the projected costs used in FPL’s nuclear analyses from 2007
through 2011.

Are any of the fuel cost forecasts or environmental compliance cost
forecasts considered the “most likely” forecast?

FPL does not consider any fuel cost forecast or environmental cost forecast as
the “most likely” cost forecast. FPL’s scenario approach is designed to
provide a range of possible future fuel and environmental compliance costs.
Please discuss FPL’s 2013 load forecast and how it compares to FPL’s
2012 load forecast.

Exhibit SRS-4 presents the 2012 and 2013 Summer peak load forecasts. As
shown in Column (3) of this exhibit, the 2013 forecast of Summer peak load is

generally lower than the 2012 forecast.

In addition, Exhibit SRS-4 also provides a projection of the annual and
cumulative growth in Summer peak loads associated with the 2013 peak load
forecast. As shown in column (5) of this exhibit, FPL projects a cumulative
growth in Summer peak load of approximately 4,314 MW by 2022, and 4,992
MW by 2023, i.e., the years in which the two new nuclear units, Turkey Point

6 & 7, are projected to go in-service. Significant growth in peak loads is also

16
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forecast to continue after 2023 as shown by the projected cumulative growth
in Summer peak load value for 2025 of 6,364 MW.

Based on this projected growth in Summer peak load, what is FPL’s
projected need for new resources?

FPL’s projected need for new resources, assuming that the resource need is
met by new generating capacity, is presented in Exhibit SRS-5. This
projection assumes that FPL is irﬁplementing DSM through the year 2019 at a
level consistent with the FPSC’s 2011 DSM Plan order (Order No. PSC-11-
0346-PAA-EG) and also assumes an additional 100 MW per year of DSM are
implemented in the years 2020 through 2025. This exhibit shows that,
without the incremental capacity from Turkey Point 6 & 7, and with no new
generating resources added after the modernization of Port Everglades in 2016
except for the planned addition of 180 MW of new power purchase capacity
in 2021, FPL has a need for new resources starting in 2022 and this need
increases every year thereafter. The projected resource need in 2022 is 304
MW of new generating capacity and this projected resource need increases to
2,652 MW by 2025.

What other assumptions changed from the 2012 analyses to the 2013
analyses?

Exhibit SRS-6 presents the 2012 and 2013 projections for 10 other
assumptions that were utilized in the feasibility analyses of the Turkey Point
6 & 7 project.

Please discuss the first five assumptions.
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1 A. These five assumptions are:

2 1) the number of environmental compliance cost scenarios;

3 2) financial/economic assumptions;

4 3) the projected capital cost of competing CC capacity;

5 4)  the projected heat rate of competing CC capacity; and,

6 5) the projected cost of firm gas transportation.

7

8 In regard to the number of environmental compliance cost scenarios utilized
9 in FPL’s 2013 feasibility analyses, FPL is again using three scenarios in its
10 2013 resource planning work: Env I (representing low CO; compliance costs),
11 Env II (representing medium CO, compliance costs), and Env Il
12 (representing high CO> compliance costs).

13

14 FPL’s financial/economic assumptions used in the 2013 feasibility analyses
15 have changed from those used in the 2012 feasibility analyses due to the
16 outcome of the recent base rate case. The current financial/economic
17 assumptions include the following: return on equity (ROE) is 10.5%; the
18 allowed cost of debt is 4.79%,; the debt-to-equity ratio is 40.38%/59.62%.; and
19 the associated discount rate is 7.45%.
20
21 The remaining three assumptions involve the costs of the competing new CC
22 capacity used in the feasibility analyses. FPL’s current projected (generator
23 only) capital cost of CC capacity is $798/kw in 2018%. The current projected
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heat rate of this CC capacity is 6,334 BTU/kwh, and the projected firm gas

transportation cost is $1.98/mmBTU in 2018. The projected capital cost and
heat rate of the CC unit are lower than projected in 2012. These changes in
projected capital cost and heat rate of the CC unit are based on updated
estimates for cost and performance of new CC units. There has been no
change in the projected firm gas transportation cost.
Please discuss the remaining five assumptions.
These five assumptions are:

6) assumed in-service dates for Turkey Point 6 & 7;

7)  assumed operating lives of Turkey Point 6 & 7,

8) non-binding capital cost estimate for the new nuclear units;

9) previously spent capital costs that are excluded from the 2013

feasibility analyses; and,
10) the cumulative annual capital expenditure percentages for Turkey

Point 6 & 7.

The first of these five assumptions, the projected in-service dates, for planning
purposes, of Turkey Point 6 & 7 are unchanged from the 2022 and 2023 in-
service dates used in the 2012 feasibility analyses. FPL Witness Scroggs’
testimony addresses these dates which represent the earliest practical

deployment dates for the new nuclear units.
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The second of these assumptions is the assumed operating lives of the two
new nuclear units. For purposes of the 2013 feasibility analyses, FPL is again
assuming a 40-year operating life for each of the two units. Although this
assumption is consistent with the operating life assumption used in prior

feasibility analyses, FPL believes this is a conservative assumption.

Two of FPL’s four existing nuclear units, Turkey Point 3 & 4, have now been
operating for more than 40 years. Furthermore, all four of FPL’s nuclear units
have received a license extension from the Nuclear Regulatory Commission
(NRC) enabling each unit to operate for a total of 60 years. In addition, FPL’s
parent company, NextEra Energy (NEE), owns and operates two other nuclear
units, Point Beach 1 & 2, that have operated for more than 40 years. These
two nuclear units, plus a third nuclear unit owned and operated by NEE
(Duane Arnold), have also been granted a license extension from the NRC
enabling each unit to operate for a total of 60 years. Therefore, FPL believes
that its current 40-year operating life assumption for Turkey Point 6 & 7 is a

conservative choice.

The third of these assumptions is the non-binding cost estimate for
constructing Turkey Point 6 & 7. The range of costs used in the 2013
feasibility analyses is $3,659/kw to $5,320/kw in 2013$. This reflects an
updating of the projected cost range. FPL Witness Scroggs’ testimony also

discusses the updating of this assumption.
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The fourth of these assumptions is the previously spent capital costs that are
excluded in the 2013 feasibility analysis. In order to account for “sunk”
capital costs for the Turkey Point 6 & 7 project, FPL is excluding
approximately $192 million of sunk costs that have already been spent
through December 31, 2012. This represents an increase of approximately
$35 million compared to the approximately $157 million sunk cost value
utilized in FPL’s 2012 feasibility analyses. FPL Witness Powers discusses the

sunk cost value of the Turkey Point 6 & 7 project in her testimony.

The fifth assumption is the cumulative annual capital expenditure percentages
for the construction of Turkey Point 6 & 7. The annual expenditure
percentage values used in the 2013 feasibility analyses are largely unchanged
from the values used in the 2012 feasibility analyses.

It is clear that a number of changes in assumptions were made between
those used in the 2012 feasibility analyses and those used in the 2013
feasibility analyses. Were all of these assumption changes favorable to
the projected economics of the Turkey Point 6 & 7 project?

No. Assumption changes are made on a regular basis by FPL in order to
utilize the best and most current information available in its resource planning
analyses. Typically, updates to some assumptions are favorable, and changes
to other assumptions are unfavorable, for any specific resource option or

project.
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This was indeed the case for the Turkey Point 6 & 7 project in regard to the
changes in assumptions from those used in the 2012 feasibility analyses to
those used in the 2013 feasibility analyses. For the Turkey Point 6 & 7
project, some updated assumptions (such as the projected lower capital costs
and projected lower heat rates for new CC unit capacity) are unfavorable for

the project (although favorable overall for FPL’s customers).

All of FPL’s updated assumptions, whether favorable or unfavorable for the
Turkey Point 6 & 7 project, were included in FPL’s 2013 feasibility analyses

of the project.

IIL. The Turkey Point 6 & 7 Project

What resource plans were used to perform the 2013 feasibility analyses of
Turkey Point 6 & 7?

The two resource plans that were utilized in the 2013 feasibility analyses of
Turkey Point 6 & 7 are presented in Exhibit SRS-7. As shown in this exhibit,
the two resource plans are identical through 2021. The resource plans differ
starting in 2022, with the Resource Plan with Turkey Point 6 & 7 adding the
two 1,100 MW nuclear units, one in 2022 and one in 2023. The Resource
Plan without Turkey Point 6 & 7 adds two 1,269 MW CC units, one in 2022

and one in 2024. Both resource plans then add the same amount of CC filler
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unit capacity through the rest of the analysis periods although the timing of
the filler unit additions varies between the two resource plans.

What were the results of the 2013 feasibility analyses for Turkey Point
6&7?

The results of the 2013 feasibility analyses for Turkey Point 6 & 7 are
presented in Exhibit SRS-8. The calculated breakeven nuclear capital costs in
overnight construction costs in terms of $/kW in 2013$ are presented in
Column (6) of this exhibit. The results in Column (6), when compared to
FPL’s non-binding estimated range of capital costs in 2013$ of $3,659/kW to
$5,320/kW, show that the projected breakeven capital costs for Turkey Point
6 & 7 are above this range in 5 of 7 scenarios of fuel cost and environmental
compliance cost. In the remaining 2 scenarios, the projected breakeven
capital cost is within the non-binding estimated capital cost range. Thus
Turkey Point 6 & 7 is projected to be the economic choice in the majority (5

of 7) of the cases.

It is informative to note that both of the remaining 2 scenarios, in which the
projected breakeven costs for Turkey Point 6 & 7 are projected to be within
the non-binding cost estimate range, these scenarios are based on the Env I
forecast which represents an assumption of relatively low environmental
compliance costs continuing every year for the next 50 years. In addition, one

of these remaining scenarios is also based on the Low Fuel Cost forecast
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which represents an assumption of relatively low natural gas costs continuing

every year for the next 50 years.

Also, as evidenced by the CPVRR values for these 2 remaining scenarios,
compared to the CPVRR values for all other scenarios, FPL’s customers
would still benefit greatly if these assumed low costs for natural gas and/or
environmental compliance were to materialize. For example, using the
projected CPVRR costs for the Resource Plan with Turkey Point 6 & 7, the
projected CPVRR costs under the Medium Fuel Cost/Env II scenario are
$152,803 million, but are projected to be significantly lower, $125,585
million, under the Low Fuel Cost/Env I scenario. Therefore, although the
economics for the Turkey Point 6 & 7 project are diminished under a scenario
of lower fuel and environmental compliance costs (i.e., Low Fuel Cost/Env I),
FPL’s customers are still projected to benefit significantly under such a
scenario by more than $27,000 million CPVRR.
In addition to the results of these economic analyses, did FPL’s 2013
feasibility analyses identify any additional advantages for FPL’s
customers that are projected to be derived from the Turkey Point 6 & 7
project?
Yes. I will discuss three other advantages to FPL’s customers that are
projected to result from the Turkey Point 6 & 7 project:

1) system fuel savings;

2) system fuel diversity; and,

24



SACE 1st Response to Staff

023976

10

11

12

13

14

15

16

17

18

19

20

21

22

23

000680

3) system CO2 emission reductions.

These advantages for the Turkey Point 6 & 7 project will be discussed by
using the results from the 2013 feasibility analyses for the Medium Fuel Cost,

Env II scenario.

In regard to system fuel savings, the CPVRR values for the system fuel
savings for each scenario of fuel cost and environmental compliance cost is
accounted for in the respective total CPVRR savings number for that scenario.
As shown in Exhibit SRS-8, these CPVRR savings values are then translated
into breakeven costs. Consequently, the system fuel savings have already
been accounted for in the breakeven cost values. However, it is informative to
also look at the annual nominal fuel savings projections for Turkey Point

6&7.

In 2024, the first year in which both of the new nuclear units are in service for
a full year, Turkey Point 6 & 7 are projected to save FPL’s customers
approximately $804 million (nominal) in fuel costs for that year.

What are the projected fuel savings over the operating life of the Turkey
Point 6 & 7 units and how does those projections compare with FPL’s
current total system annual fuel cost?

The total fuel savings for FPL’s customers is projected to be approximately

$78 billion (nominal). FPL’s 2012 annual total system fuel cost was
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approximately $3.3 billion. Therefore, the projected fuel savings over the life
of the Turkey Point 6 & 7 project is equivalent to serving FPL’s more than 4.6
million customer accounts (representing approximately 8.9 million people) for
approximately 24 years at zero fuel costs for FPL’s customers calculated at
last year’s fuel costs.

Please discuss the projected fuel diversity and CO; emission reduction
benefits for Turkey Point 6 & 7.

Regarding system fuel diversity, in 2024 the relative percentages of the total
energy supplied by FPL that is projected to be generated by natural gas and
nuclear, without Turkey Point 6 & 7, are approximately 71% and 21%,
respectively. With Turkey Point 6 & 7, these projected percentages change to
approximately 58% for natural gas and 35% for nuclear. Thus FPL is
projected to be far less reliant on natural gas, and more reliant upon nuclear

energy, by approximately 14% each.

These percentage changes in system fuel use for a system the size of FPL’s
are significant. This can be demonstrated by looking at the projected amount
of energy that will be supplied by the two new nuclear units in 2024. That
value is projected to be approximately 17.7 million MWh. The current
forecasted average annual energy use per residential customer in 2024 is
15,043 kWh. Therefore, the projected output from Turkey Point 6 & 7 in
2024 will serve the equivalent of the total annual electrical usage of

approximately 1,176,000 residential customers in that year.
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The improvement in system fuel diversity from Turkey Point 6 & 7 can also
be demonstrated, for illustrative purposes, by looking at the amount of natural
gas or oil that would have been needed to produce this same number of
approximately 17.7 million MWh in 2024 if that energy had been produced by
a conventional steam generating unit with a heat rate of 10,000 BTU/kwh. In
such a case, Turkey Point 6 & 7 can be thought of as saving approximately
177,000,000 mmBTU of natural gas (if all of this energy had been produced
by natural gas), or approximately 27,600,000 barrels of oil (if all of this

energy had been produced by oil), in 2024.

In regard to reduction of system CO, emissions, Turkey Point 6 & 7 are
projected to result in a cumulative reduction over the expected life of the two
units of approximately 265 million tons of CO,. This will be a significant
reduction in CO, emissions, representing approximately 629%, of the total
CO, emissions from all FPL-owned generating units in 2012 (which was
approximately 42 million tons). Stated another way, this projected cumulative
CO, emission reduction from Turkey Point 6 & 7 is the equivalent of
operating FPL’s very large system of more than 24,000 MW of generation for
approximately 75 months, or approximately 6.3 years, with zero CO,
emissions.

In regard to the projected fuel cost savings and emission reductions

discussed above, does the fact that Turkey Point 6 & 7 will produce
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electricity using no fossil fuel and with zero air emissions also represent
important hedge benefits for FPL’s customers?

Yes. Nuclear power provides an important hedge for customers against the
potential for future natural gas prices to be higher than forecasted and the
potential for costly environmental (especially CO,) regulations. Because the
price of nuclear fuel is unrelated to fossil fuel prices, and because it produces
no SO, NOy, CO,, etc., emissions in producing electricity, it is a superb
hedge against higher fossil fuel costs and environmental compliance costs.
Does Turkey Point 6 & 7 provide other hedge benefits?

Yes. There are potential avoided cost benefits; i.e., hedge benefits, that will
be provided by Turkey Point 6 & 7 (and which have already been provided by
the completed EPU project) if a “nuclear neutral” Renewable Portfolio
Standard (RPS) or Clean Energy Standard (CES) mandate is imposed in the
future. In such a circumstance the 2,200 MW of Turkey Point’s nuclear
capacity will reduce the need for, and the cost of, a large amount of renewable
generation that would otherwise need to be built to meet the mandate. Such
cost savings would likely be significant. This mandate has the possibility to
occur in the future with or without the establishment of CO, compliance costs.
Will Turkey Point 6 & 7 also defer/avoid costs of new transmission
facilities that would otherwise be needed to import power into the
Southeastern Florida region?

Yes. The addition of 2,200 MW of capacity from Turkey Point 6 & 7 in

Miami-Dade County is projected to achieve significant transmission cost
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savings by avoiding the construction of transmission facilities that would
otherwise need to be built to import power from outside the Southeastern
Florida region (Miami-Dade and Broward Counties) into that region. These
savings are currently projected to be approximately $933 million CPVRR.
This savings value is accounted for in FPL’s 2013 feasibility analyses of the
Turkey Point 6 & 7 project.

What conclusions do you draw from the results of the 2013 feasibility
analyses of Turkey Point 6 & 7?

In regard to these economic feasibility analyses, the Turkey Point 6 & 7
project is clearly projected to be the economic choice in the majority (5 of 7)
of scenarios examined. In the remaining scenarios (which are based on
assumptions of either relatively low environmental compliance costs, or
relatively low environmental compliance and natural gas costs, each year for
the next 50 years), the projected breakeven capital costs are within the non-
binding estimated capital cost range for the new nuclear units. Therefore,
Turkey Point 6 & 7 is projected to be the economic choice in the majority of
cases; i.e., in 5 of 7 scenarios, and will be beneficial in terms of increased fuel
diversity, reduced emissions, and avoided regional transmission expenditures

in all scenarios.

Thus, the results of the 2013 feasibility analyses show that Turkey Point 6 & 7
continues to be projected as a solidly cost-effective capacity and energy

choice for FPL and its customers. In addition, the results of FPL’s 2013
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feasibility analyses show that FPL’s customers are projected to significantly
benefit from Turkey Point 6 & 7 in regard to system fuel savings, system fuel
diversity, system CO, emission reductions, and avoided regional transmission
expenditures once the Turkey Point 6 & 7 units go in-service. These
conclusions fully support the feasibility of continuing the Turkey Point 6 & 7

project.

IV. The EPU Project

What is the status of the EPU project, particularly in regard to the
project’s objective?

The EPU project is essentially complete. The objective of the EPU project, as
approved in its Need Determination, was to provide approximately 400 MW
of additional nuclear generation from FPL’s existing nuclear units. That
objective has not only been met, it is being surpassed with more than 500 MW
of additional nuclear generation being delivered. Therefore, no feasibility
analysis to examine “completion” of the EPU project is necessary or
appropriate. However, I will briefly discuss various benefits to FPL’s
customers that are currently being delivered, and which will continue to be
delivered for decades to come, from the recently completed EPU project.
What types of benefits to FPL’s customers are being delivered by the

EPU project?
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1 A. There are numerous types of benefits that the EPU project is delivering to
2 FPL’s customers. These benefits include:
3
4 1) More than 500 MW of increased nuclear capacity. (Although the
5 exact magnitude of increased nuclear capacity delivered by the
6 recently completed EPU project will not be known until the
7 testing at all of the nuclear units is completed, a nominal value of
8 512 MW of increased capacity from the EPU project is assumed
9 for discussion purposes in the remainder of my testimony.) This
10 value of 512 MW is 113 MW, or approximately 28%, more
11 incremental capacity than the 399 MW of increased capacity that
12 was assumed in early projections for the EPU project.
13 2) These 512 MW are increases in firm capacity which helps meet
14 FPL’s needs for future resources, thus avoiding and/or deferring
15 future capacity additions.
16 3) The 512 MW of increased capacity is baseload capacity that
17 operates at very high (approximately 90% or higher) annual
18 capacity factors, thus delivering very large amounts of energy
19 each year.
20 4) This baseload energy is very low cost energy due to the very low
21 fuel costs of nuclear fuel. This not only results in significantly
22 lowering total system fuel costs for FPL’s customers, it also
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serves as a valuable hedge against future increases in fossil fuel
costs that would increase FPL’s electric rates.

This baseload energy is also produced with zero emissions. This
not only results in significantly lowering FPL’s total system
emissions, it also serves as a valuable hedge against future
increases in environmental compliance costs that would increase
FPL’s electric rates.

The additional energy produced from the incremental 512 MW of
nuclear capacity significantly increases fuel diversity for the FPL
system by increasing the use of nuclear fuel and decreasing the
use of fossil fuels, particularly natural gas.

The portion of the increased 512 MW of additional generating
capacity that is located at the Turkey Point site (i.e., from the
increased capacity added at existing nuclear units Turkey Point
3 & 4) helps maintain a balance between growing electrical load
in the Southeastern Florida region (Miami-Dade and Broward
Counties) and generation located in that region.

As previously discussed in regard to the Turkey Point 6 & 7
project, the increased nuclear capacity that has been delivered by
the completed EPU project also serves as a valuable hedge
against higher costs for FPL’s customers that would occur with a

potential RPS or CES mandate.
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Would you please provide a current estimate of approximate annual fuel
cost savings in the first full year of operation of the uprated units?

Yes. In the 2012 feasibility analyses for the EPU project, the projected fuel
cost savings for the first full year of operation (i.e., the year 2014) was $114
million (nominal) based on a Medium Fuel Cost forecast. A current estimate
of this first full year fuel cost savings can be derived by making two
adjustments to the $114 million savings value: one for changes in forecasted
fuel prices for the year 2014 and one for changes in incremental capacity

(from 490 MW to 512 MW) delivered by the EPU project.

After making these two adjustments (reflecting lower forecasted fuel prices
and greater EPU output), the updated estimate is approximately $102 million
(nominal) in fuel savings for the year 2014. The end result is a slightly lower,
but still significant, projected fuel savings for FPL’s customers in 2014. This
annual fuel savings value for 2014 is projected to increase every year

thereafter as forecasted fossil fuel prices increase.

The current estimate of $102 million (nominal) in fuel savings in the year
2014 is presented in Exhibit SRS-9.

Please provide current estimates for other benefits the EPU project is
already providing, and will continue to provide, to FPL’s customers.
Current estimates for some of the other benefits to FPL’s customers delivered

by the EPU project are also presented in Exhibit SRS-9. These current
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estimates are derived by using similar adjustments for incremental capacity,

etc., to the results from the 2012 feasibility analyses. The current estimates

are summarized below:

$3.4 billion (nominal) in total fuel savings over the life of the uprated
nuclear units. (FPL’s 2012 total fuel cost was approximately $3.3
billion. Therefore, the projected fuel savings from the EPU project
over the lives of the uprated nuclear units equates to more than one full
year of zero fuel costs for FPL’s customers compared to FPL’s 2012
total system fuel costs.);

The increased nuclear capacity delivered by the EPU project is
projected to reduce FPL’s reliance on natural gas by approximately 3%
in 2014;

The amount of energy that will be produced by the incremental nuclear
capacity in the first full year of operation of the uprated nuclear units
(2014) is equivalent to the annual electricity usage of approximately
326,000 residential customers in 2014. This represents a projected
increase in projected benefits from the EPU project compared to the
2012 feasibility analyses results due to the increase in incremental
capacity from 490 MW to 512 MW; and,

Over the lives of the uprated nuclear units, the incremental nuclear
capacity is projected to save the equivalent of 42,844,000 mmBTU of

natural gas or 6,687,000 barrels of oil; and to reduce more than 33
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million tons of CO, emissions. (In regard to the projected cumulative
CO; emission reduction value, this is the equivalent of operating
FPL’s very large system of more than 24,000 MW of generation for

approximately 10 months with zero CO, emissions).

These savings values for fossil fuel and CO, emissions represent
projected increases in projected benefits from the EPU project
compared to the 2012 feasibility analyses results due to the increase in
incremental capacity from 490 MW to 512 MW. In addition, these
projected increased benefits regarding reductions in fossil fuel use, and
in CO; emissions, also represent increased hedge benefits for FPL’s
customers against future increases in fossil fuel costs and increasing

environmental compliance costs.

In summary, the current estimates of benefits from the completed EPU project
presented in Exhibit SRS-9 show that the incremental nuclear capacity
delivered by the EPU project is already providing, and will continue to
provide for decades, significant benefits for FPL’s customers which, in some
cases, are even greater than the benefits projected in FPL’s 2012 feasibility
analyses.

Does this conclude your testimony?

Yes.
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
REBUTTAL TESTIMONY OF DR. STEVEN R. SIM
DOCKET NO. 130009 - EX

July 5, 2013

Please state your name and business address.

My name is Steven R. Sim and my business address is Florida Power & Light

Company, 9250 West Flagler Street, Miami, Florida 33174.

Have you previously submitted direct testimony in this proceeding?

Yes.

Are you sponsoring any rebuttal exhibits in this case?

Yes. I am sponsoring the following exhibit that is attached to my rebuttal

testimony:

Exhibit SRS —~ 10: An Example of How Present Value Results From Projects
With Different In-Service Dates Are Not Transferable

What is the purpose of your rebuttal testimony?

The purpose of my rebuttal testimony is to explain why a number of

statements made by Office of Public Counsel (OPC) Witness Dr. Jacobs

regarding the recently completed Extended Power Uprate (EPU) project are

incorrect, and why a recommendation he makes is based on a fundamentally

flawed attempt at analysis. Therefore, Dr. Jacobs’ testimony is not reliable
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and should not be given serious consideration by the Florida Public Service
Commission (FPSC).

How is your rebuttal testimony organized?

My rebuttal testimony is organized into three sections. Section I takes a look
back at the completed EPU project and briefly discusses how it was proposed
and approved, the results of the feasibility analyses of the project from 2007
on, and the fac£ that Dr. Jacobs has not disputed the consistent results of those
analyses which project that FPL’s customers will benefit from completing the
overall EPU project. Section II takes a critical look at Dr. Jacobs’
recommendation to impose a penalty on FPL. Section III then addresses a
number of problematic statements made by Dr. Jacobs in his testimony that
are not discussed in the prior two sections.

Please summarize your rebuttal testimony.

The EPU project has now been completed and the additional 522 MW of
nuclear capacity it has delivered is already benefiting FPL’s customers. This
additional nuclear capacity will continue to benefit FPL’s customers for
decades to come. In regard to the amount of additional nuclear capacity, the
EPU project impressively overachieved by delivering approximately 120
MW, or approximately 30%, more capacity than was projected early in the

project.

The EPU project was proposed to the FPSC as a single integrated project

consisting of four nuclear units and two sites. The FPSC approved the project
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on that basis. From the EPU need filing in 2007 through 2012, the last year
before completion of the project, FPL’s annual feasibility analyses have
evaluated the EPU project as a single integrated project. The FPSC has relied
upon these analyses of the EPU as a single integrated project in making their

annual decisions regarding the feasibility of completing the project.

Each of these annual feasibility analyses of the EPU project showed that its
completion was projected to be cost-effective in either 6 of 7, or in 7 of 7,
scenarios of fuel cost forecasts and environmental compliance cost forecasts.
Over this time period, the OPC, through Dr. Jacobs’ testimonies, has not
disputed the findings from any of the annual feasibility analyses, all of which
indicated that the overall EPU project, as proposed by FPL and approved by
the FPSC, was projected to be cost-effective for FPL’s customers. Even now,
in his 2013 testimony, Dr. Jacobs takes no issue regarding the cost-

effectiveness of what the completed, integrated EPU project has delivered.

But now in 2013, in hindsight after the EPU project has been completed,
OPC’s witness Dr. Jacobs recommends that the FPSC impose a $200 million
penalty on FPL. He bases such a penalty on his belief that a subset of the
completed EPU, the portion of the EPU at the Turkey Point site, is “clearly
uneconomic”. By making such an absolute statement, Dr. Jacobs is indirectly
claiming that there are no possible future fuel costs, environmental

compliance costs, operating lives of the nuclear units, regulations, legislation,
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etc. by which the Turkey Point subset of the EPU project could possibly prove
to be cost-effective. Dr. Jacobs’ belief in his ability to predict future costs and
circumstances with absolute accuracy decades into the future is, of course,
nonsensical. Dr. Jacobs made a similar absolute statement of “uneconomic”

last year in this testimony.

In his 2013 testimony, Dr. Jacobs attempts a new ‘analysis’ by which he
hopes to justify his claim that this subset of the EPU can never be cost-
effective. However, the key assumption in his attempt this year is that
projected benefits from a different nuclear project (Turkey Point 6 & 7), that
are presented in terms of breakeven costs for that specific project, are
automatically applicable and transferable as breakeven costs for his selected
subset of the recently completed EPU project. This is a fundamentally flawed
assumption. The new nuclear project, and Dr. Jacobs’ selected subset of the
EPU project, share the title “nuclear”, but that is about all they share. They
have in-service dates that are 10 years apart, are of different capacity sizes,
etc. In short, these are unrelated and separate projects. Consequently, results
from the analysis of one project will not be applicable or automatically

transferable to the other project.

This critical look at Dr. Jacobs’ implied gift of prophecy regarding future fuel
costs, environmental costs, legislation, etc., coupled with his fundamentally

flawed assumption of ‘one cost value fits all’ in regard to nuclear projects that
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he attempted to build his analysis around, result in completely discrediting his
claim that the Turkey Point subset of the EPU project cannot, under any future
circumstahces, be cost-effective. Consequently, Dr. Jacobs’ rationale for

recommending a penalty for FPL has collapsed.

Dr. Jacobs’ testimony also includes a number of statements that are incorrect
and/or misleading. One of these is his attempt to portray FPL’s exclusion of
sunk costs in the feasibility analyses as something FPL concocted for the
nuclear analyses. The reality is that excluding sunk costs is standard practice
in economic analyses. The FPSC recognized this in providing direction that
the costs to be used in the feasibility analyses are the costs to complete the
project; i.e., costs that are separate from sunk costs. Furthermore, a co-
panelist of Dr. Jacobs in a recent Georgia Power nuclear docket, and an author
whose article on sunk costs Dr. Jacobs uses as a reference source in his 2013
testimony, both agree with FPL and the FPSC that sunk costs are properly

excluded in economic analyses.

Dr. Jacobs’ testimonies in 2012 and again in 2013 also tend to blur the
distinctions between, and the meanings of, the commonly used terms
‘overnight costs’ and ‘installed costs’. This has led to some confusing and/or

misleading statements in his testimonies.
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Dr. Jacobs also discusses the fact that at the time of the 2012 NCRC hearing,
FPL had a more recent projection of EPU costs. He states that if this
projection, that was not used in FPL’s 2012 feasibility analyses, had been
discussed at the 2012 hearing, then the FPSC “may have” reached a different
decision in 2012. His selected projection showed that a large amount of
expenditures had been made by the time of the 2012 hearing. However, what
Dr. Jacobs fails to recognize is that FPL’s 2012 feasibility analyses were
based on a projection of expenditures from January 1, 2012 through December
31, 2012 as costs to complete the EPU project. If the 2012 feasibility analyses
had been updated at the time of the 2012 hearing to recognize the
expenditures that had already been spent in 2012 up to that point, then these
expenditures would fall into the category of sunk costs and would have
properly been excluded from the analyses. Consequently, the completion of
EPU would have been projected to be even more cost-effective for FPL’s
customers in any updated analysis than it was in the “original” 2012 feasibility

analyses.

Based on this summary of the many problems throughout Dr. Jacobs’
testimony, I conclude that Dr. Jacobs’ recommendation that a significant
financial penalty be imposed upon FPL, and numerous other statements

presented in his testimony, should be rejected by the FPSC in this docket.
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Section I: A Look Back at the Completed EPU Project

From a resource planner’s perspective, how do you view the completed
EPU project?

The EPU project is delivering approximately 522 MW of additional nuclear
capacity that is currently benefiting FPL’s customers and which will continue
to benefit FPL’s customers for at least several more decades. These
incremental 522 MW for FPL’s customers include approximately 120 MW, or
approximately 30%, more capacity than what was projected in the early years
of the project. (Note that the 522 MW value is also 10 MW more than was
projected in FPL’s May 2013 direct testimony. These additional 10 MW all

come from the Turkey Point site.)

This incremental capacity of 522 MW already being delivered by the project

has the following characteristics:

firm capacity;

baseload capacity with capacity factors of 90% or higher;

- produces energy with zero emissions of sulfur dioxide (SO;), nitrogen
oxides (NOx), and carbon dioxide (CO,);

- produces energy using no fossil fuel, thus significantly contributing to
fuel diversity for the FPL system;

- produces energy at very low costs due to the very low costs of nuclear

fuel;
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- the portion of the 522 MW of incremental capacity that is located at
the Turkey Point site helps maintain a balance between growing
electrical load in the Southeastern Florida region (Miami-Dade and
Broward Counties) and generation located in that region; and,

- provides a valuable hedge against future increases in fossil fuel costs

and increasing environmental compliance costs.

This combination of characteristics can only be provided by additional nuclear
capacity and these characteristics are valuable to FPL’s customers who are
already benefiting from the project.

Was the EPU project proposed to the FPSC in the 2007 Need filing as a
single integrated project encompassing four nuclear units and two sites?
Yes.

Did the FPSC approve the project as a single integrated project?

Yes.

In all of the feasibility analyses of the EPU project that were presented to
the FPSC since the 2007 Need filing, was the project always evaluated as
a single integrated project?

Yes.

Did the FPSC utilize these annual feasibility analyses of a single
integrated EPU project as the basis for their annual decisions regarding
EPU?

Yes.
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What were the results in all of these feasibility analyses presented to the
FPSC annually since 2007 for the EPU project?
Completing the integrated EPU project was projected to be cost-effective for
FPL’s customers in each annual feasibility analysis in either 6 of 7, or in 7 of
7, scenarios of fuel cost forecasts and environmental compliance cost
forecasts. (In those annual analyses in which completion of EPU was
projected to be not cost-effective in a single scenario, that scenario always
assumed low fuel costs and low environmental compliance costs would occur
every year for several decades.)
In his testimony, does Dr. Jacobs dispute the results of any of the annual
EPU feasibility analyses since 2007 that consistently projected that
completing the full integrated EPU project was cost-effective?

No.

Section II: A Critical Look at Dr. Jacobs’ Recommendation

Dr. Jacobs recommends that FPL be penalized by not being able to
recover $200 million in EPU project expenditures. What do you
understand the basis is for his recommendation?

The economic basis for his recommendation of a penalty is Dr. Jacobs’
contention that the Turkey Point subset of the EPU project cannot be cost-

¢

effective. His testimony states this in the following passage: “...the extremely

expensive cost of the Turkey Point EPU capacity will be uneconomic to
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ratepayers. Therefore, I recommend that the Commission act to disallow
some of these excessive and unreasonable costs.” (page 13, lines 1-3, from his
direct testimony). However, I note that in his testimony, Dr. Jacobs does not
explain which specific costs are ‘excessive’ or ‘unreasonable’, nor does he
claim that any specific costs were imprudently incurred.

How would you summarize the issue posed by Dr. Jacobs’ testimony?
Dr. Jacobs is looking back at a project that: (i) has already been completed;
(i1) is delivering approximately 30% more capacity than was originally
estimated; (iii) is already benefiting FPL’s customers; and (iv) whose overall
project cost-effectiveness he has not challenged, but he nonetheless wants
FPL penalized $200 million because he believes a subset of the project may
not be cost-effective.
What does Dr. Jacobs’ testimony state regarding the economics of the
Turkey Point subset of the overall EPU project?
In addition to the statement provided above, Dr. Jacobs’ perception of the
economics of this subset of the overall EPU project is perhaps best summed
up by the following two statements:

- “The Turkey Point EPU...is clearly uneconomic for FPL’s customers.”

(page 18, line 11); and,
- “...on a stand-alone basis the Turkey Point EPU project is clearly

uneconomic and harmful to FPL customers.” (page 27, lines 7 and 8)

10
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Based on these statements, Dr. Jacobs is essentially claiming that he knows
with certainty that this subset of the overall EPU project cannot, under any
possible future circumstances, be cost-effective. He makes this claim even
though it is obvious that the actual benefits realized by the EPU will not be
known for decades.

What is your reaction to such a claim?

Frankly, I am amazed that anyone who has been involved, even on the
periphery, of the electric utility industry as long as Dr. Jacobs’ résumé
indicates he has been involved, would be willing to indicate, even indirectly,
that he/she knows with absolute certainty what future fuel costs,
environmental costs, operating lives of nuclear units, regulation, legislation,
etc. will be over the next several decades. Yet one would have to be making
just that claim if one is stating (repeatedly) that a subset of a project is
“clearly uneconomic” when the future outcomes of all of the items listed
above will determine the actual benefits that the EPU project will provide to

FPL’s customers.

Even a quick review of the fuel cost and environmental compliance cost
forecasts used in the annual feasibility analyses presented to the FPSC from
2007 to the present would show changes, with some of the changes being
significant changes, in these forecasts from year-to-year. In addition, the
FPSC expects forecasts of these costs to continually change and thus

instructed the utilities to update these forecasts each year in their feasibility

11
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analyses. Furthermore, FPL’s annual feasibility analyses recognize that there
is great uncertainty in these future costs and addresses that uncertainty by
using multiple scenarios of fuel cost forecasts and environmental compliance
costs forecasts in its feasibility analyses. Thus uncertainty regarding future
fuel costs, future environmental compliance costs, etc. is recognized by the

FPSC and FPL.

However, Dr. Jacobs must believe that he knows what these future costs will
be with such certainty that it is clear to him (and likely only to him) exactly
what the benefits of a subset of the overall EPU project will be over these
decades. Such a belief is obviously nonsensical.

Despite Dr. Jacobs’ belief that he can predict the future with certainty,
has FPL examined what certain changes in some of these key forecasts or
assumptions would mean in regard to additional benefits for the EPU
project?

Yes. Dr. Jacobs made similar absolute ‘can’t be economic’ claims in his
testimony last year (thus clearly indicating this year that he has an ongoing
belief in his psychic abilities — despite the fact that the 2012 fuel cost forecast
that was the basis for the 2012 projection of EPU fuel cost benefits has
changed in 2013). FPL pointed out last year in rebuttal testimony that no one
can possibly predict future fuel costs, environmental compliance costs,

operating licenses of nuclear units, regulation, legislation, etc. over the next

12
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1 several decades accurately enough to make such definitive statements as Dr.
2 Jacobs is making.

3

4 In order to demonstrate how much the projected benefits for the EPU project
5 could change, my 2012 rebuttal testimony made the following points
6 regarding how the projected benefits for EPU could quickly and dramatically
7 change:

8

9 changing the 2012 fuel cost forecast to the fuel cost forecast used in
10 feasibility analyses just two years earlier increased the EPU’s
11 projected fuel savings by $430 million CPVRR;

12 changing the 2012 environmental compliance cost forecast to a
13 forecast used in feasibility analyses just one year earlier increased the
14 EPU’s projected environmental compliance cost savings by $250
15 million CPVRR;

16 if the operating licenses for the four nuclear units were extended for 20
17 more Yyears, the increase in just the projected fuel cost and
18 environmental compliance cost savings alone for EPU, compared to
19 that presented in the 2012 feasibility analyses, would be $1,200
20 million CPVRR; and,
21 if a Clean Energy Standard is imposed which has a ‘nuclear neutral’
22 provision, the net savings in renewable energy costs that would

13
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otherwise be incurred without the incremental EPU capacity were

projected to be $192 million CPVRR.

Therefore, what is truly clear is that not only do forecasts of fuel costs,
environmental costs, etc. continually change, but that these changes can have
significant impacts on the projected benefits of the EPU project. And, because
the most recent forecasted values for fuel costs and environmental compliance
costs are at the low end of costs forecasted since the NCRC dockets began, I
believe that any significant changes in these costs which occur in the future
are likely to be in the direction of higher costs; i.e., towards higher benefits for
EPU.

Did Dr. Jacobs perform any rigorous feasibility analysis of his own to
demonstrate his claim that the Turkey Point subset of the EPU project
could never be economic and present the results of that analysis in his
testimony?

No.

What did he attempt to do to support his claim?

I believe the following four statements provide a good summary of what Dr.
Jacobs is attempting to use as a justification for his claim that the Turkey
Point subset of the completed EPU can never be economic under any future
circumstance:

- “This is what he calls the nuclear ‘breakeven cost’.” (page 15, line 5)

14
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- “If, as Dr. Sim contends, his breakeven calculation quantifies the
maximum installed cost of new nuclear capacity that is cost-effective,
then it follows that Turkey Point uprate capacity must cost less than
the breakeven value to be cost-effective.” (page 13, lines 22 and 23,
and page 14, lines 1 and 2)

- “The cost of the EPU capacity, which was completed in early 2013, is
expressed in current 2013 dollars. Dr. Sim’s “breakeven costs” are
also expressed in 2013 dollars, so the numbers are “apples to apples.”
(page 16, lines 19-21)

-  “The St. Lucie EPU project, at $3,800/kW is well below all the
breakeven cost scenarios and thus, using Dr. Sim’s logic, is

economic.” (page 17, lines 9-11)

From these statements, it is clear that what Dr. Jacobs is attempting to do is to
take the benefits calculation results from one project, let’s call it Project A
(i.e., Turkey Point 6 & 7), and apply those results to Project B (the Turkey
Point subset of EPU).

Does this approach make sense?

No. Let’s examine the first of his statements quoted above: “This is what he
calls the nuclear ’breakeven cost’.” (The “he” in this statement is me.) Dr.
Jacobs is referring to a projected breakeven cost calculated specifically for the

Turkey Point 6 & 7 project. That breakeven cost is consistently labeled and

referred to in my direct testimony as a value calculated for the Turkey Point

15



SACE 1st Response to Staff

024002

10

11

12

13

14

15

16

17

18

19

20

21

22

000706

6 & 7 project. It is never portrayed as a universally applicable value for all

nuclear projects.

However, Dr. Jacobs appears to assume that because both projects have the
word “nuclear” in their title, then the numeric results of a calculation for one
nuclear project are automatically applicable and transferable to any other
nuclear project. He uses the highest projected breakeven cost value
($6,640/kw) in 2013$ for Project A (Turkey Point 6 & 7) and claims that if the
cost for Project B (a subset of the already completed EPU) exceeds that value,
then Project B cannot be economic. (Contrary to Dr. Jacobs’ characterization

g

of this approach as “...using Dr. Sim’s logic...”, this illogical approach is
entirely Dr. Jacobs’ creation. And as far as the ‘logic’ part of his description

goes, the best description of his approach is ‘tortured’ logic.)

His lack of understanding of how resource planning analyses should actually
be performed to provide meaningful results is perhaps understandable. In his
testimony, Dr. Jacobs describes his activities since 1986 on page 3, lines 3-5,

€«

as participating in “...rate case and litigation support activities related to
power plant construction, operation and decommissioning.” Noticeably
absent from his description of his work experience is anything remotely

associated with electric utility resource planning. If he really does not have a

significant amount of resource planning knowledge and experience, then it is

16
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understandable why his attempt at applying this ‘analysis’ approach is so

misguided.

Economic analyses of different projects or resource options simply don’t have
automatically applicable or transferable results in the manner Dr. Jacobs
believes they do. In previous NCRC dockets, FPL has explained that a
comparison of resource options on a $/kwh basis, or on a $/kw basis (as Dr.
Jacobs attempts to do), is meaningless in regard to making a final decision
about resource options unless the resource options in question are identical, or

nearly identical, in each of a number of characteristics.

The two resource options in question, Turkey Point 6 & 7 and a subset of
EPU, are not even close to being identical in regard to several of these key
characteristics including in-service dates and capacity (MW). Differences in
these key characteristics mean that the impacts the two resource options will
have on the FPL system will be significantly different. Therefore, the
economics of these two resource options cannot be meaningfully evaluated
based on a $/kw comparison and the results from an economic analysis of one
resource option are not applicable or automatically transferable to the other

resource option.

For example, consider the fact that the in-service date of Project A is a decade

later than the already in-service Project B. This means that Project B’s

17
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impacts for the first 10 years will be on an FPL system (i.e., the fleet of
generating units, power purchases, DSM, etc.) that is markedly different than
the FPL system that Project A will impact when it begins service 10 years
later. In addition, the 10-year difference in in-service dates means that the
discounting of benefits will have different impacts on determining breakeven

costs for Project A and Project B.

Consequently, his misguided assumption that the $6,640/kw breakeven cost in
2013% for Turkey Point 6 & 7 with an in-service date of 2022/2023 is
applicable and automatically transferable to EPU which is already in-service
is fundamentally flawed.

Would you please provide a simple example showing that the numeric
results from economic analyses of two resource options or projects that
are dissimilar in even one of the key characteristics are not automatically
transferable?

Yes. The simple example is provided in Exhibit SRS — 10. In order to keep
the example as simple as possible, the example looks at only one hypothetical
project with two different in-service years: 2013 and 2022. For simplicity’s
sake, we will also assume that the project cost and project benefits all occur in
a single year (the in-service year). We further assume that the cost of the
project will be incurred in one day so that there is no difference between

overnight costs and installed costs. We use the same discount rate of 7.45%

18
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that was used in FPL’s 2013 feasibility analyses. Two different scenarios are

examined.

In both scenarios, we start by looking at the project with a 2013 in-service
date. If we assume that the total benefits of the project are, for example,
$1,000,000 in nominal dollars (which are also $1,000,000 in net present value
2013$ because the benefits occur in 2013), then the breakeven cost for the
2013 project is $1,000,000 both in terms of nominal and NPV dollars. This is

shown in Column (3) in the exhibit in both the upper and lower halves of the

page.

Now let’s move the same project out in time so that it has a 2022 in-service
date. In Scenario 1, presented in the top half of the exhibit, we assume that
the nominal savings remain at $1,000,000 in the year 2022 as shown in
Column (5). Therefore, the nominal breakeven cost will remain at
$1,000,000. However, after discounting this nominal value back to 2013, the
2013$ present value breakeven cost becomes $523,772 as shown in Column
(6), not the $1,000,000 value of the 2013 in-service project. Clearly the
present value 2013$ breakeven costs of the two projects are neither identical

nor transferable.

In Scenario 2, presented on the bottom half of the exhibit, we assume that the

avoided costs (i.e., the benefits) escalate over the 10 year period from 2013 to

19
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2022 by an escalation rate of 2.5% per year. Now the nominal benefits
increase from $1,000,000 to $1,248,863 as shown in Column (8). Similarly,
the present value 2013$ benefits increase to $654,119 as shown in Column
(9). In this scenario the 2013$ benefits value again represents the 2013$
breakeven cost. However, this 2013$ present value breakeven cost of
$654,119 is still not the same as the $1,000,000 breakeven cost value in 2013$
for the 2013 in-service project. Therefore, again in this scenario the

breakeven costs are neither identical nor transferable.

This simple example demonstrates that Dr. Jacobs’ attempt at selecting a
breakeven cost value for one project, then using it as a standard by which to
judge the economics of another project that is dissimilar in regard to even one
key characteristic (in-service date), is fundamentally flawed (even if the two

resource options have the word “nuclear” in their titles).

Section III: Other Problematic Statements

Were there problems in other statements or claims made in Dr. Jacobs’
testimony that have not yet been addressed?

Yes. Dr. Jacobs’ testimony contains a number of problematic statements that
address three topics: (i) the exclusion of sunk costs in economic analyses, (ii)

the difference between installed and overnight costs, and (iii) whether the

20
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FPSC would have made a different decision last year if a different EPU cost
projection had been discussed at the hearing.

What statements do you wish to discuss from Dr. Jacobs’ testimony
regarding the exclusion of sunk costs in economic analyses?

These statements include:

- “I challenged FPL'’s methodology for gauging the economic feasibility of

its uprates, which involved excluding past expenditures from the
study.” (emphasis added) (page 8, lines 4-6);
- “...considering the future construction and related costs alone (in other

words, consistent with FPL’s preferred feasibility methodology)...”

(emphasis added) (page 11, line 23 to page 12, line 2); and,

- “..based even on Dr. Sim’s flawed insistence on ignoring sunk

costs. ”(emphasis added) (page 26, lines 22 and 23).

Dr. Jacobs is clearly trying to portray the exclusion of sunk costs in economic
analyses as something that FPL or I dreamed up for use in the EPU analyses.
Nothing could be further from the truth.

Please elaborate.

The practice of excluding costs that have already been spent (i.e., sunk costs)
in economic analyses is standard practice because such costs are obviously
immaterial in regard to a decision regarding whether to proceed with a project.
Three points should help demonstrate the fact that excluding sunk costs is

standard practice and not an FPL contrivance.
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First is the fact that the FPSC provided early direction in regard to how to
account for costs in feasibility analyses of nuclear projects. Their direction
was that the costs to include in the analyses are the costs to complete the
project. The costs to complete are clearly separate from costs that have
already been spent. Thus the FPSC has recognized that the costs to complete
the project, not costs already spent, are the appropriate costs to include in
feasibility analyses and they directed the utilities to act accordingly in their

analyses.

Second is the fact that in a recent (2009) nuclear docket in Georgia, a panel
consisting of Dr. Jacobs and Mr. Hayet was asked a question regarding the
fact that Georgia Power excludes sunk costs in their economic analyses. Mr.

Hayet provided the panel’s response:

“The point there is just to point out that the economic analysis as you go
Jforward with the project, the question that you have to answer is what are
the future costs that will be incurred and what do those costs — how do
those costs compare to your next best alternative. So, the notion of the
costs that have already been spent as being sunk is something that you do
ignore and we’re just simply pointing that out, that’s the company’s

practice, we agree with it and that’s fairly industry standard.” (page 202,
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lines 23-25 and page 203, lines 1-7; Georgia Public Service Commission

Docket No. 29849)

Third is the article on sunk costs by Mr. Charles Conway that Dr. Jacobs
included as Exhibit WRJ - 7 to his direct testimony. On page 1 of S, third

paragraph of this exhibit/article, Mr. Conway states:

“Sunk costs are money that you've already spent on one of the options,
before making the decision. Regardless of which option you choose, the
money has already been spent. That money is, for all intents and
purposes, gone. If you choose option A, the money is spent. If you choose
option B, the money is spent. If you choose to do nothing, the money has
still been spent. The result is that sunk costs should not be considered in
your decisions. Sunk costs do not alter the future costs and revenues of

your options, so they should not be included in the analysis.”

Thus other parties, including the FPSC, a co-panelist of Dr. Jacobs in another
nuclear docket, and an author selected by Dr. Jacobs to serve as a reference
source for his testimony this year, all agree with FPL that excluding sunk
costs from economic analyses is the correct approach, even if Dr. Jacobs does
not.

Are there also problematic statements in Dr. Jacobs’ testimony regarding

certain terminology such as overnight costs and installed costs?
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Yes. I believe there were problems relating to these terms in his 2012
testimony. FPL pointed these problems out in its 2012 rebuttal testimony.
Unfortunately, Dr. Jacobs attempts to defend his 2012 choice of types of costs
to use for a comparison in his 2013 testimony and this may have created
confusion for readers of his 2013 testimony.

An attempt to clear up this confusion regarding terminology would be
helpful. Please start with providing simple definitions, and then discuss
what the 2012 testimonies presented.

Both of these terms refer to the cost of construction, but the terms refer to
different types of costs. In simple terms, “overnight cost” (or “overnight
construction cost”) refers to the cost if one could literally build a project
overnight. Therefore, no escalation of costs that typically occurs during the
years of construction is accounted for. Overnight costs are typically presented
in terms of $/kw in the current year’s dollars. Because this cost is presented in
current year dollars, the cost value represents both a nominal and a present

value cost.

On the other hand, “installed costs” typically refers to the total cost of the
constructed project and does account for escalation of costs during the years
of construction. Installed costs can be presented in terms of total dollars or
$/kw and can be presented in terms of nominal dollars or present value
dollars. However, the nominal and present value dollars values for installed

costs will typically be different numeric values.
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In his 2012 testimony, Dr. Jacobs attempted to make a comparison between a
$5,190/kw overnight cost value in 2012$ for Turkey Point 6 & 7 and a
$7,520/kw installed cost value he calculated for the Turkey Point subset of the
EPU project. He assumed this cost was also in 2012$. Presumably because
both values were presented in terms of 2012$, he assumed his comparison of
an overnight cost to an installed cost represented a meaningful, apples-to-

apples comparison.

In FPL’s 2012 rebuttal testimonies, I first reminded Dr. Jacobs that his attempt
to compare these two resource options, which have significantly different
characteristics, on a $/kw basis could not provide meaningful results in regard
to making resource decisions. (This issue had been extensively discussed in
my rebuttal testimonies in the 2009 and 2010 NCRC dockets.) Then, both
FPL witness Jones and I pointed out in our rebuttal testimonies that Dr.
Jacobs’ comparison was also not meaningful because he was attempting to
compare two different types of costs. The $5,190/kw value for Turkey Point
6 & 7 was a projected overnight cost that did not include cost escalation that
will occur during the years of project construction. The $7,520/kw value was
a projected installed cost value for the Turkey Point subset of the EPU project
that did include the cost escalation that had already been incurred throughout

the construction process.
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We pointed out that a more meaningful comparison (but still an inadequate
comparison for making resource decisions) would be to compare installed
costs for both projects. An installed cost for Turkey Point 6 & 7 of
approximately $8,500/kw was presented. We recognized that both the
$8,500/kw value and the $7,520/kw value are in nominal dollars, but that the
in-service years are approximately 10 years apart. However, we believed
then, and believe now, that it is more meaningful to at least attempt to
compare projects using the same type of costs, even though the in-service
years differ, than it is to try to compare projects using two completely
different types of costs such as Dr. Jacobs attempted to do in 2012 with his
discussion of overnight costs and installed costs. (However, as previously
discussed, Dr. Jacobs in his 2013 testimony unfortunately chose to not only
continue to attempt to compare two different types of costs, he decided to now

use a third type of cost: “breakeven” costs.)

In his 2013 testimony, Dr. Jacobs attempted to explain/defend his attempt to
compare two different types of costs in his 2012 testimony. In doing so, he
made a couple of incorrect and/or misleading statements.
Please discuss what Dr. Jacobs says in his 2013 testimony regarding this.
Dr. Jacobs states the following in his 2013 testimony:
- “Dr. Sim asserted that the cost of EPU capacity completed at the present
time should be compared to the cost of the Turkey Point Units 6&7

expressed in dollars that have been inflated over a period of some 10

26



SACE 1st Response to Staff

024013

10

11

12

13

14

15

17

18

19

20

21

22

23

000717
years. His assertion had no value, other than the fact that it was one
way of trying to avoid the obvious conclusion that the Turkey Point
EPU capacity was already more expensive than the corresponding
cost of new nuclear capacity one year ago.” (page 16, lines 6-11)

- “Earlier, you alluded to Dr. Sim’s use of 2013 dollars and 2022-2023
dollars in the same comparison. Can FPL justify the cost of the
Turkey Point EPU project using that yardstick in this hearing cycle,
which involves EPU project completion and close-out costs?” (page
18, lines 21-23, and page 19, lines 1 and 2)

What is your reaction to these statements?

In regard to the first statement, I disagree with Dr. Jacobs’ characterization of
my testimony from last year. What was actually stated in my 2012 rebuttal
testimony was that Dr. Jacobs had made several mistakes. I first reminded Dr.
Jacobs that an attempt to compare dissimilar projects on a $/kw basis could
not provide meaningful results in regard to making resource decisions. Then
FPL witness Jones and I pointed out that Dr. Jacobs had misunderstood a
statement Mr. Jones had made which was in regard to installed costs for the
EPU project and new nuclear units. Finally, we explained that Dr. Jacobs was
mistakenly trying to compare projects using two different types of costs:

overnight costs and installed costs.

The message Dr. Jacobs should have taken from this 2012 rebuttal testimony

discussion was not that the correct way to analyze dissimilar projects is on a
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$/kw basis using installed cost in nominal dollars. Instead, the message was
that he would at least be slightly less wrong if he at least tried to compare
projects using the same type of costs, rather than attempting to compare

projects using two types of costs.

In regard to the second statement, Dr. Jacobs has posed a question which has a
false prenﬁse. FPL is not #rying to justify the cost of the completed EPU
using a $/kw comparison to an unrelated project that is dissimilar in several
key characteristics. As mentioned before, this fundamentally flawed approach
is solely the creation of Dr. Jacobs.

What was the statement in Dr. Jacobs’ testimony that you wish to discuss
regarding his claim that the FPSC might have made a different decision
in 2012 if more current cost information had been discussed?

That statement is: “(The actual expenditures for calendar year 2012
exceeded FPL’s April 2012 estimate of 3688 million by $287 million.) Had
the FPSC known this information one year ago, it may have decided the issue

of disallowance that OPC raised at that time differently.” (page 26, lines 3-6)

This statement follows earlier discussion by Dr. Jacobs in his testimony to the
effect that one FPL projection of EPU 2012 expenditures for the Turkey Point
subset was $688 million while actual expenditures eventually turned out to be
$975 million; i.e., $287 million higher than projected. Dr. Jacobs also states

that FPL witness Jones knew at the time of the 2012 hearing that $670 million
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had already been spent during 2012. (These claims are rebutted by FPL
witness Jones.) Dr. Jacobs concludes that if the FPSC had known about the
expenditures already incurred up to the time of the hearing, the FPSC’s
decision about the economics of completing the EPU project might have been
different.

What is your opinion about Dr. Jacobs’ statement that the FPSC “may
have decided.. .differently’”?

My opinion is that I do not believe it is likely that the FPSC would have come
to a different decision. The basis for my opinion is a consideration of what
the impact of already spent expenditures would have had on an updated
version of FPL’s 2012 feasibility analyses of the EPU project that logically

would have been included in a discussion of already spent expenditures.

The 2012 feasibility analyses of the EPU project assumed that the cost
component of the project related to the Turkey Point site was approximately
$751 million. This value represented projected costs to be incurred from
January 1, 2012 through December 31, 2012. It also represented projected
total costs for the year including various costs (such as O&M and asbestos
removal) that were not part of the $688 million cost value. The results of the
2012 feasibility analyses using the $751 million value were that completing
the EPU project was projected to be cost-effective in 6 of 7 scenarios of fuel

cost forecasts and environmental compliance cost forecasts.
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However, if the 2012 feasibility analyses had been updated in August of 2012
to account for the fact that $670 million had already been spent by that time in
2012, those expenditures would then have been categorized as sunk costs.
Consequently, these costs would have correctly been excluded from the
updated feasibility analyses that examined whether completing EPU was
projected to be cost-effective. The benefits side of the 2012 feasibility
analysis would not have changed if this updated analysis had been performed,
but the cost side would definitely have changed. The result would have been
a significantly lower projection of costs to complete the project.

Does this conclude your testimony?

Yes.
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and should not be given serious consideration by the Florida Public Service
Commission (FPSC).

How is your rebuttal testimony organized?

My rebuttal testimony is organized into three sections. Section I takes a look
back at the completed EPU project and briefly discusses how it was proposed
and approved, the results of the feasibility analyses of the project from 2007
on, and the fact that Dr. Jacobs has not disputed the consistent results of those
analyses which project that FPL’s customers will benefit from completing the
overall EPU project. Section II takes a critical look at Dr. Jacobs’
recommendation to impose a penalty on FPL. Section III then addresses a
number of problematic statements made by Dr. Jacobs in his testimony that
are not discussed in the prior two sections.

Please summarize your rebuttal testimony.

The EPU project has now been completed and the additional 522 MW of
nuclear capacity it has delivered is already benefiting FPL’s customers. This
additional nuclear capacity will continue to benefit FPL’s customers for
decades to come. In regard to the amount of additional nuclear capacity, the
EPU project impressively overachieved by delivering approximately 120
MW, or approximately 30%, more capacity than was projected early in the

project.

The EPU project was proposed to the FPSC as a single integrated project

consisting of four nuclear units and two sites. The FPSC approved the project
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on that basis. From the EPU need filing in 2007 through 2012, the last year
before completion of the project, FPL’s annual feasibility analyses have
evaluated the EPU project as a single integrated project. The FPSC has relied
upon these analyses of the EPU as a single integrated project in making their

annual decisions regarding the feasibility of completing the project.

Each of these annual feasibility analyses of the EPU project showed that its
completion was projected to be cost-effective in either 6 of 7, or in 7 of 7,
scenarios of fuel cost forecasts and environmental compliance cost forecasts.
Over this time period, the OPC, through Dr. Jacobs’ testimonies, has not
disputed the findings from any of the annual feasibility analyses, all of which
indicated that the overall EPU project, as proposed by FPL and approved by
the FPSC, was projected to be cost-effective for FPL’s customers. Even now,
in his 2013 testimony, Dr. Jacobs takes no issue regarding the cost-

effectiveness of what the completed, integrated EPU project has delivered.

But now in 2013, in hindsight after the EPU project has been completed,
OPC’s witness Dr. Jacobs recommends that the FPSC impose a $200 million
penalty on FPL. He bases such a penalty on his belief that a subset of the
completed EPU, the portion of the EPU at the Turkey Point site, is “clearly
uneconomic”. By making such an absolute statement, Dr. Jacobs is indirectly
claiming that there are no possible future fuel costs, environmental

compliance costs, operating lives of the nuclear units, regulations, legislation,
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1 etc. by which the Turkey Point subset of the EPU project could possibly prove
2 to be cost-effective. Dr. Jacobs’ belief in his ability to predict future costs and
3 circumstances with absolute accuracy decades into the future is, of course,
4 nonsensical. Dr. Jacobs made a similar absolute statement of “uneconomic”
5 last year in this testimony.
6
7 In his 2013 testimony, Dr. Jacobs attempts a new ‘analysis’ by which he
8 hopes to justify his claim that this subset of the EPU can never be cost-
9 effective. However, the key assumption in his attempt this year is that
10 projected benefits from a different nuclear project (Turkey Point 6 & 7), that
11 are presented in terms of breakeven costs for that specific project, are
12 automatically applicable and transferable as breakeven costs for his selected
13 subset of the recently completed EPU project. This is a fundamentally flawed
14 assumption. The new nuclear project, and Dr. Jacobs’ selected subset of the
15 EPU project, share the title “nuclear”, but that is about all they share. They
16 have in-service dates that are 10 years apart, are of different capacity sizes,
17 etc. In short, these are unrelated and separate projects. Consequently, results
18 from the analysis of one project will not be applicable or automatically
19 transferable to the other project.
20
21 This critical look at Dr. Jacobs’ implied gift of prophecy regarding future fuel
22 costs, environmental costs, legislation, etc., coupled with his fundamentally
23 flawed assumption of ‘one cost value fits all’ in regard to nuclear projects that



SACE 1st Response to Staff

024021
000725
1 he attempted to build his analysis around, result in completely discrediting his
2 claim that the Turkey Point subset of the EPU project cannot, under any future
3 circumstances, be cost-effective. Consequently, Dr. Jacobs’ rationale for
4 recommending a penalty for FPL has collapsed.
5
6 Dr. Jacobs’ testimony also includes a number of statements that are incorrect
7 and/or misleading. One of these is his attempt to portray FPL’s exclusion of
8 sunk costs in the feasibility analyses as something FPL concocted for the
9 nuclear analyses. The reality is that excluding sunk costs is standard practice
10 in economic analyses. The FPSC recognized this in providing direction that
11 the costs to be used in the feasibility analyses are the costs to complete the
12 project; i.e., costs that are separate from sunk costs. Furthermore, a co-
13 panelist of Dr. Jacobs in a recent Georgia Power nuclear docket, and an author
14 whose article on sunk costs Dr. Jacobs uses as a reference source in his 2013
15 testimony, both agree with FPL and the FPSC that sunk costs are properly
16 excluded in economic analyses.
17
18 Dr. Jacobs’ testimonies in 2012 and again in 2013 also tend to blur the
19 distinctions between, and the meanings of, the commonly used terms
20 ‘overnight costs’ and ‘installed costs’. This has led to some confusing and/or
21 misleading statements in his testimonies.
22
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I Dr. Jacobs also discusses the fact that at the time of the 2012 NCRC hearing,
2 FPL had a more recent projection of EPU costs. He states that if this
3 projection, that was not used in FPL’s 2012 feasibility analyses, had been
4 discussed at the 2012 hearing, then the FPSC “may have” reached a different
5 decision in 2012. His selected projection showed that a large amount of
6 expenditures had been made by the time of the 2012 hearing. However, what
g2 Dr. Jacobs fails to recognize is that FPL’s 2012 feasibility analyses were
8 based on a projection of expenditures from January 1, 2012 through December
9 31, 2012 as costs to complete the EPU project. If the 2012 feasibility analyses
10 had been updated at the time of the 2012 hearing to recognize the
1 expenditures that had already been spent in 2012 up to that point, then these
12 expenditures would fall into the category of sunk costs and would have
13 properly been excluded from the analyses. Consequently, the completion of
14 EPU would have been projected to be even more cost-effective for FPL’s
15 customers in any updated analysis than it was in the “original™ 2012 feasibility
16 analyses.
17
18 Based on this summary of the many problems throughout Dr. Jacobs’
19 testimony, I conclude that Dr. Jacobs’ recommendation that a significant
20 financial penalty be imposed upon FPL, and numerous other statements
21 presented in his testimony, should be rejected by the FPSC in this docket.
22
23
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Section I: A Look Back at the Completed EPU Project

From a resource planner’s perspective, how do you view the completed
EPU project?

The EPU project is delivering approximately 522 MW of additional nuclear
capacity that is currently benefiting FPL’s customers and which will continue
to benefit FPL’s customers for at least several more decades. These
incremental 522 MW for FPL’s customers include approximately 120 MW, or
approximately 30%, more capacity than what was projected in the early years
of the project. (Note that the 522 MW value is also 10 MW more than was
projected in FPL’s May 2013 direct testimony. These additional 10 MW all

come from the Turkey Point site.)

This incremental capacity of 522 MW already being delivered by the project
has the following characteristics:
- firm capacity;
- baseload capacity with capacity factors of 90% or higher;
- produces energy with zero emissions of sulfur dioxide (SO,), nitrogen
oxides (NOx), and carbon dioxide (CO;);
- produces energy using no fossil fuel, thus significantly contributing to
fuel diversity for the FPL system;
- produces energy at very low costs due to the very low costs of nuclear

fuel;
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1 - the portion of the 522 MW of incremental capacity that is located at
2 the Turkey Point site helps maintain a balance between growing
3 electrical load in the Southeastern Florida region (Miami-Dade and
4 Broward Counties) and generation located in that region; and,

5 - provides a valuable hedge against future increases in fossil fuel costs
6 and increasing environmental compliance costs.

7

8 This combination of characteristics can only be provided by additional nuclear
9 capacity and these characteristics are valuable to FPL’s customers who are
10 already benefiting from the project.

11 Q. Was the EPU project proposed to the FPSC in the 2007 Need filing as a
12 single integrated project encompassing four nuclear units and two sites?
13 A. Yes.

14 Q. Did the FPSC approve the project as a single integrated project?

15 A. Yes.

16 Q. In all of the feasibility analyses of the EPU project that were presented to
17 the FPSC since the 2007 Need filing, was the project always evaluated as
18 a single integrated project?

19 A. Yes.
20 Q. Did the FPSC utilize these annual feasibility analyses of a single
21 integrated EPU project as the basis for their annual decisions regarding
22 EPU?
23 A. Yes.
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1 Q. What were the results in all of these feasibility analyses presented to the
2 FPSC annually since 2007 for the EPU project?
3 A. Completing the integrated EPU project was projected to be cost-effective for
4 FPL’s customers in each annual feasibility analysis in either 6 of 7, or in 7 of
5 7, scenarios of fuel cost forecasts and environmental compliance cost
6 forecasts. (In those annual analyses in which completion of EPU was
7 projected to be not cost-effective in a single scenario, that scenario always
8 assumed low fuel costs and low environmental compliance costs would occur
9 every year for several decades.)
10 Q. In his testimony, does Dr. Jacobs dispute the results of any of the annual
11 EPU feasibility analyses since 2007 that consistently projected that
12 completing the full integrated EPU project was cost-effective?
13 A. No.
14
15 Section II: A Critical Look at Dr. Jacobs’ Recommendation
16
17 Q. Dr. Jacobs recommends that FPL be penalized by not being able to
18 recover $200 million in EPU project expenditures. What do you
19 understand the basis is for his recommendation?
20 A. The economic basis for his recommendation of a penalty is Dr. Jacobs’
21 contention that the Turkey Point subset of the EPU project cannot be cost-
22 effective. His testimony states this in the following passage: “...the extremely
23 expensive cost of the Turkey Point EPU capacity will be uneconomic to
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ratepayers. Therefore, I recommend that the Commission act to disallow
some of these excessive and unreasonable costs.” page 12, lines 17-19), from
his direct testimony). However, I note that in his testimony, Dr. Jacobs does
not explain which specific costs are ‘excessive’ or ‘unreasonable’, nor does he
claim that any specific costs were imprudently incurred.
How would you summarize the issue posed by Dr. Jacobs’ testimony?
Dr. Jacobs is looking back at a project that: (i) has already been completed;
(ii) is delivering approximately 30% more capacity than was originally
estimated; (iii) is already benefiting FPL’s customers; and (iv) whose overall
project cost-effectiveness he has not challenged, but he nonetheless wants
FPL penalized $200 million because he believes a subset of the project may
not be cost-effective.
What does Dr. Jacobs’ testimony state regarding the economics of the
Turkey Point subset of the overall EPU project?
In addition to the statement provided above, Dr. Jacobs’ perception of the
economics of this subset of the overall EPU project is perhaps best summed
up by the following two statements:

- “The Turkey Point EPU...is clearly uneconomic for FPL’s customers.”

(page 18, line 3); and,
- “..on a stand-alone basis the Turkey Point EPU project is clearly

uneconomic and harmful to FPL customers. "(page 22, lines 5 and 6)

10
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1 Based on these statements, Dr. Jacobs is essentially claiming that he knows
2 with certainty that this subset of the overall EPU project cannot, under any
3 possible future circumstances, be cost-effective. He makes this claim even
4 though it is obvious that the actual benefits realized by the EPU will not be
5 known for decades.

6 Q. What is your reaction to such a claim?

7 A. Frankly, I am amazed that anyone who has been involved, even on the
8 periphery, of the electric utility industry as long as Dr. Jacobs’ résumé
9 indicates he has been involved, would be willing to indicate, even indirectly,
10 that he/she knows with absolute certainty what future fuel -costs,
11 environmental costs, operating lives of nuclear units, regulation, legislation,
12 etc. will be over the next several decades. Yet one would have to be making
13 just that claim if one is stating (repeatedly) that a subset of a project is
14 “clearly uneconomic” when the future outcomes of all of the items listed
15 above will determine the actual benefits that the EPU project will provide to
16 FPL’s customers.

17

18 Even a quick review of the fuel cost and environmental compliance cost
19 forecasts used in the annual feasibility analyses presented to the FPSC from
20 2007 to the present would show changes, with some of the changes being
21 | significant changes, in these forecasts from year-to-year. In addition, the
22 FPSC expects forecasts of these costs to continually change and thus

23 instructed the utilities to update these forecasts each year in their feasibility
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1 analyses. Furthermore, FPL’s annual feasibility analyses recognize that there
2 is great uncertainty in these future costs and addresses that uncertainty by
3 using multiple scenarios of fuel cost forecasts and environmental compliance
4 costs forecasts in its feasibility analyses. Thus uncertainty regarding future
5 fuel costs, future environmental compliance costs, etc. is recognized by the
6 FPSC and FPL.

7

8 However, Dr. Jacobs must believe that he knows what these future costs will
9 be with such certainty that it is clear to him (and likely only to him) exactly
10 what the benefits of a subset of the overall EPU project will be over these
11 decades. Such a belief is obviously nonsensical.

12 Q. Despite Dr. Jacobs’ belief that he can predict the future with certainty,
13 has FPL examined what certain changes in some of these key forecasts or
14 assumptions would mean in regard to additional benefits for the EPU
15 project?

16 A. Yes. Dr. Jacobs made similar absolute ‘can’t be economic’ claims in his
17 testimony last year (thus clearly indicating this year that he has an ongoing
18 belief in his psychic abilities — despite the fact that the 2012 fuel cost forecast
19 that was the basis for the 2012 projection of EPU fuel cost benefits has
20 changed in 2013). FPL pointed out last year in rebuttal testimony that no one
21 can possibly predict future fuel costs, environmental compliance costs,
22 operating licenses of nuclear units, regulation, legislation, etc. over the next

12
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1 several decades accurately enough to make such definitive statements as Dr.
2 Jacobs is making.

3

4 In order to demonstrate how much the projected benefits for the EPU project
5 could change, my 2012 rebuttal testimony made the following points
6 regarding how the projected benefits for EPU could quickly and dramatically
7 change:

8

9 changing the 2012 fuel cost forecast to the fuel cost forecast used in
10 feasibility analyses just two years earlier increased the EPU’s
11 projected fuel savings by $430 million CPVRR;

12 changing the 2012 environmental compliance cost forecast to a
13 forecast used in feasibility analyses just one year earlier increased the
14 EPU’s projected environmental compliance cost savings by $250
15 million CPVRR;
16 if the operating licenses for the four nuclear units were extended for 20
17 more years, the increase in just the projected fuel cost and
18 environmental compliance cost savings alone for EPU, compared to
19 that presented in the 2012 feasibility analyses, would be $1,200
20 million CPVRR; and,
21 if a Clean Energy Standard is imposed which has a ‘nuclear neutral®
22 provision, the net savings in renewable energy costs that would
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1 otherwise be incurred without the incremental EPU capacity were
2 projected to be $192 million CPVRR.
3
4 Therefore, what is truly clear is that not only do forecasts of fuel costs,
5 environmental costs, etc. continually change, but that these changes can have
6 significant impacts on the projected benefits of the EPU project. And, because
7 the most recent forecasted values for fuel costs and environmental compliance
8 costs are at the low end of costs forecasted since the NCRC dockets began, 1
9 believe that any significant changes in these costs which occur in the future
10 are likely to be in the direction of higher costs; i.e., towards higher benefits for
11 EPU.
12 Q. Did Dr. Jacobs perform any rigorous feasibility analysis of his own to
13 demonstrate his claim that the Turkey Point subset of the EPU project
14 could never be economic and present the results of that analysis in his
15 testimony?
16 A, No.
17 Q. What did he attempt to do to support his claim?
18 A. I believe the following four statements provide a good summary of what Dr.
19 Jacobs is attempting to use as a justification for his claim that the Turkey
20 Point subset of the completed EPU can never be economic under any future
21 circumstance:
22 - “This is what he calls the nuclear ‘breakeven cost’.” (page 14, lines
23 19 and 20)
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“If, as Dr. Sim contends, his breakeven calculation quantifies the

2 maximum installed cost of new nuclear capacity that is cost-effective,
3 then it follows that Turkey Point uprate capacity must cost less than
4 the breakeven value to be cost-effective.” (page 13, lines 17 — 19)

5 “The cost of the EPU capacity, which was completed in early 2013, is

6 expressed in current 2013 dollars. Dr. Sim’s “breakeven costs™ are

7 also expressed in 2013 dollars, so the numbers are “apples to apples.”

8 (page 16, lines 10 - 12)

9 “The St. Lucie EPU project, at $3,800/kW is well below all the
10 breakeven cost scenarios and thus, using Dr. Sim’s logic, is
11 economic.” (page 16, line 22 and page 17, lines 1 and 2)

12
13 From these statements, it is clear that what Dr. Jacobs is attempting to do is to
14 take the benefits calculation results from one project, let’s call it Project A
15 (i.e., Turkey Point 6 & 7), and apply those results to Project B (the Turkey
16 Point subset of EPU).

17 Q. Does this approach make sense?

18 A. No. Let’s examine the first of his statements quoted above: “This is what he
19 calls the nuclear 'breakeven cost’.” (The “he” in this statement is me.) Dr.
20 Jacobs is referring to a projected breakeven cost calculated specifically for the
21 Turkey Point 6 & 7 project. That breakeven cost is consistently labeled and
22 referred to in my direct testimony as a value calculated for the Turkey Point

15
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1 6 & 7 project. It is never portrayed as a universally applicable value for all
2 nuclear projects.
3
4 However, Dr. Jacobs appears to assume that because both projects have the
5 word “nuclear” in their title, then the numeric results of a calculation for one
6 nuclear project are automatically applicable and transferable to any other
7 nuclear project. He uses the highest projected breakeven cost value
8 ($6,640/kw) in 2013$ for Project A (Turkey Point 6 & 7) and claims that if the
9 cost for Project B (a subset of the already completed EPU) exceeds that value,
10 then Project B cannot be economic. (Contrary to Dr. Jacobs’ characterization
11 of this approach as “..using Dr. Sim’s logic...”, this illogical approach is
12 entirely Dr. Jacobs’ creation. And as far as the ‘logic’ part of his description
13 goes, the best description of his approach is ‘tortured’ logic.)
14
15 His lack of understanding of how resource planning analyses should actually
16 be performed to provide meaningful results is perhaps understandable. In his
17 testimony, Dr. Jacobs describes his activities since 1986 on page 3, lines 3-5,
18 as participating in “...rate case and litigation support activities related to
19 power plant construction, operation and decommissioning.” Noticeably
20 absent from his description of his work experience is anything remotely
21 associated with electric utility resource planning. If he really does not have a
22 significant amount of resource planning knowledge and experience, then it is
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understandable why his attempt at applying this ‘analysis’ approach is so

misguided.

Economic analyses of different projects or resource options simply don’t have
automatically applicable or transferable results in the manner Dr. Jacobs
believes they do. In previous NCRC dockets, FPL has explained that a
comparison of resource options on a $/kwh basis, or on a $/kw basis (as Dr.
Jacobs attempts to do), is meaningless in regard to making a final decision
about resource options unless the resource options in question are identical, or

nearly identical, in each of a number of characteristics.

The two resource options in question, Turkey Point 6 & 7 and a subset of
EPU, are not even close to being identical in regard to several of these key
characteristics including in-service dates and capacity (MW). Differences in
these key characteristics mean that the impacts the two resource options will
have on the FPL system will be significantly different. Therefore, the
economics of these two resource options cannot be meaningfully evaluated
based on a $/kw comparison and the results from an economic analysis of one
resource option are not applicable or automatically transferable to the other

resource option.

For example, consider the fact that the in-service date of Project A is a decade

later than the already in-service Project B. This means that Project B’s
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impacts for the first 10 years will be on an FPL system (i.e., the fleet of
generating units, power purchases, DSM, etc.) that is markedly different than
the FPL system that Project A will impact when it begins service 10 years
later. In addition, the 10-year difference in in-service dates means that the
discounting of benefits will have different impacts on determining breakeven

costs for Project A and Project B.

Consequently, his misguided assumption that the $6,640/kw breakeven cost in
2013$ for Turkey Point 6 & 7 with an in-service date of 2022/2023 is
applicable and automatically transferable to EPU which is already in-service
is fundamentally flawed.

Would you please provide a simple example showing that the numeric
results from economic analyses of two resource options or projects that
are dissimilar in even one of the key characteristics are not automatically
transferable?

Yes. The simple example is provided in Exhibit SRS — 10. In order to keep
the example as simple as possible, the example looks at only one hypothetical
project with two different in-service years: 2013 and 2022. For simplicity’s
sake, we will also assume that the project cost and project benefits all occur in
a single year (the in-service year). We further assume that the cost of the
project will be incurred in one day so that there is no difference between

overnight costs and installed costs. We use the same discount rate of 7.45%

18
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1 that was used in FPL’s 2013 feasibility analyses. Two different scenarios are
2 examined.

3

4 In both scenarios, we start by looking at the project with a 2013 in-service
5 date. If we assume that the total benefits of the project are, for example,
6 $1,000,000 in nominal dollars (which are also $1,000,000 in net present value
7 2013$ because the benefits occur in 2013), then the breakeven cost for the
8 2013 project is $1,000,000 both in terms of nominal and NPV dollars. This is
9 shown in Column (3) in the exhibit in both the upper and lower halves of the
10 page.

11

12 Now let’s move the same project out in time so that it has a 2022 in-service
13 date. In Scenario 1, presented in the top half of the exhibit, we assume that
14 the nominal savings remain at $1,000,000 in the year 2022 as shown in
15 Column (5). Therefore, the nominal breakeven cost will remain at
16 $1,000,000. However, after discounting this nominal value back to 2013, the
17 2013$ present value breakeven cost becomes $523,772 as shown in Column
18 (6), not the $1,000,000 value of the 2013 in-service project. Clearly the
19 present value 2013$ breakeven costs of the two projects are neither identical
20 nor transferable.
21
22 In Scenario 2, presented on the bottom half of the exhibit, we assume that the
23 avoided costs (i.e., the benefits) escalate over the 10 year period from 2013 to
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1 2022 by an escalation rate of 2.5% per year. Now the nominal benefits
2 increase from $1,000,000 to $1,248,863 as shown in Column (8). Similarly,
3 the present value 2013$ benefits increase to $654,119 as shown in Column
4 (9). In this scenario the 2013$ benefits value again represents the 2013$
5 breakeven cost. However, this 2013$ present value breakeven cost of
6 $654,119 is still not the same as the $1,000,000 breakeven cost value in 2013%
7 for the 2013 in-service project. Therefore, again in this scenario the
8 breakeven costs are neither identical nor transferable.

9

10 This simple example demonstrates that Dr. Jacobs’ attempt at selecting a
11 breakeven cost value for one project, then using it as a standard by which to
12 judge the economics of another project that is dissimilar in regard to even one
13 key characteristic (in-service date), is fundamentally flawed (even if the two
14 resource options have the word “nuclear” in their titles).

15
16 Section III: Other Problematic Statements

17

18 Q. Were there problems in other statements or claims made in Dr. Jacobs’
19 testimony that have not yet been addressed?
20 A. Yes. Dr. Jacobs’ testimony contains a number of problematic statements that
21 address three topics: (i) the exclusion of sunk costs in economic analyses, (ii)
22 the difference between installed and overnight costs, and (iii) whether the

20
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FPSC would have made a different decision last year if a different EPU cost
projection had been discussed at the hearing.

What statements do you wish to discuss from Dr. Jacobs’ testimony
regarding the exclusion of sunk costs in economic analyses?

These statements include:

- “I challenged FPL’s methodology for gauging the economic feasibility of

its uprates, which involved excluding past expenditures from the
study.” (emphasis added) (page 7, line 23, and page 8, lines 1 and 2);
- “...considering the future construction and related costs alone (in other

words, consistent with FPL’s preferred feasibility methodology)...”

(emphasis added) (page 11, lines 17 - 19); and,

- “..based even on Dr. Sim’s flawed insistence on ignoring sunk

costs. "(emphasis added) (page 21, lines 21 and 22).

Dr. Jacobs is clearly trying to portray the exclusion of sunk costs in economic
analyses as something that FPL or I dreamed up for use in the EPU analyses.
Nothing could be further from the truth.

Please elaborate.

The practice of excluding costs that have already been spent (i.e., sunk costs)
in economic analyses is standard practice because such costs are obviously
immaterial in regard to a decision regarding whether to proceed with a project.
Three points should help demonstrate the fact that excluding sunk costs is

standard practice and not an FPL contrivance.

21
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1
2 First is the fact that the FPSC provided early direction in regard to how to
3 account for costs in feasibility analyses of nuclear projects. Their direction
4 was that the costs to include in the analyses are the costs to complete the
5 project. The costs to complete are clearly separate from costs that have
6 already been spent. Thus the FPSC has recognized that the costs to complete
7 the project, not costs already spent, are the appropriate costs to include in
8 feasibility analyses and they directed the utilities to act accordingly in their
9 analyses.
10
11 Second is the fact that in a recent (2009) nuclear docket in Georgia, a panel
12 consisting of Dr. Jacobs and Mr. Hayet was asked a question regarding the
13 fact that Georgia Power excludes sunk costs in their economic analyses. Mr.
14 Hayet provided the panel’s response:
15
16 “The point there is just to point out that the economic analysis as you go
17 Jorward with the project, the question that you have to answer is what are
18 the future costs that will be incurred and what do those costs — how do
19 those costs compare to your next best alternative. So, the notion of the
20 cosis that have already been spent as being sunk is something that you do
21 ignore and we’re just simply pointing that out, that’s the company’s
22 practice, we agree with it and that’s fairly industry standard.” (page 202,

22
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1 lines 23-25 and page 203, lines 1-7; Georgia Public Service Commission
2 Docket No. 29849)

3

4 Third is the article on sunk costs by Mr. Charles Conway that Dr. Jacobs
5 included as Exhibit WRI - 7 to his direct testimony. On page 1 of 5, third
6 paragraph of this exhibit/article, Mr. Conway states:

7

8 “Sunk costs are money that you've already spent on one of the options,
9 before making the decision. Regardless of which option you choose, the
10 money has already been spent. That money is, for all intents and
11 purposes, gone. If you choose option A, the money is spent. If you choose
12 option B, the money is spent. If you choose to do nothing, the money has
13 still been spent. The result is that sunk costs should not be considered in
14 your decisions. Sunk costs do not alter the future costs and revenues of
15 your options, so they should not be included in the analysis.”

16

17 Thus other parties, including the FPSC, a co-panelist of Dr. Jacobs in another
18 nuclear docket, and an author selected by Dr. Jacobs to serve as a reference
19 source for his testimony this year, all agree with FPL that excluding sunk
20 costs from economic analyses is the correct approach, even if Dr. Jacobs does
21 not.
22 Q. Are there also problematic statements in Dr. Jacobs’ testimony regarding
23 certain terminology such as overnight costs and installed costs?

23
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Yes. 1 believe there were problems relating to these terms in his 2012
testimony. FPL pointed these problems out in its 2012 rebuttal testimony.
Unfortunately, Dr. Jacobs attempts to defend his 2012 choice of types of costs
to use for a comparison in his 2013 testimony and this may have created
confusion for readers of his 2013 testimony.

An attempt to clear up this confusion regarding terminology would be
helpful. Please start with providing simple definitions, and then discuss
what the 2012 testimonies presented.

Both of these terms refer to the cost of construction, but the terms refer to
different types of costs. In simple terms, “overnight cost” (or “overnight
construction cost”) refers to the cost if one could literally build a project
overnight. Therefore, no escalation of costs that typically occurs during the
years of construction is accounted for. Overnight costs are typically presented
in terms of $/kw in the current year’s dollars. Because this cost is presented in
current year dollars, the cost value represents both a nominal and a present

value cost.

On the other hand, “installed costs™ typically refers to the total cost of the
constructed project and does account for escalation of costs during the years
of construction. Installed costs can be presented in terms of total dollars or
$/kw and can be presented in terms of nominal dollars or present value
dollars. However, the nominal and present value dollars values for installed

costs will typically be different numeric values.
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1
2 In his 2012 testimony, Dr. Jacobs attempted to make a comparison between a
3 $5,190/kw overnight cost value in 2012$ for Turkey Point 6 & 7 and a
4 $7,520/kw installed cost value he calculated for the Turkey Point subset of the
5 EPU project. He assumed this cost was also in 2012$. Presumably because
6 both values were presented in terms of 2012$, he assumed his comparison of
7 an overnight cost to an installed cost represented a meaningful, apples-to-
8 apples comparison.
9
10 In FPL’s 2012 rebuttal testimonies, I first reminded Dr. Jacobs that his attempt
11 to compare these two resource options, which have significantly different
12 characteristics, on a $/kw basis could not provide meaningful results in regard
13 to making resource decisions. (This issue had been extensively discussed in
14 my rebuttal testimonies in the 2009 and 2010 NCRC dockets.) Then, both
15 FPL witness Jones and 1 pointed out in our rebuttal testimonies that Dr.
16 Jacobs® comparison was also not meaningful because he was attempting to
7 compare two different types of costs. The $5,190/kw value for Turkey Point
18 6 & 7 was a projected overnight cost that did not include cost escalation that
19 will occur during the years of project construction. The $7,520/kw value was
20 a projected installed cost value for the Turkey Point subset of the EPU project
21 that did include the cost escalation that had already been incurred throughout
22 the construction process.
23
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1 We pointed out that a more meaningful comparison (but still an inadequate
2 comparison for making resource decisions) would be to compare installed
3 costs for both projects. An installed cost for Turkey Point 6 & 7 of
4 approximately $8,500/kw was presented. We recognized that both the
5 $8.500/kw value and the $7,520/kw value are in nominal dollars, but that the
6 in-service years are approximately 10 years apart. However, we believed
7 then, and believe now, that it is more meaningful to at least attempt to
8 compare projects using the same type of costs, even though the in-service
9 years differ, than it is to try to compare projects using two completely
10 different types of costs such as Dr. Jacobs attempted to do in 2012 with his
11 discussion of overnight costs and installed costs. (However, as previously
12 discussed, Dr. Jacobs in his 2013 testimony unfortunately chose to not only
13 continue to attempt to compare two different types of costs, he decided to now
14 use a third type of cost: “breakeven”™ costs.)
15
16 In his 2013 testimony, Dr. Jacobs attempted to explain/defend his attempt to
17 compare two different types of costs in his 2012 testimony. In doing so, he
18 made a couple of incorrect and/or misleading statements.
19 Q. Please discuss what Dr. Jacobs says in his 2013 testimony regarding this.
20 A. Dr. Jacobs states the following in his 2013 testimony:
21 - “Dr. Sim asserted that the cost of EPU capacity completed at the present
22 time should be compared to the cost of the Turkey Point Units 6&7
23 expressed in dollars that have been inflated over a period of some 10
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1 years. His assertion had no value, other than the fact that it was one
2 way of trying to avoid the obvious conclusion that the Turkey Point
3 EPU capacity was already more expensive than the corresponding
4 cost of new nuclear capacity one year ago.” (page 15, lines 20-23, and
5 page 16, lines 1 and 2)
6 - “Earlier, you alluded to Dr. Sim’s use of 2013 dollars and 2022-2023
7 dollars in the same comparison. Can FPL justify the cost of the
8 Turkey Point EPU project using that yardstick in this hearing cycle,
9 which involves EPU project completion and close-out costs?” (page
10 18, lines 13 - 17)
11 Q. What is your reaction to these statements?
12 A. In regard to the first statement, I disagree with Dr. Jacobs’ characterization of
13 my testimony from last year. What was actually stated in my 2012 rebuttal
14 testimony was that Dr. Jacobs had made several mistakes. I first reminded Dr.
15 Jacobs that an attempt to compare dissimilar projects on a $/kw basis could
16 not provide meaningful results in regard to making resource decisions. Then
17 FPL witness Jones and I pointed out that Dr. Jacobs had misunderstood a
18 statement Mr. Jones had made which was in regard to installed costs for the
19 EPU project and new nuclear units. Finally, we explained that Dr. Jacobs was
20 mistakenly trying to compare projects using two different types of costs:
21 overnight costs and installed costs.
22
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The message Dr. Jacobs should have taken from this 2012 rebuttal testimony
discussion was not that the correct way to analyze dissimilar projects is on a
$/kw basis using installed cost in nominal dollars. Instead, the message was
that he would at least be slightly less wrong if he at least tried to compare
projects using the same type of costs, rather than attempting to compare

projects using two types of costs.

In regard to the second statement, Dr. Jacobs has posed a question which has a
false premise. FPL is not trying to justify the cost of the completed EPU
using a $/kw comparison to an unrelated project that is dissimilar in several
key characteristics. As mentioned before, this fundamentally flawed approach
is solely the creation of Dr. Jacobs.

What was the statement in Dr. Jacobs’ testimony that you wish to discuss
regarding his claim that the FPSC might have made a different decision
in 2012 if more current cost information had been discussed?

That statement is:  “(The actual expenditures for calendar year 2012
exceeded FPL’s April 2012 estimate of $688 million by $287 million.) Had
the FPSC known this information one year ago, it may have decided the issue
of disallowance that OPC raised at that time differently.” (page 21, lines 6 -

9

This statement follows earlier discussion by Dr. Jacobs in his testimony to the

effect that one FPL projection of EPU 2012 expenditures for the Turkey Point
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1 subset was $688 million while actual expenditures eventually turned out to be
2 $975 million; i.e., $287 million higher than projected. Dr. Jacobs also states
3 that FPL witness Jones knew at the time of the 2012 hearing that $670 million
4 had already been spent during 2012. (These claims are rebutted by FPL
5 witness Jones.) Dr. Jacobs concludes that if the FPSC had known about the
6 expenditures already incurred up to the time of the hearing, the FPSC’s
7 decision about the economics of completing the EPU project might have been
8 different.

9 Q. What is your opinion about Dr. Jacobs’ statement that the FPSC “may
10 have decided...differently”?
11 A. My opinion is that I do not believe it is likely that the FPSC would have come
12 to a different decision. The basis for my opinion is a consideration of what
13 the impact of already spent expenditures would have had on an updated
14 version of FPL’s 2012 feasibility analyses of the EPU project that logically
15 would have been included in a discussion of already spent expenditures.

16

17 The 2012 feasibility analyses of the EPU project assumed that the cost
18 component of the project related to the Turkey Point site was approximately
19 $751 million. This value represented projected costs to be incurred from
20 January 1, 2012 through December 31, 2012. It also represented projected
21 total costs for the year including various costs (such as O&M and asbestos
22 removal) that were not part of the $688 million cost value. The results of the
23 2012 feasibility analyses using the $751 million value were that completing
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1 the EPU project was projected to be cost-effective in 6 of 7 scenarios of fuel
2 cost forecasts and environmental compliance cost forecasts.
3
4 However, if the 2012 feasibility analyses had been updated in August of 2012
5 to account for the fact that $670 million had already been spent by that time in
6 2012, those expenditures would then have been categorized as sunk costs.
7 Consequently, these costs would have correctly been excluded from the
8 updated feasibility analyses that examined whether completing EPU was
9 projected to be cost-effective. The benefits side of the 2012 feasibility
10 analysis would not have changed if this updated analysis had been performed,
11 but the cost side would definitely have changed. The result would have been
12 a significantly lower projection of costs to complete the project.
13 Q. Does this conclude your testimony?
14 A. X8
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BY M5. CANO

Q D d you prepare sumaries of both of your
Direct and Rebuttal Testinony?

A Yes.

Q Wul d you pl ease provide both of those
summaries to the Comm ssion at this tine?

A Yes, | will.

Good afternoon, Chairnman Brisé and
Commi ssioners. M/ Direct Testinony presents the results
of FPL's econonmic feasibility analysis for the Turkey
Point 6 and 7 project, and briefly discusses the
benefits associated with the conpl eted EPU project.

FPL's 2013 feasibility analysis of Turkey
Point 6 and 7 again uses a multiple forecast nmultiple
scenari o approach that addresses a w de range of
potential future fuel and environmental costs. Al
maj or assunptions, including fuel costs, environnental
costs, and | oad forecast have been revi ewed and updat ed
as needed.

Inits feasibility anal yses, FPL conpares the
cost to its custoners of a resource plan that includes
Turkey Point 6 and 7 with a resource plan that excludes
Turkey Point 6 and 7 and adds instead additional natural
gas-fired capacity. The resource plan with Turkey Poi nt

6 and 7 is projected to be the clear econom c w nner for
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FPL's custoners.

In addition, Turkey Point 6 and 7 is projected
to provide other significant benefits to FPL's custoners
t hrough increased systemdiversity, reduced system
fossil fuel use, additional firmcapacity, and greatly
reduced system em ssions, a conbination of benefits
uni que to nucl ear generation.

The results of FPL's 2013 feasibility anal yses
of Turkey Point 6 and 7 can be summarized as fol |l ows:
Turkey Point 6 and 7 is projected to be cost-effective
in five of seven fuel and environnental cost scenari os.
In the remaining two scenarios, which assune | ow
environnmental costs, or |ower environnental costs and
| ow fuel costs for the next 50 years, the projected
break-even capital cost for Turkey Point 6 and 7 are
wi thin the nonbi nding estinmated capital cost range.

FPL's customers are projected to save
approximately 78 billion in nom nal fuel costs over the
life of the project. Oher projections include that
FPL's reliance on natural gas will be reduced by
approximately 13 percent in the first full year of the
proj ect and approximately 265 mllion tons of CO2
emssions wll be elimnated over the |[ife of the units.

In regard to the conpl eted EPU project, the

project actually delivered greater than 100 negawatts
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nore of new nuclear capacity to FPL's custoners than was
originally projected. The EPU work is already
benefiting FPL's custoners through significant annua
fuel savings that are projected to total approximtely
$3.4 billion nom nal

In addition, FPL's custoners are benefiting
fromlower systemair em ssions, greater fuel diversity,
and additional firmcapacity advantageously sited in
Sout heastern Fl ori da.

I n conclusion, the additional nuclear
generation delivered by the conpleted EPU work is
providing significant benefits to FPL custoners and w ||
do so for decades to cone. Simlarly, the results of
the 2013 feasibility anal yses show that Turkey Point
6 and 7 continues to be projected as a cost-effective
addition for FPL's custonmers, thus supporting the
continuation of the project.

Thank you. That concl udes the oral summary of
ny Direct Testinony.

Shall | proceed to the Rebuttal ?

CHAI RVAN BRI SE: Pl ease do.

THE W TNESS: (Good afternoon, again

My rebuttal testinony addresses the direct
testinmony of OPC Wtness Jacobs, who with the EPU

proj ect now conpl eted and delivering 30 percent nore
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capacity than originally projected, reconmends that a

financial penalty be inposed on FPL. H s reconmendati on
is based in part on a claimthat the Turkey Point subset
of the integrated EPU project can never be economic.

Hi s argument is fundanentally flawed in at
| east two ways. First, Wtness Jacobs believes that the
Tur key Point subset of EPU can never be econonic,
despite the fact that the future is highly uncertain.
The econom cs of nuclear capacity are driven by many
factors, including future fuel cost, future
envi ronmental cost, future decisions regardi ng nucl ear
plant licenses, et cetera. Al of these future costs or
out cones are highly uncertain. Therefore, for Doctor
Jacobs to claimeven indirectly that he has enough
certainty regarding these future costs and outcones to
decl are that this subset of nuclear capacity cannot be
econom cal is nonsensical .

Wtness Jacobs then attenpts to denonstrate
that this subset of the EPU project cannot be economc
by conmparing its cost to the projected break-even cost
for an unrelated and dissimlar project, Turkey Point
6 and 7. In previous NCRC dockets, FPL has repeatedly
advised all parties that one cannot neani ngfully conpare
the economcs of dissimlar resource options using a

cost-only basis of conparison, whether cents per
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kil owatt hour, dollars per KW et cetera. Yet that is
what Wtness Jacobs attenpts to do.

G her than the words nuclear in their nanes,
EPU and Turkey Point 6 and 7 are very dissimlar
projects. Wth, for exanple, their in-service dates
bei ng a decade apart. Therefore, the econom cs of one
project are neither identical to nor automatically
transferable to another dissimlar project. In sum
Wtness Jacobs' conparison is not a valid or neani ngful
econoni ¢ anal ysi s.

I n conclusion, Wtness Jacobs' belief that he
knows future fuel costs, environnental costs, et cetera,
over the next few decades so well that he can state with
absolute certainty that a project cannot be econom c
does not warrant serious consideration. Furthernore,
his belief that the break-even costs for one project are
automatically transferable to another dissimlar project
is fundanentally flawed. For these reasons, Wtness
Jacobs' attenpt at constructing an economc basis for a
financial penalty has collapsed. Therefore, his
recommendation for a penalty should be rejected.

Thank you.

CHAI RMAN BRI SE:  Thank you.

M5. CANO FPL tenders the witness for

Cross-exam nati on.
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CHAl RVAN BRI SE: Ckay. OPC.
MR MGLOTHLIN: Consistent with our
stipulation, we'll address this in the brief.
CHAI RVAN BRI SE:  Ckay. Thank you.
FI PUG
MR. MOYLE: No questions.
CHAI RVAN BRISE: Al right. Thank you.
M. Cavros, SACE
MR. CAVRCS: Thank you, Chairman.
CROSS EXAM NATI ON
BY MR CAVRCS:
Q Good afternoon, Doctor Sim
A Good afternoon, sir.

Q You have been with FPL since 1979, is that

A Yes.

Q Ckay. So you have been with the company for
roughly 34 years?

A Yes.

Q | ask you that because | know you have a
Master's in math.

A | could get pretty to it.

Q And your duties during that tine have incl uded
t he devel opnent of demand-si de managenent prograns, isS

that correct?
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A Yes, that's correct.

Q Uh- huh. And your duties also include
supervi sing the magnitude and timng of the conpany's
resource needs, is that right?

A Supervi si ng and coordinating the anal ysis that
| ead to answering those questions, yes.

Q Ckay. And once those resource needs are
identified, then you develop a plan to neet those needs,
is that correct?

A W attenpt to identify the best resource plan
with which to neet those needs, yes.

Q kay. So | just want to nake sure -- I'm
going to try to keep this -- I'"'mgoing to try to dunb
this down a little bit.

So essentially you go through a two-step
process in your planning process. One is to identify
the magnitude and timng of the resource need, and then
the other one is to develop a plan to neet that need?

A Yes.

Q Is that fair? Gay. And, additionally, you
di scuss FPL's so-called portfolio approach to resource
pl anning in your testinony, is that right?

A That's correct.

Q Ckay. Then I'mtalking to the right person.

You are offered as a witness today to discuss
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the assunptions that are used in the 2013 feasibility
analysis, is that correct?

A At least in part, yes.

Q Ckay. And that includes DSM assunpti ons?

A Yes.

Q Ckay. And on Page 3 of your testinony you
state the conpletion of the reactors at Turkey Poi nt
6 and 7 continues to be the econom c choice for FPL
custoners, is that correct?

A Yes.

Q kay. And do you still stand by that
st at ement ?

A | do.

Q Al right. Turkey Point 6 and 7 is a basel oad

plant, right?

A They will be basel oad units, yes.

Q And the definition of a baseload plant is one
that nmeets continuous energy demand and produces energy
at a constant rate, does that sound about right?

A Roughly correct. It wll operate at a very
hi gh capacity factor over the year.

Q Ckay. And your fuel mx for generating
electricity is conprised primarily of natural gas and
nucl ear power, is that correct?

A Yes, primarily natural gas.
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Q Ckay. And what percentage of your electricity
do you generate with natural gas?

A Bal | park, it's roughly two-thirds.

Q Ckay. About 67 percent?

A G ve or take a few percentage points, yes.

Q Ckay. And what percentage of electricity do
you generate now with nucl ear power with the uprates
i ncl uded?

A | haven't done a calculation within the | ast
few nonths, but ball park 20 percent.

Q kay. If you could turn to Page 6 of your
May 1st testinony, and if | could point your
attention -- direct your attention to Line 7. You say
that FPL strives for diversity in regard to system
resources, is that right?

A Strives for diversity in regard to system
resources and fuels, yes.

Q Ckay. And several of the reasons cited by you
in your testinony in support of the proposed new
reactors include, nunber one, that the project produces
no SO2 em ssions, correct?

A Wiile the unit is running, that's correct.

Q And while it's running it produces no nitrogen
oxi de em ssions, correct?

A Correct.
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Q And while it's running it produces little or
no C2 em ssions, is that correct?

A That's correct.

Q Ckay. And it also serves as a hedge agai nst
fossil fuel price volatility, is that right?

A Anmong ot her things, yes.

Q Ckay. | want to direct your attention to Page
18 of your testinmony, if |I could. Around Line 17, the
di scount rate that's assuned in the feasibility analysis
is 7.45 percent, correct?

A That's correct.

Q Ckay. And that's conprised of a return on
equity, a return to your sharehol ders of 10-1/2 percent,
correct?

A Yes.

Q kay. And FPL's sharehol ders earn a rate of
return on capital investnents in a nuclear plant,
correct?

A |"msorry, can you repeat the question,
pl ease.

Q Sure. FPL's shareholders earn a rate of
return on capital investnments |ike a nuclear plant?

A Yes. Assuming the costs have been deened
prudent and recoverable, yes.

Q Ckay. And FPL's sharehol ders also earn a rate
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of return on the capital investnent in natural gas

plants, for instance, assumng it is operational?

A Qper ati onal and deened prudent and
recoverabl e, yes.

Q Ckay. And FPL's sharehol ders don't earn a

rate of return on energy efficiency prograns, is that

correct?

A In regard to certain DSM prograns they do earn
a rate of return on the capital portion. |In general,
for energy efficiency prograns, the answer -- | would

agree with your statenent.

Q kay. Are you famliar with the term
| evel i zed cost?

A In general, yes.

Q | figured you would be. Essentially, it's the
net present value of constructing and operating a
resource over its lifetinme. |s that a short and ki nd of
accurate description of it?

A Are you referring to the conmmonly used term
| evel i zed cost of electricity?

Q Yes.

A Yes, it is the cost of building and operating
a unit by itself as if it were unconnected to the
utility systemas a whole. So as if it were a resource

option out in a field sonmewhere by itself.
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Q Understood. And that can be expressed in cost
per kilowatt hours, is that correct?

A Yes.

Q Al right. FPL's retail rate is about
11-1/2 cents per kilowatt hour, is that right?

A It would be cl ose, yes.

Q Ckay. And FPL's avoided cost for energy is
approximately -- and I can see | haven't |ooked at a
tariff sheet recently, but is about three cents per
kilowatt hour, is that fair?

A | cannot give you a current nunber. | haven't
| ooked at it in a while.

Q Al right. Wuld it be in the ballpark to say
it is anywhere fromthree to five cents a kilowatt hour?

A Subj ect to check, yes.

Q Ckay. Now, the proposed Turkey Point project
is going to have a rate inpact, right?

A Yes, all resource options added to the system
will have a rate inpact.

Q kay. In fact, it's already having inpacts,
is that correct?

A That's correct.

Q Ckay. And the levelized cost of the project,
not accounting for any cost increases, is going to be

about -- well, alittle over 15 cents per kilowatt hour,
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is that correct?

A I"msorry, | couldn't hear the first part of
your questi on.

Q Sure. The levelized cost for the proposed
project is going to be a little over 15 cents per
kil owatt hour, is that correct?

A I would disagree with that. Because that
cal cul ation, again, |ooks only at the cost of building
and operating the unit and does not take into account
the inpact on the system for exanple, for Turkey Point
6 and 7 the savings in fuel costs, the savings in
envi ronnental costs, the savings in transm ssion,
et cetera.

Q Right. Notw thstanding that, the levelized
cost of the proposed project is going to be 15 cents per
kilowatt hour or a little bit over that, is that
correct?

A For a 90 percent capacity factor that's about
right. But, again, that is an inconplete way to | ook at
resource options. It |ooks at the cost of building and
operating, not the net cost of building and operating.

Q Sois it fair to say that the plant wll place
upward pressure on rates?

A Li ke all resource options, it will |ikely put

upward pressure on rates in the early years. And
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certainly for Turkey Point 6 and 7, it wll put dowward

pressure on rates for many nore years than it wll
upwar d pressure on rates.

Q Ckay. And isn't it fair to say that how you
described the initial upward pressure on rates and then
downward pressure on rates can also be applied to
utility-sponsored energy efficiency prograns?

A Yes. Energy-efficiency progranms typically put
upward pressure on rates in the early years, and
dependi ng upon how cost-effective they are, they nmay put
downward pressure on rates in the later years. But sone
DSM prograns do not, it is upward pressure on rates
t hr oughout .

Q (kay. And your job as a resource planner is
to determ ne which resource options |ower FPL's overal
system costs for FPL custoners, is that accurate?

A No, | would not look at it that way. | would
say we | ook at resource options fromboth an econom c
and a noneconom ¢ standpoint. From an econom c
st andpoi nt or perspective, we | ook at resource options
that provide our custoners reliable service at the
| owest possible electric rates, not necessarily the
| onest possible cost. W also | ook at resource options
inregard to certain things such as fuel diversity, in

regard to assisting in regional reliability aspects,
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et cetera. So there are nmany aspects of resource

pl anni ng.
Q So for all systemcosts, it's just one of
t hose consi derations?
A System cost is a conmponent, yes.
Q You nentioned fuel diversity is one; regiona

reliability is another, is that correct?

A El ectric rates was anot her.
Q Uh- huh.
A Hedges agai nst future environmental costs and

fuel costs would be anot her.

Q Geat. | want totalk alittle bit about your
integrated resource planning process, and let's go
through this step-by-step. First, you performa |oad
forecast update, is that correct?

A That is one of the first steps, yes.

Q (kay. So updating the |oad forecast is the
first step?

A One of the first steps.

Q One of the first steps. GCkay. For |ay people
that may be followi ng the hearing, a |oad forecast is
anot her name for demand for electricity, is that
accurate?

A Yes. |It's a forecast of electricity usage.

Q Ckay. And once the |oad forecast is updated,
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it's reduced by an anount FPL believes that the savings
i mpact of federal appliance and lighting efficiency
standards, the savings fromthose standards wi Il reduce

denand, is that correct?

A Not quite. In our forecasting process, that's
an integral part of the forecast. It's not aline item
reduction to an already conpleted forecast. It's

integrated into the forecasting process itself.

Q Ckay. But it is accounted for?

A Yes.

Q And then the |oad forecast is further |owered
by savi ngs inpact of demand-side nmanagenent, or DSM
whi ch includes increnental energy efficiency that FPL
plans to inplenment in the future, is that correct?

A Yes, and it's | owered further by increnental
| oad control progranms as opposed to energy efficiency
t hat have been approved by this Conm ssion and which we
proj ect going forward.

Q Right. That was ny next question. It also
i ncl udes the cumul ative and projected increnental
i npacts of demand response, is that correct?

A That's correct.

Q Ckay. Now, the anmount of energy efficiency by
whi ch denmand is reduced is restricted by how much of it

passes sel ected cost-effectiveness tests, is that
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correct?
A | woul d di sagree and explain as follows. In
regard to the two types of -- let nme termthemas two

types of energy efficiency pathways for our custoners.
One of themis the utility prograns, energy efficiency
prograns that we have been directed to do fromthe | ast
DSM pl an docket. In addition, in our forecast we go
beyond t he years covered by the |ast DSM pl an whi ch
ended in -- let's see, 2019, | believe. W extend it
out another five or six years at about 100 negawatts a
year.

In direct response to your question, that is
at least in part determ ned by the nunmber of prograns
that pass certain cost-effectiveness tests seen by the
State of Florida. The second pathway has nothing to do
with cost-effectiveness. These are the inpacts of the
mandat ed codes and standards that are integrated into
our | oad forecasts, and that nunber has grown
substantially over the |ast few years.

To give the Comm ssion an idea as to what we
are looking at currently in our forecasting process, for
the next ten years we have roughly 300 negawatts of | oad
control projected to be inplenented, about 900 negawatts
of energy efficiency program And in the nmandated codes

and standards we have over 1800 nmegawatts coming in
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that, again, are reflected in our |l oad forecast. So al
told we are | ooking at sonething on the order of

3,000 negawatts of efficiency and with a snmall anount of
that being | oad control already projected.

Q So that was kind of a long way to answer ny
guestion in the affirmative?

A In part in the affirmative. Again,
cost-effectiveness is not a factor in regard to the
mandat ed codes and standards which constitute far nore
than hal f, approximtely 60 to 65 percent of the total
energy efficiency that is being projected in our
forecasted resource need.

Q Mandat ed standards are not utility sponsored,
is that correct?

A That's correct.

Q They are enbedded in your demand forecast, is
that correct?

A I would use the termintegrated, but | think
it's the sane thing

Q Integrated. GCkay. Very good. And we wll
get back to this subject in a few m nutes.

Now, the energy efficiency and the demand
response savings are accounted for as a line item
reduction to the | oad forecast?

A That's correct.
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Q Ckay. So then after you nake these
adj ustnents for energy efficiency savings and denmand
response, the resulting what | believe you called firm
| oad forecast then forns the basis for eval uating
conpeting options to nmeet the resource need, correct?
A In part. It fornms the basis for cal culating

when we need resources and how nuch resources we need.

And once that is settled, then we turn our attention to

the conpeting resource options.

Q Ckay. And the timng of those resource needs

is the criteria that is used in the current feasibility

study, correct?
A Yes.

Q kay. So let's just take a step back for a

second. Let's talk about the conponents of demand-side

managenent that you consider in arriving at this

so-called firmload. DSM consists of both negawatt

reducti ons and gi gawatt hour reductions, correct?
A Yes.

Q kay. And let's clarify the distinction for

| ay people. A negawatt hour reduction is a reduction in

t he anmount of energy capacity needed to neet demand at
any given tine. Do you accept that definition?
A No. |If you will repeat again, I'll try to

pi ck up the distinction here of what | was disagreeing
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with.
Q Sure. A negawatt hour reduction is a
reduction in the anount of energy capacity needed to

meet denand.

A No. The word capacity, | believe, is where we
di sagr ee.

Q Ckay.

A I would define negawatt hour reduction as

bei ng energy reduced during any hour of the 8,760 hours
per year. And a nmegawatt reduction for terns of
resource planning purposes is a reduction on the
forecasted peak sumrer and peak wi nter hour of the year.

Q Ckay. |1'Il accept that. And a nmegawatt hour
reduction is typically effectuated by a programthat nay
cycle down air conditioning during sumer peak, is that
correct?

A That woul d be one way to do it, yes.

Q Al right. And that's commonly referred to as
demand r esponse?

A If the utility either directly or indirectly
is causing that reduction, either through prices or by
pushing a finger on a button, that is generally terned
as denmand response, yes.

Q Thank you. And a gigawatt-hour reduction is

the reduction in use during any time during the year,
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those 8, 760 hours that you alluded to, and that's
referred to as energy efficiency, is that correct?

A That is one aspect of energy efficiency
prograns, yes.

Q Ckay. And exanpl es of energy efficiency
nmeasures include, for instance, increased |evel of attic
insulation that hel ps naintain the tenperature inside
the honme, is that correct?

A Yes.

Q Ckay. And repairing | eaking A/C ducts is an
energy efficiency neasure, is that correct?

A Yes.

Q And replacing an AACunit with a nore
efficient one is an exanple of an energy efficiency
nmeasure, is that correct?

A Yes.

Q kay. And, for instance, placing w ndow film
on your wi ndows to reduce the amobunt of heat that enters
your house through direct sunlight is an energy
efficiency neasure, is that correct?

A Yes.

Q kay. And a reflective roof is an exanpl e of
an energy efficiency neasure, right?

A Yes.

Q Ckay. And these neasures we have j ust
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nmenti oned are intended to reduce energy use and reduce
peak demand, is that correct?

A Ceneral ly, yes.

Q Ckay. | want to ask you about -- just a
little bit nore about your internal resource planning
process. Wuld you characterize the FPL internal
resource planning process as the selection of the nost
cost-effective and economcally efficient portfolio
resources to neet the demand for electricity services?

A I would expand it a bit to say that we al so
take into account other aspects of it, such as fue
diversity, such as reliability aspects, et cetera.

Q Ckay. And if electricity demand coul d be net
nore economcally with another source, it would be

reflected in your feasibility study?

A Coul d you give nme an exanple, please?

Q | cannot at the nonent, but if there were

A Wul d you repeat the question, then, please?
Q Sure. If electricity demand could be net nore

economcally wth another resource, it would be
reflected in your feasibility study?

A It would be -- | would say resource options
are considered in our resource planning anal yses.

Q Ckay. So as we have di scussed, DSM prograns

i ncl udi ng energy savings fromenergy efficiency are used
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to reduce demand projections for the purpose of

eval uating the natural gas and nucl ear option in your
feasibility study, correct?

A "Il ask you to repeat, please.

Q Sure. DSM program savi ngs, including energy
efficiency and demand response, are -- they are used to
reduce denmand projections, correct?

A Yes.

Q They are a line item Ckay. And then they --
so, therefore, they are not used in your feasibility
study as a resource option on the second end of your
feasibility study? 1In other words, they don't -- it's
not a conpeting option to neet resource needs?

A I would di sagree. Because we have consi dered
whet her or not there are other alternatives, including
i ncreased | evels of DSM before we do our feasibility
anal ysis for nuclear. And what we have found,

Conmi ssioners, is we do not believe it is reasonable
that there is enough cost-effective DSMout there to be
a viable alternative to Turkey Point 6 and 7, or for
that matter, to the conbined cycle with which we are
conpeting head-to-head with Turkey Point 6 and 7.

Q Now, Doctor Sim to be clear, you' re talking
about running these energy efficiency neasures through a

cost-ef fecti veness test?
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M5. CANOG Excuse ne, M. Chairman. |'m going
to object at this tine. W have been going for a while
now t al ki ng about DSM and energy efficiency nmeasures
without a direct link to this witness' prefiled
testinony, so | would object to further questions al ong
this Iine.

CHAI RVAN BRI SE: M. Cavros.

MR CAVROS: Sure. | would refer FPL counsel
and Doctor Simto Page 17 where he discusses in his
testinmony the projected DSM the current DSM and t he
projected DSM And |I'mtrying to lay a foundation so we
can address sone of this. And he also goes into quite a
bit of detail into his internal resource planning
process at FPL and how they cane to select -- how they
cane to the point of selecting natural gas and nucl ear
as conpeting options to neet resource needs.

And before | can get there, | just need to |ay
alittle bit of foundation, and |I'malnost there. So if
you can just give nme just a little bit of |atitude, we
will be leaving this inquiry in a mnute.

CHAI RVAN BRI SE:  Sure. You can proceed.

MR CAVRCS: kay. Thank you.

BY MR CAVRCS:
Q Let nme perhaps approach this in a nore direct

way, Doctor Sim Energy efficiency neasures never
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conpet e head-to-head as a resource wth the proposed
Turkey Point units; that's correct, isn't it?

A That's correct. They did conpete head-to-head
with the conbined cycle that we put up in our
feasibility analysis as the best and toughest conpetitor
for Turkey Point 6 and 7.

Q But they never went head-to-head with the
proposed Turkey Point nuclear unit in ternms of neeting

your resource need in 2022/ 20237

A That's correct, and | can expl ain.
Q Now, | believe your explanation is going to,
you know, go into your -- the goal-setting process and

the cost-effectiveness test that you use prior to
deciding what is or is not cost-effective in terns of an
energy-efficiency neasure. And |'m not going there.
I"mjust, you know, asking a sinple question, and that
is given your |RP process, unconstrained energy
ef ficiency, unconstrained by any test, by any Tot al
Resource Cost test, any Rate Inpact Measure test that
was hotly debated during the previous conservation goa
setting process.

' masking you just a straightforward
guestion, and that is unconstrained energy efficiency
was never conpared as a conpeting option to neet

resource needs as was natural gas, as was Turkey Poi nt
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for the dates of 2022/2023?

A I would say the answer to that would be yes,
but then we don't | ook at any resource option as being
unconstr ai ned.

Q kay. Let's go to diversity. |If you could
turn to Page 17 of your testinony, and if you could go
to Line 5. And if you would be kind enough to read the
two sentences, the sentence ending at Line 8 out |oud
for the record, please.

A This is page -- which page, please?

Q I"'msorry. This is Page 17, Line 5, starting
with FPL's projected.

A "FPL's projected need for new resources,
assum ng that the resource need is net by new generating
capacity, is presented in Exhibit SRS-5. This
proj ection assunes that FPL is inplenmenting DSM t hr ough
the year 2019 at a level consistent wwth the FPSC s 2011
DSM pl an order, Order No. PSC- 11-0346-PAA-EG "

Q That's fine. Thank you

Doctor Sim what nmakes you think that the
Conmmi ssion wi |l approve goals that are consistent with
the plans that you are inplenmenting now?

A I"msorry, repeat the question, please.

Q Sure. You nmade an assunption here, and |I'm

aski ng you what nakes you think the Comm ssion wll
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approve goals that are consistent with the energy
savings of the plans that you are inplenenting now?

A "' m maki ng no judgnent as to what the
Commi ssion wll decide as the new DSM goal s when we have
t hat docket next year. |'moperating solely on what is
approved currently for FPL to inplenent in regard to
DSM  And on top of that, |I'massum ng that we go
100 nmegawatts a year for six years that go beyond the
DVB goal s peri od.

Q Uh- huh. \What are your energy efficiency
projections in your feasibility study for after 2025,
what assunptions do you nake?

A W assune that what is inplenented -- excuse
nme, what is integrated in the |oad forecast is assuned,
and that only. And that's true for the resource plan
with Turkey Point 6 and 7 and for the resource plan
wi t hout Turkey Point 6 and 7. So the efficiency inpact
is, in effect, washed out for the two resource plans
that we are conpari ng.

MR CAVRCS: Ckay. I|'mgoing to ask you to
| ook at a couple of exhibits. 1'd like to mark two
exhibits right now, and --
CHAI RVAN BRI SE: Sure. W are at 115 and 116.
MR. CAVRCS: Thank you. The first one -- and

they are connected with a paper clip. The first one is
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an FPL Ten-Year Site Plan Excerpt, and attached to it is
FPL 2012 DSM Annual Report Excerpt.

CHAI RMAN BRI SE:  So 115 is the ten-year
excer pt ?

MR. CAVRCS: FPL Ten-Year Site Plan Excerpt,
yes. And the other exhibit is FPL 2012 DSM Annua
Report Excerpt.

M5. CANO Pardon ne. | don't think the
second thing we received is a DSMreport excerpt. W
have a sensitivity analysis 002.

MR CAVRCS: Ckay.

CHAI RVAN BRI SE: W haven't received anyt hing,
as far as the second one.

MR CAVRCS: Ckay. W'll fix that.

(Pause.)

MR CAVRCS: | apol ogize. W handed out the
wrong exhibit.

CHAl RVAN BRI SE:  Sure, that happens.

Well, as we are addressing the little m x-up,
| think we are hitting on that two-hour mark, and we
want to give our court reporter alittle break. So we
will take, | guess, a five to seven-m nute break.

(Recess.)

CHAI RVAN BRISE: Al right. W are now going

to officially reconvene. | know that we were -- right
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bef ore our break, we were | ooking at Exhibits 115 and

116, and | want to nake sure that we have the right ones
in front of us. And 115 is the FPL Ten-Year Site Pl an
Excerpt, and 116 is the FPL 2012 DSM Annual Report
Excer pt.

Ckay.

(Exhi bit Nunmbers 115 and 116 narked for
identification.)

M5. CANG May FPL be heard?

CHAI RVAN BRI SE:  Sure.

M5. CANOG Thank you

M. Chairman, we have spent about an hour
di scussing the intricacies of DSM and energy efficiency,
and we have been answering questions that really go to
per haps future DSM goal s proceedi ngs, or even past need
determ nation proceedings. So in light of the fact that
these questions are only at best |oosely related to the
Wi tness' testinony and not directly relevant to any
enunerated i ssue of the remaining issues in this
proceedi ng, we would just ask that counsel could,
per haps, nove along and Iimt his questions to those
issues directly at issue in this proceeding. Thank you.

CHAI RMAN BRI SE:  kay. Thank you.

M. Cavros.

MR. CAVROS: Conmi ssioner, the foundation that
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I"'mlaying here goes really to FPL's integrated resource
pl anni ng process and how that -- and that in itself
fornms the foundation of the feasibility analysis. So,
you know, the witness has testified that, you know, they
| ook for certain attributes when they are going through
their resource planning process. And | think that this
is, you know, directly relevant in terns of, you know,
do they use this as a resource, do they not use it as a
resource, does it get -- you know, does it get to
conpet e agai nst nucl ear power, or is it just always
going to be natural gas and nucl ear power going
head-to-head as a resource option.

And, you know, before | can do that, | just
need to lay down just sonme foundational facts on the
record there. You know, | just think it was the
legislative intent to really dig into these things, when
t hey passed the new bill. And, you know, | understand
the conpany's reticence to go into this, but I think it
is inportant, at least for this proceeding, todig in it
just alittle bit deeper. | don't have much | onger to
go with this line of questioning. In fact, nmaybe
another five to seven mnutes, and I'mdone with this
line of questioning. But | think it's inportant to get
it on the record.

| think the legislative intent in SB 1472 was
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to apply a higher scrutiny, toreally dig into this, and

| just don't think it should be gl ossed over.

CHAI RMAN BRI SE:  Thank you. W recogni ze that
you're trying to lay the foundation for, you know, your
l'ine of questioning and your briefs and so forth. W
have given you sone |atitude, and so you say five or
seven mnutes, and | amgoing to give you five or seven
m nutes of l|atitude, and then we expect for you to
continue into other lIines of questions.

MR. CAVRCS:. Thank you. | appreciate that.

CHAI RMAN BRI SE:  Thank you.

BY MR CAVRCS:

Q Ckay. Doctor Sim good afternoon, again.

Bef ore you you have an FPL Ten-Year Site Plan excerpt.
If you will turn to that first page, you wll see two
tables. One table, the table at the top is -- and the
colum all the way to the right is sales to ultimate
custoners in gigawatt hours. Do you see that table in
t hat col um?

A Yes.

Q kay. At the very bottom if you go to 2012,
you Wi ll notice that that figure is 102,226. |Is that
correct?

A In Schedul e 22.2, yes; 102, 226.

Q Correct. And then there is another Exhibit
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Nunber 116, which is an excerpt froma filing of your

2012 DSM Annual Report, and on the cover sheet there is
a table there in the mddle of the page. And if you go
to the bottomof the first colum, it has an actua
total achieved gigawatt hour energy, and it has 211.

Do you see that there?

A Yes.

Q Ckay. And what | would like to determne is
how much energy you neet through energy efficiency. How
much el ectricity demand you neet through energy
efficiency in 2012. And this can be acconplished by
dividing the 211 by the 102,226. And I'd like you to do
that, and | understand you have a Master's in
mat hemati cs, but | have a cal culator here which |I'mnore
than willing to provide to you to conme up with that
nunber.

A |"msorry, what nunber are you trying to get?
You nentioned energy and you nentioned denmand, so what
are you asking?

Q Right. How nmuch demand -- as a percentage of
your total sales in 2012, how nuch of that was net
t hrough energy efficiency?

M5. CANO | object. | really have a hard
tinme seeing howthis is relevant to any issue in this

proceedi ng. The anount of DSM as a portion of sales in
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2012, | just don't see howthat relates to Turkey Point
6 and 7 or its feasibility analysis which cones into
commercial operation in 2022 and 2023.

CHAI RVAN BRI SE: M. Cavros.

MR CAVRCS: The witness has al ready stated
that they have nmade certain assunptions noving forward
t hrough 2019 through 2025. So if | can't -- you know,
if 1"'mnot allowed to get this calculation, then we
can't extrapolate that to the tine that these units
would be in service. It's a sinple calculation. 1'm
just asking that he cal cul ate that nunber and provide it
to us.

THE WTNESS: If | may clarify? The nunbers
he's referring to are gigawatt hour nunbers that have
absolutely no relationship to the timng or the
magni t ude of our resource need. That is driven solely
by negawatts, not by gigawatt hours.

MR CAVRCS:. If | may?

CHAI RVAN BRI SE:  Sure.

MR CAVRCS: The witness has testified that
energy efficiency prograns reduce peak |oad. They have
a capacity value for reducing peak | oad, so they do
reduce negawatts. And so, you know, | fundanentally
di sagree with the witness, and | think this is

instructive for the Comm ssion to know, you know, how
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much of this resource are they actually deploying to

neet electricity demand as it relates to their planning
process and as it relates to the feasibility study.
CHAIRVAN BRISE: | will do this. | wll do
this; I will allowthe witness to answer your question,
but allow himto put it in the context of how they would
do the cal cul ations. Does that nake sense to you?
MR CAVRCS:  Yes.
CHAl RVMAN BRI SE:  Ckay.
BY MR CAVRCS:
Q Doctor Sim | have asked you to divide 211
gi gawatt hours by 102,226 gigawatt hours. |[|f you can do
that in your head, that's great, otherwise | do have a
cal cul ator here which | can offer to you
A Bal | park it's about, subject to check,
.2 percent, which neans absolutely nothing in regard to
our need for capacity. The need for capacity, both the
timng and the magnitude, is driven solely by the
nmegawatts, not by gigawatt hours.
Q Ckay. And that is two-tenths of one percent,
is that correct, roughly?
A Yes. Roughly, subject to check.
Q That's what | got using a calculator; that's
very inpressive. So the benefits of energy efficiency

include -- in fact, energy efficiency does not produce

FLORI DA PUBLI C SERVI CE COVWM SSI ON




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SACE 1st Response to Staff

024081

any C2 em ssions, is that correct?

A By itself, no. But by deferring the need for
future capacity it can increase a nunber of system
em ssions, because the systemw |l be |ess efficient
than it would be if, for exanple, a highly efficient
conbi ned cycle unit woul d have been built i nstead.

Q Ckay. And it produces no nitrogen oxide
em ssions, is that correct?

A By itself, no. But the net inpact may be an
increase in NOx. The sanme for SOx.

Q And by itself it produces no CO2 em ssions, is
that correct?

A By itself, no.

Q kay. And it also serves as a hedge agai nst
fossil fuel price volatility, correct?

A Per haps; perhaps not. Because is there a fuel
penalty associated with DSM avoi ding or deferring a fue
efficient unit, the systemis not as efficient in total
when that unit is deferred. So it is a call that could
go either way, dependi ng upon the DSM neasure and the
type of avoi ded generating unit.

Q Ckay. |I'mnot going to bel abor this point,
because the Chairman wants us to nove on, but -- so let
me just understand this correctly. You neet current

demand with about 67 percent of natural gas-powered
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plants, right?

A Wth energy delivered by burning natural gas.

Q I"'msorry, yes, correct. And then you neet
about 20 percent of demand through nucl ear - powered
plants, is that correct?

A Bal | park, yes.

Q Ckay. And then you neet about two-tenths of
one percent of demand through energy efficiency, right?

A No, because the energy efficiency that has
been i npl ement ed si nce we began DSM prograns, it's
probably al nost 30 years now, is already baked into our
| oad forecast. So that energy efficiency is not
explicitly accounted for in these tables you have shown
me, but it is buried in those | oad forecasts.

Q Sure. But in 2012 your increnental energy
efficiency was two-tenths of one percent, correct?

A For that one year only.

Q Yes. Thank you. It certainly doesn't | ook
i ke the conpany values it as a resource for
diversification, right?

A W val ue DSM resources, those that are
cost-effective, and, in fact, we are spending in excess
of $200 million a year for that resource because we
value it and because we believe it can be

cost-effective, and we have been doing this for
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30 years.

Q By the way, energy efficiency is the resource
that FPL's shareholders do not earn a rate of return on
is that correct?

A For the nost part, yes. There are exceptions.

Q Ckay. | want to nove on now.

Doctor Sim you did not have a | ot of
guantitative -- I'"'mnmaking a judgnment, and |'Il step
back fromthat. | want to speak to you about sone of
the qualitative inpacts or feasibility issues related to
the plant. One of themis cross-subsidization, and I
wanted to ask you if you considered cross-subsidization
in the utility context as a feasibility, as a

qualitative feasibility issue in your study?

A Coul d you provide an exanpl e, please.
Q Yes, sure. |'Ill give you an exanpl e of
nyself. | noved to Florida in 1994. These plants are

being built, presumably, in the 2022/2023 tine frane.

" mpaying for themnow They are projected to neet
demand in the future. | amtechnically -- well, | don't
need the power. |'mdoing fine just now, yet I'm
subsidi zing themfor future custoners. Did you consider
that aspect of cross-subsidization as a qualitative
consideration in your feasibility study?

M5. CANO  Coul d counsel point us to what
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issue in this docket this question relates to?

MR CAVRCS: If the witness has an opinion he

is free to share it. It is a qualitative -- it could be
a qualitative feasibility issue. I'mthrowng it out
there. |If he has an opinion, he is free to share it.
If not, | can nove on.

CHAI RVAN BRISE: Al right. | guess I'l|
state this for future reference, as well. M preference

for cross-examnation is cite the page, cite the |ine,
ask the question, or clarification, and we go from
there. GCkay. That's generally ny preference.

MR. CAVRCS:. Fair enough, Comm ssi oner.

What I'd like to do is mark another exhibit.
And this is called consumer -- or, rather, custoner
econom ¢ benefit crossover tineline. And | believe this
woul d be Exhibit 117.

CHAI RVAN BRI SE:  Yes, it would be.

(Exhi bit Nunber 117 marked for
identification.)

CHAI RVAN BRI SE:  So the short title would be
Cust oner Econom c Benefit Crossover Tineline?

MR CAVRCS: Yes, Chairnman.

CHAI RVMAN BRI SE:  Ckay.

MR. CAVRCS:. Doctor Sim when you' re ready |

will --
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THE W TNESS: Ready.
BY MR CAVRCS:

Q Ckay. Now, this graph is a response by FPL to
a staff interrogatory request. It shows a tineline of
when t he econom c benefit to customers of |ower fue
costs exceeds the costs incurred frombuilding the plant
if the plant is placed in service in 2022/2023, correct?

A It is part of our response to this
i nterrogatory.

Q Ckay. There has been nunerous references both
in Wtness Scroggs' testinony and your testinony about
the fuel -saving benefits of the plant, and I want to put
the -- | want to put the benefits into a tenpora
per specti ve.

The tinmeline starts at 2013. The crossover
poi nt under a high natural gas/high CO2 scenario doesn't
occur until 2038 or so, is that correct?

A It's half right, half incorrect. |If you I ook
at the cunul ati ve nom nal crossover, it is out in 2038.
If you | ook at what year custoners begin to receive
| ower bills due to the benefits of the programor the
project, it cones in in 2028.

Q Uh-huh. But I'mlooking at net benefit. In
ot her words, when the fuel cost savings start exceeding

the costs that have been incurred by building the plant.
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A And that year would be 2028. That's the first
year in which custoners begin to receive benefits.

Q That's not indicated on this graph

A Because it is cumulative on the graph. The
annual value show it crosses in 2028. M view,
Conmmi ssioners, is that each year the anount of nobney
that custonmers have paid, whether it's positive or
negative, is gone as you nove past that year. And you
| ook at the next year, do custoners begin to benefit in
the next year fromthe costs that will be incurred and
the benefits that will be realized. And on that basis,
the first year in which custoners receive a benefit,
that year is 2028 and every year thereafter through
2063.

This graph |l ooks only at cumulative. It says
let's go back to 2013 and let's look at all the costs
that have been incurred and all the benefits that have
been received, and let's ignore the fact that those
years will be past us. And if you account for all of
them then in 2038, custonmers will see a net cumul ative
benefit.

There are two different ways to ook at it.
In ny opinion, the nore inportant one is how | ong does
it take before custoners begin to receive benefits, and

that year woul d be 2028.
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Q Let's consider the net cumul ative benefit
scenario --

A | thought you woul d.

Q -- for a nmonent. Then the crossover point, if

we consi der the high natural gas/high C32 scenari o,
doesn't occur until 2038, so that's 25 years from today,
is that correct?

A That's correct.

Q Ckay. And under a | ow natural gas/low CO2
scenario it doesn't occur until approximately 2049
according to this graph, is that correct?

A That's correct. | will point out that the
nunbers you are | ooking at are |ooking at, again, half
of our answer where we are assum ng the hi ghest end of
t he nonbi ndi ng capital cost range.

Q Right, | understand that.

Now, if we use the 2038 crossover date, |I'm
going to provide you an exanple. If I'ma 60-year-old
customer, FPL custonmer today, | won't see a net
cumul ative benefit until I'm 85 years old, right?

A Assuming that the math is correct, yes. But

it's no different than with any other resource option,
be it DSM be it nuclear, be it conbined cycle. There
is alnost always a crossover period. And if customers

pass away, nove out of the state, nove out of the
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service territory, et cetera, the sanme situation hol ds.

Q Ckay. And, likewise, if we used the 2049
crossover date, | won't start seeing a net savings as a
60-year-old FPL custoner today until 1'm 96 years ol d?

A If you are one that would | ook at cunul ati ve,
yes. |If you are one that | ooks at when you woul d begin
receiving benefits, it would be considerably fewer
years.

Q Ckay. And if -- bear with nme for a second,
and then we'll nove on. |If we used, again, the 2038
crossover date, if 1'm70 years old today as an FPL
custoner, | won't see a net savings until 1'"'m95, is
that correct?

A That woul d be correct. Simlar to a nunber of
DSM prograns that take a very long tine in which to
crossover cunul atively.

Q And, lastly, if we used the 2049 crossover
date, and |'"'ma 70-year-old FPL custonmer, | won't start
seeing a net cunul ative benefit until 1'm 106 years ol d,
is that right?

A That's the math, yes.

Q kay. | want to talk a little bit nore just
about sone of the assunptions that were used in the
feasibility analysis. |If there's a drop in denmand,

woul d it necessarily push back the in-service dates of
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the units, all things being equal ?

A Repeat the question, please.

Q Sure. If there was a drop in demand, would it
necessarily push back the in-service dates of the units,
all other things being equal ?

A It coul d.

Q Ckay. And | guess the flip side of that
question is that if your demand projections are
inflated, you could be planning for a resource that
isn't needed as soon as you think it is, correct?

A | disagree with the prem se of the question
that our |oad forecast is inflated.

Q I f.

A Well, | disagree with the prem se.

Q Ckay. Well, you can disagree with the
prem se, but if your demand projections were
overestimati ng, you could be planning for a resource
that isn't needed as soon as you think. |Is that fair to
say?

M5. CANO Asked and answered.

MR. CAVRCS: Actually --

CHAIRVAN BRISE: No, | don't think he answered
the question. | think he asked for it to be restated.

THE WTNESS: Let ne attenpt to restate.

If our |oad forecast becones | ower than what
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is currently projected, our resource need wul d be

pushed out, all else equal.

MR CAVRCS: Ckay. And | would just like to
mar k anot her exhi bit.

CHAIRVAN BRI SE: Sure. W are at 118.

(Exhi bit Nunber 118 narked for
identification.)

MR. CAVRCS: And | don't have a cover page.
This is the review of the ten-year site plan excerpt.
That was a mstake. Can | switch with you? | just have
the title. Thanks. And this is entitled PSC Revi ew of
the 2012 Ten-Year Site Pl ans, Excerpt.

CHAI RMAN BRI SE:  Ckay. Thank you.

BY MR CAVRCS:

Q Al right. Doctor Sim if you' re ready?

A ' mready.

Q Ckay; great. This docunment -- if you | ook at
the table in the mddle of it, and the text above it,
and 1'lIl go ahead and read the text to put sone context
to the table.

Table 5 below illustrates the historical
forecast error for 2012 and 2011 on an average error and
average absolute error basis. The cal cul ated average
error is positive for all ten-year site plan utilities.

This shows a tendency to over-forecast with the
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resulting average forecast error for all ten-year site
pl ans conbi ned at 11.38 percent in 2012.

And if you |l ook down at the first row, and
follow that row across, it shows an average

over-estimation by the conpany from 2007 to 2011 of

roughly -- well, it's 12.12 percent; is that right?
A For net energy for load, that's correct.
Q Ckay.
A And, again, I'll state net energy for |oad has

nothing to do with the projection of resource needs or
t he magni tude of resources. What's inportant are
nmegawatts, not gigawatt hours net energy for | oad.

Q Ckay. That's all 1 have for that exhibit.

What capacity factor did you use for the
proposed reactors in the feasibility anal ysis?

A | believe we used an availability of
approxi mately 95 percent that varied fromyear-to-year
inregard to the timng of the refueling.

Q Ckay. As a capacity factor -- a 90 percent
capacity factor would necessarily |ower the economc
benefit of the plant, is that correct?

A Conpar ed to?

Q Conpared to 95 percent.

A Right. But we did not, our nodels did not

predict that it would be 95 percent every year. In
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certain years where we had no refueling, it would

operate at full availability, which would approach

95 percent. In other years it woul d approach 90 percent
sinply because we had to take the unit out for schedul ed
ref uel i ngs.

Q Ckay. So maybe | asked the wong question.
What is your average capacity factor over the life of
the unit?

A | believe we didn't cal culate an average, but
we showed the annual projection for both Turkey 6 and
Turkey 7 in our response to one of staff's
interrogatories. So we project it for every year the
same way it was dictated in our nodel.

Q Ckay. |I'mnot a nucl ear engi neer, but you are
not going to run a new unit that's a new design at
90 percent capacity for the first few years, are you?

A I"'mnot a nucl ear engineer either, so | can't
respond fromthat perspective.

Q Fair enough. Wat useful life is used for the
natural gas units used in the feasibility study?

A In the feasibility study we assuned a book
life of 30 years, but we assuned that they kept
operating throughout the analysis period. So, in
essence, they were running the sane |ife as the nuclear

units, 40 years.
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Q Ckay; great. And could you turn to Page 29 of
your testinony, please. And specifically on Line 4, you
state that you project approximately a present val ue of
alnmost a billion dollars in savings for not having to
construct transm ssion lines to inport power into the
sout hern region by building Turkey Point 6 and 7. D d |
state that accurately?

A That's correct.

Q Ckay. Woul d those sane savings apply to the
natural gas units in your feasibility study?

A No, because the natural gas unit was not
assunmed to be sited at the Turkey Point site. W |ooked
at that possibility and what we saw was the price of
getting firmnatural gas to the Turkey Point site was
far in excess of this 939 mllion CPVRR Therefore, if
we were going to build a conbined cycle, it would be
cheaper to build it el sewhere outside of
M am - Dade/ Broward and incur the cost for this
transm ssi on

Q It would be cheaper given the fact that it
woul d save alnost a billion dollars in net present
val ue and transmssion line --

A Let me try to put it in installed cost basis.
This 933 mllion CPVRR equates to roughly 650 mllion in

installed cost for building the transm ssion lines. The

FLORI DA PUBLI C SERVI CE COVWM SSI ON




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SACE 1st Response to Staff

conbi ned cycle on the other hand, the last cost | got
for bringing a pipeline all the way through popul at ed
Broward and M am -Dade to the Turkey Point site,
installed cost was 1.2 billion, alnost double.
Therefore, if we were going to build a conbined cycle,
the | east expensive option would be to build it outside
of M am - Dade/ Broward. Excuse nme, outside of the Turkey
Point site for sure.

Q That woul d have costs associated with it, as
well, wouldn't it, building it outside of Broward?

A It would. But it would have |less cost than if
we were to build it down at the Turkey Point site.

In other words, Conmm ssioners, we put the
Turkey Point 6 and 7 up agai nst the nost cost-effective
arrangenent for a conbined cycle we had at the tine.

Q And that billion dollars, alnost billion
dollars in net present val ue savings hel ps to nmake the
project as it goes up against a natural gas plant. It
tends to weight it nore favorably?

A Yes. Anything that increases the benefits of
a project is favorable for that project.

Q Ckay. |If you'd be kind enough to turn to
Exhibit SRS-3 for ne. And we are getting close to the
end here. And you've got environnmental conpliance cost

tables, and | want to tal k about environnental
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conpliance costs for a second. There are |aws that

regul ate SO2 em ssions, correct?

A Yes.

Q Ckay. And there are laws that regul ate
ni trogen oxi de em ssions, correct?

A Yes.

Q And those laws permt the trading of pollution
credits so that there is kind of a discernable price for
conpliance to those laws, is that correct?

A Yes.

Q Ckay. And there are no |laws that create
conpl i ance costs for C2 currently, correct?

A Not federal, and not in the State of Florida.
However, there are, for exanple, in the State of
Cal i forni a.

Q Thi s proposed project is being planned to be
sited in Florida, correct?

Yes.

Q Ckay. For there to be a cost on carbon, it
woul d have to be, perhaps, a carbon tax or a
mar ket - driven cost through a cap and trade policy, is
t hat your under st andi ng?

A There are many varieties that it could take.

Q Uh- huh. And that woul d have to be

| egi slatively inplemented, correct?
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A That's correct.

Q Ckay. And that would have to be either at the
state level or the federal level, is that right?

A Yes. And at the tine we were putting the
feasibility analysis together, for exanple, we saw
activity at the federal governnent level in terns of a
proposed carbon tax bill by Senator Boxer and Senat or
Sanders, we saw a di scussion draft docunent by
Representati ve Waxman and Senat or Wi t ehouse al so
calling for a carbon tax. So with proposals such as
that, we stuck with the proposal we had used in 2012 for
a G2 all owance cost, or conpliance cost, let's put it
t hat way.

Q So these conpliance costs w thout any existing
costs or any legislation in place, this is essentially a
political guessing gane, is that correct?

A | would say | could agree with that statenent,
although I would think it is, with President Cbhama's
menor andum to the EPA urging action on CO2 and gi Vi ng
explicit tinmetables between now and 2016, | would say it
is probably nore likely that we are going to see nonzero
CX2 costs than at this tinme |ast year for sure.

Q Doctor Sim you just testified that there
woul d have -- CO2 costs would have to be | egislatively

i mpl ement ed, correct?
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A No, | don't believe | testified to that. |
believe | nmentioned that there were |egislative
proposal s, but | also nentioned that President Cbama has
ordered the EPAto act in terns of -- | believe the
term nol ogy was standards, regul ations, or guidelines
for CO2 costs or -- lowering C2 for both existing units
as well as for new units, with hard tinelines for that
to be acconpli shed.

Q But, Doctor Sim it's inportant to distinguish
bet ween what EPA rules m ght cone out and actua
conpliance costs. Are you famliar with the ean Ar
Act, roughly?

A Roughl y.

Q Ckay. Are you famliar that there is no
section in the ean Air Act that gives the agency
authority to issue a carbon tax or develop a cap and
trade progran?

A | don't think I"'mqualified to respond to that
question, sir.

Q Ckay. Do you have an opinion as to whether

the Republican majority in the House of Representatives

wi || ever approve a carbon tax?
A I have no opinion on that.
Q Uh- huh. These costs essentially are

specul ative, aren't they, Doctor Sinf
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A I'd say they are forecasts, and we deal with
forecasts for all costs, both for costs for the units,
fuel costs, et cetera.

Q And were you here earlier for Doctor --
rather, Wtness Scroggs' testinony?

A For the bulk of it, yes.

Q Ckay. And we | ooked at a Concentric exhibit
where Concentric Energy advisors pegged the overni ght
costs of the Turkey Point plant per installed kil owatt
at $5,320. Do you recall that?

A Yes.

MR CAVRCS: Ckay. Wat |1'd like to do, and
this is ny last exhibit, is nmark another exhibit.

CHAI RVAN BRI SE: 119,

(Exhi bit Nunber 119 nmarked for
identification.)

MR CAVRCS: Let nme find it. And this exhibit
is entitled Sensitivity Analysis with a Zero C»2
Conpl i ance Cost.

CHAI RMAN BRI SE:  Thank you.
BY MR CAVRCS:

Q Doctor Sim this is a response by Florida
Power and Light to a staff interrogatory. It's a
sensitivity analysis assum ng zero conpliance costs.

And if you look at the far colum, Columm 6, and you
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scroll down, those nunbers are nunbers -- well, those

nunbers essentially reflect different scenarios, high
fuel costs, nediumfuel costs, and | ow fuel costs and
different environnmental scenarios. But the one constant
is that there is no C2 conpliance cost, is that
correct?

A That's correct.

Q Ckay. Now, using the overnight
5,320 installed kilowatt price estimte, doesn't Columm
6 show that the plant is not cost-effective under any
fuel scenario?

A It shows that given the assunptions in this
one sensitivity analysis, that is the outcone. However,
as noted at the bottom just changing one of the
assunptions, such as going froma 40-year |ife which we
think is highly conservative and which we have used in
Turkey Point 6 and 7 to a 60-year operating life, would
change this dramatically. | think in that case you'd
have six out of the seven, at |east, being
cost-effective even with no CQ2.

And | would rem nd the Comm ssion that these
br eak- even costs change from year-by-year, from one
feasibility analysis to another, and I would fully
expect themto change next year.

Q Okay. And, lastly, Doctor Sim would you say
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that the project is, quote, still economcally feasible

at this tine?

A Yes; definitely.

Q Uh- huh. And woul d you know if that was what
Wtness Fallon's exact statement in his testinony for
Duke in this year's docket before they canceled their
reactor project |ast week?

A | cannot comment. | have not read his
testinmony, but | will point out that what's true for one
utility systemisn't necessarily true for another
utility system Qur systemis quite a bit different
than Progress Energy Florida, excuse ne, Duke Florida,
and, therefore, | would not expect the results of our
feasibility analysis to match theirs.

MR. CAVRCS: Thank you, Doctor Sim | have no
further questions.
CHAI RMAN BRI SE:  Thank you.
Staff.
MR YOUNG  Yes.
CROSS EXAM NATI ON
BY MR YOUNG
Q Good evening, Doctor Sim
In your prefiled testinony you discussed the
use of the break-even nethodol ogy to determ ne

cost-effectiveness of the resource plan with Turkey
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Point 6 and 7 as conpared to a resource plan w thout
Turkey Point 6 and 7, correct?

A Yes, sir.

Q Can you briefly explain the process for
perform ng the break-even analysis for conparison of the
resource plan with Turkey Point 6 and 7 projects and the
resource plan without Turkey Point 6 and 7 project?

A Yes. Essentially, we're conparing two
resource plans, one with Turkey Point 6 and 7, but
assum ng zero capital cost, but all other costs for the
unit such as fixed O&M fuel costs, et cetera, versus a
conpeting resource plan in which we have taken out
Turkey 6 and 7 and we have put in two conbined cycle
units simlar to those that we are building with our
noder ni zati on projects.

We then conpare the CPVRR costs for each fue
and environnental cost scenario. W see in all cases
that there is a significantly | ower CPVRR cost for the
resource plan with Turkey 6 and 7, as to be expected
assum ng zero capital cost, and we worked backwards to
find out what the break-even cost is for that particul ar
scenario of fuel and environnmental costs, and then we
conpare it to the high end of the nonbi ndi ng cost
esti mate range.

Q So can you explain to the Comm ssion why this
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nmet hodol ogy you chose was chosen and why you consi dered

it a reasonabl e approach?

A Yes. W have used this since our need filing
back in 2007. And we chose this approach because at the
time, and still today, there is uncertainty regarding
what the actual capital cost wll be for a new nucl ear
unit. And | believe as we explained in response to one
of the staff interrogatories, our approach may change
once we get to a point where we have a license in hand,
we have engineering studies and contracts in hand, and
we have a nore definitive projection of what the costs
will actually be.

Q Can you briefly explain what are
deconmi ssi oni ng costs?

A |"msorry?

Q What are deconm ssioning costs, and what's

i ncl uded i n deconm ssi oni ng costs?

A I"'msorry, | can't explain that wth any great
specificity, deconm ssioning costs. | don't deal wth
t hat .

Q In your anal ysis, was deconm ssioning costs
i ncl uded?

A I would have to check whether they were

inplicit in the nonbinding cost estimte range.

Q Ckay. In your analysis of the feasibility of
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conpleting the Turkey Point 6 and 7 project, did you
gi ve consideration to renewable fornms of generation as
an alternative?

A Yes. As we responded in response to an
interrogatory by staff, we did consider a nunber of
renewabl e energy resources. However, what we're | ooking
at isis this -- whatever renewabl e energy resource we
are looking at, is it a viable alternative to
2,200 nmegawatts of firmcapacity.

Wnd inthis state is not a firmcapacity
option; solar in this state is not a firmcapacity
option, which cuts themout at that point. Bionass can
be a firmcapacity option and we considered it.

However, all of the projections we have say that there
IS nowhere near 2,200 negawatts of unused bi omass
potential in this state.

Q Are you famliar with the termsunk costs?

A Yes, sir.
Q What are sunk costs?
A Sunk costs are costs that are already incurred

and behind you and which do not affect the decision
| ooking forward in order to conplete a project.

Q In your analysis of the economc feasibility
of conpleting the Turkey Point 6 and 7 project, in your

Prefiled Direct Testinony on Page 12 begi nning on Line
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5, you explain that -- you explain that sunk costs are
not considered in your analysis of whether to continue
or conplete the project, is that correct?

A Yes, sir.

Q Focusing on the fuel diversity, can | please
have you turn to |l ook at the FPL Ten-Year Site Pl an,
2013 to 2022, Page 100. And that's -- for purposes, we
have nmade an extra copy for you and for the
Conmmi ssi oner s.

MR, YOUNG And, Comm ssioners, that's Hearing
Exhi bit Nunber 79.
BY MR YOUNG

Q Do you have it?

A Yes, sir.

Q Al right. Looking at Page 99 and Page
100 that was just handed to you, the page shows where a
percent age of each fuel type contributes to FPL's
generation, right, energy generation?

A Yes, sir.

Q Is it accurate to say that these percentages
are calculated by dividing the gigawatt hours of the
energy produced with each fuel by the total net energy
for | oad shown on Page 99?

A Yes, sir.

Q On Page 99, the gigawatt hours produced by
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coal is projected to increase from4,884 in 2013 to
7,066 in 2022, correct?

A Yes.

Q How does FPL account for the nearly 2200
gi gawatt hour increase?

A Strictly econom cs on fuel costs. Wat we
have seen currently is very |ow natural gas costs that
are making it uneconom cal for certain coal units to run
during certain periods. However, natural gas costs are
expected to rise and to rise a bit nore quickly than
does coal. At a certain point there will be a
crossover, and coal will then be nore economcal to
utilize and it will be utilized.

Q Al'l right. Looking at Page 100, at Schedul e
6.2, Line 10. This shows the generation fromnatura
gas increasing from61l.1 percent this year to
67.1 percent in 2021, correct?

A Yes.

Q And in 2022, Turkey Point is added, which
reduced the projected natural gas percentage to
63. 2 percent of that year, correct?

A Yes, sir.

Q Wul d you expect the percentage of generation
fromnatural gas to go even |lower with the addition of

Turkey Point 7 in 20237
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A Yes. In 2023 -- well, let nme back up, if |
may. |In 2022 we're seeing the inpact of Turkey
Point 6 for roughly seven nonths of the year only,
because it has an in-service date of June of 2022. So
in 2023 we will see a full 12 nonths from Turkey
Point 6 and about seven nonths worth of contribution
fromTurkey Point 7. So we will see the nuclear --
excuse me, the natural gas percentage drop bel ow the
63. 2.

Q And, conversely, what will happen between 2021
and 2023 to the percentage of generation fuel ed by
natural gas by using the resource plan w thout the new
nucl ear pl ants?

A As indicated in ny testinony, we would see by
2023/ 2024 it woul d increase substantially to
approxi mately 71 percent.

MR YOUNG (Ckay. Can | have a second, M.

Chai r man?

CHAI RVAN BRI SE:  Sure.

MR, YOUNG No further questions.

CHAI RVAN BRISE: Al right. Thank you very
much.

Conm ssi oners?
Conm ssi oner Bal bi s.

COW SSI ONER BALBI' S:  Thank you, M. Chairman.
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I have a few questions for Doctor Sim

And I'd Iike for you to gointo alittle bit
nore detail on the alternative resource plan, and
specifically the PMarea nodel. Could you go into a
little bit of detail as to what factors are considered
when putting up the Turkey Point 6 and 7 agai nst a
conbi ned cycl e and/or determ ning operational costs?

THE WTNESS: Yes, sir. W first create two
resource plans, and the resource plans are identical up
to 2022. Then in '22 they begin to diverge. W put in
Turkey 6 and Turkey 7 in the one plan in 2022 and 2023.
In the alternate plan we put up one conbined cycle in
2022 and the second conbi ned cycle in 2024.

From that point on the resource plans add
i ncrenental conbined cycle capacity. They differ
slightly year-by-year, but essentially the sane anount
of conbi ned cycle is then added in each resource plan
t hrough the anal ysi s peri od.

VW then run those resource plans through our
Pri mavera nodel to get production costs, which are fuel
costs, variable O&M costs, em ssion projections which
lead to em ssion costs. And in addition, all of the
fixed costs are then capped for both resource plans, are
t hen cal cul ated on what we call a fixed cost

spreadsheet. So we capture certain things such as the
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capital cost of the generating units. Let's take the
case of the resource plan with the conbined cycle; it
will be the capital costs to the conbined cycle, the
firmgas transportation costs, the fixed &M the
capital replacenent, all of that for each unit as it
enters our system

COW SSI ONER BALBI'S: Okay. And then in
determ ni ng the break-even costs, you consider then the
capital costs, the operational costs, naintenance, fuel
and any potential carbon taxes?

THE W TNESS:  Yes.

COW SSI ONER BALBI'S:  Okay. And you conpare
t hat head-t o- head agai nst a conbi ned cycl e?

THE WTNESS: Well, let ne be clear
Conmmi ssioner. For the resource plan with Turkey Poi nt
6 and 7, we are assum ng zero capital costs. W have
fixed C&M costs, we have fuel costs, et cetera, but we
have zeroed out one thing, and that is the capital cost.
And then we | ook at the CPVRR stream of that resource
pl an versus the, as expected, higher CPVRR cost of the
alternate resource plan, and we work backwards. Wat
could that capital cost be for that fuel and
environnmental scenario to have the CPVRR of both
resource plans identical.

COW SSI ONER BALBI'S: Wi ch is how you put
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back in the capital cost --

THE W TNESS: Yes, sir

COW SSI ONER BALBI'S:  -- so that you do
account for it.

THE WTNESS: W work backwards to find out
what it would take to reach a break-even point.

COW SSI ONER BALBI'S: Ckay. And the results
of that are listed in your Exhibit 8, which lists that
in five of the seven scenarios, it is still
cost-effective.

THE WTNESS: Yes. That the break-even cost
is projected to be higher than the highest end of our
nonbi ndi ng capital cost range.

COW SSI ONER BALBI'S:  Okay. And you provided
rebuttal testinony to Wtness Jacobs, but it primarily
dealt with the EPU projects, correct?

THE WTNESS: That's correct.

COW SSI ONER BALBI'S:  And he did not provide
any testinony contradicting the break-even anal ysis or
the conparison of the natural gas versus Turkey Poi nt
6 and 7 scenari 0s?

THE WTNESS: That's correct. Hi s testinony
di d not address Turkey Point 6 or 7.

COW SSI ONER BALBI'S:  And the reason why I'm

asking is there has been a lot of attention placed
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recently on conparing new nucl ear units agai nst conbi ned

cycle plants, and I just wanted to clarify that FPL did
go through that exercise in performng this analysis in
your testinony.

THE WTNESS: Yes. For Turkey Point 6 and 7,
we conpared the two resource plans, which was
essentially a heads up of two nuclear units versus two
conbi ned cycl es under seven different scenarios of fue
and environnmental costs.

COW SSI ONER BALBI S:  Ckay. And when
indicate attention, |'msure you re aware of recent
newspaper articles, et cetera, that conpared the Levy
Uni ts agai nst conbi ned cycle, which | know you are not
famliar with their testinony, but we even received
correspondence from nenbers of the Legislature, you
know, requesting us to go through the analysis that,
according to your testinony, FPL has gone through, and
none of the intervenors have provided any alternative
testimony contradicting your results. So | just wanted
to point that out in an effort of transparency.

THE WTNESS: Comm ssioner, would it help if |
were to give you an opinion as to that newspaper
article?

COW SSI ONER BALBI'S: By all neans.

THE WTNESS: Ckay. First of all, let ne
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preface this by saying that the newspaper article only
gave bits and pieces of the assunptions that were to be
made in the analysis. And | have not seen the anal ysis,
but fromthe information they gave ne, | think the

anal ysis was seriously flawed on several points.

First of all, the approach of the analysis was
not a benefit/cost analysis as our anal yses are, | oo0king
at both benefits and costs. The analysis that was
described in the newspaper article was solely a cost
anal ysis: Wiat does it cost to build and operate
nucl ear units versus buil ding and operating conbi ned
cycles. The benefits of each were never considered.

Second of all, the approach that was used
| ooked at a comnbined cycle unit in which 90 percent of
the carbon em ssions were captured, and they assuned
that the remaining 10 percent was subject to a carbon
t ax.

Well, curiously mssing fromthe newspaper
article was any nention of what they did with the carbon
that they captured. There was no di scussion of carbon
sequestration. Therefore, one of two things would have
to happen. They woul d have to have then applied what
woul d have been a significant cost to then sequester al
this carbon they've captured, or they would have to just

rel ease this carbon they captured back to the atnosphere
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and incur the carbon tax on the 90 percent of the

em ssions that they captured.

Third, in looking at it they said the conbi ned
cycle unit has 90 percent carbon capture, and yet they
said the unit would run at an 81 percent capacity
factor. In looking at a particular DOE website, the
current version of it, they have a very easy to | ook at
tabl e where you go in and you toggle a switch and you
push a button; conbined cycle with carbon capture,
conbi ned cycl e wi thout carbon capture. And
interestingly enough it is a 90 percent carbon capture
is the assunption

Now, what that DCE website says is that
certain things happen to the conbi ned cycle. First of
all, the capital costs of the unit nore than doubl es.

It went fromroughly $714 a kWto al nost $1500 a kW |
did not see that reflected in the article.

Second of all, the heat rate is dramatically
i ncreased from about 6,800 Btus per kilowatt hour to
al nost 8,000 Btus a kilowatt hour. Now, | can't answer
for the Duke system but on our system by the year 2021,
sonmething with an 8,000 heat rate is going to be
conpeting with a system average heat rate on our system
of under 7,000. So that conbined cycle would operate at

about 20 percent capacity factor, far fromthe

FLORI DA PUBLI C SERVI CE COVWM SSI ON




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SACE 1st Response to Staff

81 percent they assunmed, and even further still fromthe
90 percent that are being assuned and we're seeing in
our anal yses for the nuclear units.

And that points out one of the flaws in their
analysis. |If they are |looking only at the cost of the
conbi ned cycle unit, an 81 percent capacity factor going
down to 20 percent, which it would on our system would
dramatically decrease the cost of the fuel, therefore
further lowering the cost used in the article and in the
anal ysis for conbined cycle, which shows the fallacy of
trying to | ook at costs only.

Third of all, another inpact would be that the
actual capacity of the conbined cycle would dramatically
drop. Their conbined cycle dropped from 555 nmegawatts
down to 474, so about a 15 percent drop in negawatts.

So all told, there were a nunber of assunptions that we
bel i eve to be reasonably accurate in the DOE website
that don't appear to be included in that Tanpa Bay Ti nmes
article.

Therefore, for exanple, the article said we
presune that both the conbi ned cycle and the nucl ear
unit would produce roughly the same anount of energy
over the course of a year. Well, if it's only operating
at 20 percent, you're going to need 4-1/2 times as much

conbi ned cycle capacity built in order to equal the
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out put of a nuclear unit.

So, Conmi ssioner, there are a nunber of
probl ens that appear in that article in the assunptions
that were nmade in the anal ysis.

COW SSI ONER BALBI'S:  But other than that, it
was accurate?

(Audi ence | aughter.)

THE WTNESS: Qher than that, it was right on
t he button.

COW SSI ONER BALBI'S:  Ckay. Thank you. |
appreci ate that.

And | do have a final question or two
concerning your SRS-1, and also in the chart that is
behi nd you, you indicate that the projected fuel savings
is $78 billion over the life of the project, correct?

THE W TNESS: Yes, sir

COMWM SSI ONER BALBI'S:  In |ast year's
proceedi ng, that was listed at $58 billion, and yet in
SRS-2 you decrease the natural gas price. Can you
expl ain that discrepancy, why the savings went up by --

THE WTNESS: Yes, sir. If | may turn to
SRS-2, the natural gas costs at the top of the page.
Wat we see is through the year 2035 we're seei ng | ower
natural gas costs than what we were having forecast |ast

year. But somewhere between 2035 and 2040 it crosses

FLORI DA PUBLI C SERVI CE COVWM SSI ON

000818




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SACE 1st Response to Staff

024115

over, and we're seeing higher natural gas cost forecasts
t han what were forecast |ast year.

And just as a remnder from-- well, even
2040, we go out to 2063 in our analysis, so there is
al nost 25 years of higher natural gas costs than what
were forecast |last year. So that accounts for the
di fference between last year's -- | forget, 58 or 59
billion in nom nal savings, and the 78 billion this
year.

If we had gone back one nore year, | think the
projection was on the order of 75 billion nomnal. So
we are roughly back to where we were two years ago.

COW SSI ONER BALBI'S: Gkay. And then the | ast
question is nore of a hypothetical. |If your testinony
indi cates that custoners will save $78 billion in fue
over the life of the project, and if FPL decided to just
cancel the project onits own volition or for another
reason w thout any of the conditions changing, then
obvi ously the custoners would not realize any of those
benefits?

THE WTNESS: That's correct. And they would
not realize not only those fuel benefits, but benefits
in terns of increased reliability, increased fuel
diversity, et cetera.

COW SSI ONER BALBI' S:  Ckay. Thank you.
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That's all | had.

CHAI RVAN BRI SE:  Thank you, Commi ssi oner
Bal bi s.

Conmi ssi oner G aham

COW SSI ONER GRAHAM  Thank you, M. Chairman.

Doctor Sim at the beginning of the questions
from SACE, you were asked a question about the nucl ear
costs, and | believe there was a kil owatt hour price of
15 cents, and you had nade a comment that that was nore
of a -- that was a gross look at it, that's not the net
cost. And you said that doesn't take into account the
envi ronnent al savings and sone ot her savings, but you
really didn't get into the details. Can you speak a
l[ittle nore about what savings was not involved in that
15 cents?

THE WTNESS: Yes, sir. Essentially, no
benefits are incorporated in the 15 cents. Staff asked
in an Interrogatory Nunber 41 -- let nme see if that is
the right one. I'msorry, it's not the right one.

Per haps staff can assist nme. You had asked for
| evel i zed cost in one of your interrogatories.

| found it. It's Nunber 63. Excuse ne for
t he del ay.

In this interrogatory, staff asked for

| evelized cost in dollars per kilowatt hour for a nunber
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of resource options, including Turkey 6 and 7, conbi ned

cycle, wind, biomss, and rooftop PV. W supplied that.
And what's included in that calculation is what is
typically included in a | evelized cost cal cul ati on,
which is sinply include the cost of building the unit
and include the cost of running the unit. Again, as if
that unit were out in a field somewhere and were
conpl etely unconnected to the utility system

But the problemthere is all of these resource
options are connected to a utility system and i npact the
di spatch of all the other units on the system So when
you go in and you |look at a |evelized cost cal cul ation,
you pi ck up none of those benefits.

Now, we did the calculation as a typica
| evel i zed cost calculation is done for Turkey 6 and 7,
and we canme out with 15.8 cents per kilowatt hour. But
then in our interrogatory response we al so provided a
| evel i zed cost cal culation in which we took out of our
nore conpl ete analysis just a few of the benefits,
nmeani ng what are the fuel savings on the rest of the
system from operating a nuclear unit at |ow fuel cost at
90- pl us percent capacity factor, what are the
envi ronnmental cost savings, and the third of the three
we chose was these regional transm ssion cost savings.

And what we cane out with there was if you
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just account for a few of the benefits unaccounted for
in a typical levelized cost calculation, it came out to
3.8 cents a kilowatt hour. And, again, that doesn't
account for the benefits of capacity deferral, for
obviating the need for firmgas transportation, it
doesn't account, obviously, for fuel diversity, any of
t hose.

But | think the nessage is a |l evelized cost
cal cul ation, regardl ess of the type of resource option,
is just a lousy way to |l ook at the econom cs of resource
options, because it's very inconplete and gives you
m sl eadi ng i nformati on because it conpletely avoids any
of the benefit side of the cal cul ation.

COW SSI ONER GRAHAM  So what you're saying is
our staff asked a | ousy question?

THE WTNESS: | think they asked a question
that --

COW SSI ONER GRAHAM  You don't have to answer
t hat .

THE WTNESS: | won't, then

COW SSI ONER GRAHAM  Thank you.

THE W TNESS: Yes, sir

CHAI RVMAN BRI SE:  Any further questions from
Conmm ssi oner s?

Ckay. Seeing none, redirect.
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M5. CANG Thank you. Briefly.

REDI RECT EXAM NATI ON
BY M5. CANO

Q Doctor Sim M. Cavros asked you sone
guesti ons about what was marked as Exhibit 117, and that
is the projected cunul ative benefits of Turkey Point
6 and 7 over the life of the anal ysis?

A Yes.

Q And he specifically gave you sonme exanpl es of
when certain custonmers of a certain age on FPL's system
for exanple, a 60-year-old m ght see the cunul ative
benefits fromthis project, pointing out that it would
be later inlife. Do you recall that |ine?

A Yes.

Q Ckay. Are the custonmers on FPL's system today
of all ages, including people who are 60 years old,
enj oyi ng benefits of nuclear energy investnents that
were made by the conpany decades ago?

A Yes, not only decades ago, but the investnents
we have nade in the just conpleted EPU project. They're
realizing those benefits today.

Q Thank you. Moving to a different topic now.

M. Cavros al so asked you sone questions about
what is marked as Exhibit 119, and this was a

sensitivity analysis assum ng zero CO2 conpliance costs.
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Do you recall that |ine?

Yes.

Q What is your understanding of the position of
SACE, or organi zations |ike SACE, whether there should
be regul ati on of CO2?

MR, CAVRCS: Chairman, |'mgoing to object.
That's a little outside the scope of the
cross-exam nation, the intent of SACE.

CHAI RVAN BRI SE:  FPL.

M5. CANG  Thank you

The Iine of questioning was envi sioning a
world where there is no CO2 regul ati on and how t hat
i mpacts the project. And |I'mjust seeking to further
explain the witness' answer by providing the context of
what ot her organi zations nmay be pursuing in other
venues.

CHAI RVAN BRI SE:  Sure. | think we provided
sone |atitude on the other side, so | think we'll
provide latitude here, as well.

You may answer the question.

THE WTNESS: Thank you. Perhaps the best way
to answer the question is to go back to a recent DSM
goal s docket in which SACE was a participant, and they
argued very strongly that the CO2 cost that FPL was

using to eval uate DSM prograns, which actually were
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gquite a bit higher than what we have in our analysis for

nucl ear today, were far too | ow and needed to be greatly

escal at ed.
M5. CANO One nore.
CHAI RVAN BRI SE:  Sure.
BY M5. CANO

Q You were asked quite a few questions about
FPL's DSM and energy efficiency activities, and
specifically FPL's conmtnent to DSM and ener gy
efficiency. Do you recall those questions?

A Yes.

Q Coul d you pl ease comment on FPL's conm t nent
and whether it is nationally recognized for its DSM
efforts?

A Yes. W have been doi ng DSM si nce
approximately 1980 when | first joined the conpany. In
fact, my first ten years with the conpany was i nvol ved
i n designing, inplenmenting, and eval uati ng DSM pr ograns.
We have never slacked off fromthat, and I think the
conpany has been recogni zed not only for the staying
power by which we have inplenmented DSM but al so
particularly for the negawatt reduction from our DSM
prograns that have to date avoided the need for nore
than 14 generating units of 400 negawatts each. So it

has been a considerable effort, a sustained effort, and
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it's continuing today.

M5. CANO Nothing further.

CHAI RMAN BRI SE:  Thank you. Let's deal with
exhi bi ts.

M5. CANOG FPL noves Exhibit 52 through 60 and
81 into the record.

CHAI RVAN BRI SE: 52 through 60 and 81

Are there any objections? Seeing none, we
wi |l nove Exhibits 52 through 60 and 81 into the record.

(Exhi bit Nunbers 52 through 60 and 81 into the
record.)

CHAI RVAN BRI SE: M. Cavros.

MR CAVROS: SACE requests that Exhibits 115
t hrough 119 be entered into the record.

CHAl RVAN BRI SE: 115 through 11972

MR CAVRCS:  1109.

CHAIRVAN BRISE: Al right. Thank you, M.
Cavr os.

Exhi bits 115 through 119, any objections?

M5. CANO Yes. FPL objects to Exhibits 117
and 119 solely on the basis that they are pieces of
interrogatory responses, not the entire response. The
entire response for each of these has already been noved
into the record as one of staff's exhibits, and that's

Exhi bit Nunmber 74. So we would just ask that we rely on
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the full exhibit that has already been noved into the

record.

CHAI RMAN BRI SE:  kay. M. Cavros.

MR CAVRCS: | don't have an objection with
t hat .

CHAI RMAN BRI SE:  Okay. So then we will do
t hat .

Mary Anne, any suggestion here?

M5. HELTON: |I'msorry, could --

CHAI RVAN BRI SE:  Sure.

(Pause.)

M5. HELTON: | think that's fine.

CHAl RVAN BRI SE: Ckay. Al right. So then
what's that, 116 and 117?

M5. HELTON: No, 117 and 119 are parti al
exhibits. And exhibit nunber, | can't renmenber what --

M5. CANO They are already in Exhibit 74.

M5. HELTON: They are already in Exhibit 74.

CHAI RVAN BRI SE:  Ckay. So then Exhibit 74
will take care of those two exhibits. Al right. Thank
you.

(Exhi bits 115, 116, and 118 admtted into the
record.)

Any objections to that? Ckay. Seeing none.

Anything el se for this w tness?
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excused?

excused.

Vol une 5.)

M5. CANG Nothing further. My he be

CHAI RMAN BRI SE:  Yes. Doctor Sim you may be
Thank you.
THE W TNESS: Thank you, sir

(Transcri pt continues in sequence with
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