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July 15, 2011
VIA HAND DELIVERY
Ms. Ann Cole
Division of the Commission Clerk and
Administrative Services
Florida Public Service Commission
Betty Easley Conference Center
2540 Shumard Oak Boulevard, Room 110
Tallahassee, FI. 32399-0850

Re: Docket No. 110009-EI
Dear Ms, Cole:

On May 2, 2011, FPL filed the pre-filed testimony of a number of witnesses in the
above referenced docket, including the testimony of Terry Jones and Steven Sim. Mr.
Jones’s May 2, 2011 testimony describes the Extended Power Uprate (“EPU”) project,
the activities anticipated to occur in 2011 and 2012, and the costs anticipated for 2011
and 2012. Dr. Sim addresses the economic feasibility of both the EPU project and FPL’s
Turkey Point 6 & 7 project, both of which are projected to be solidly cost-effective for
FPL’s customers.

Several EPU project and systern resource planning assumptions have changed
since the preparation of FPL’s May 2, 2011 testimony. The purpose of this filing is to
provide the Florida Public Service Commission, Commission Staff, and all parties with
notice of these changes. Accordingly, FPL is including herewith for filing an original
and 15 copies of a supplement to the testimony of Mr. Jones and an original and 15
copies of a supplement to the testimony and exhibits of Dr. Sim, As demonstrated in Dr.
Sim’s supplement to his exhibits, both projects remain solidly cost-effective for FPL’s
customers after accounting for the recent assumption changes.

If you have any questions or require further information, please feel free to
contact me.

Sincerely,

Jessica A. Cano

cc: Counsel for Parties of Record (w/enc.)
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
SUPPLMENTAL TESTIMONY OF STEVEN R. SIM
DOCKET NO. 110009-EIL

JULY 15, 2011

Please state your name and business address.

My name is Steven R. Sim, and my business address is 9250 West Flagler Street, Miami,
Florida 33174.

By whom are you employed and what is your position?

I am employed by Florida Power & Light Company (FPL) as Senior Manager of
Integrated Resource Planning in the Resource Assessment & Planning department.

Have you previously filed testimony in this docket?

Yes. I provided direct testimony orn May 2, 2011, presenting the results of the feasibility
analyses for FPL’s Extended Power Uprate (EPU) project and Turkey Point 6 & 7
project. This is a supplement to my May 2, 2011 testimony.

What is the purpose of this supplement to your testimony?

The purpose of this supplement is to provide the Florida Public Service Commission
(FPSC), the FPSC Staff, and other parties to this docket with the results of updated
feasibility analyses for both the EPU and Turkey Point 6 & 7 projects in which four (4)
assumptions have been updated.

Please describe the four assumptions that have been updated.
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The four assumptions that have been updated include two assumptions that are specific to

the EPU project and two assumptions regarding the FPL system as a whole. These four

assumptions are:

1.

The total number of projected scheduled outage days for FPL’s four nuclear units in
2012/2013 in Which the remaining EPU construction work will be completed has
been increased by 85 days. (The scheduled dates for the outages associated with this
increase in the number of outage days have also changed.)

FPL’s share of the interim MW of increased nuclear capacity for St. Lucie Unit 2 that
has resulted from the work performed during the just completed outage at that unit
has increased from 17 MW to 29 MW and the start date for this already achieved
interim increased capacity has teen changed from April 2011 to May 2011,

FPL plans to remove its exisiing Turkey Point Unit 1 (396 Summer MW) as a
generation resource beginning in 2016. The unit is now projected to begin serving in
a synchronous condenser role in 2016; i.e., in a similar role to the current role of
Turkey Point Unit 2,

The previous assumption that FPL would be taking an average of 350 MW out of
service during all Summer menths for scheduled maintenance is no longer FPL’s
current assumption in its ongoing resource planning work. Consequently, in FPL’s
current Summer reserve margin calculations, this 350 MW of capacity is no longer

assumed to be removed during all Summer months.
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As a consequence of these four updated assumptions, FPL has updated its 2011 feasibility
analyses for both the EPU and Turkey Point 6 & 7 projects. The results of the updated
feasibility analyses are presented in this supplement to my testimony, and continue to
show the projects as solidly cost effective.

Are you providing any exhibits with this supplement to your testimony?

Yes. As a result of the updated feasibility analyses for both the EPU and Turkey Point 6
& 7 projects, there are a number of changes to the values previously presented in many of
the exhibits to my May 2™ testimony. Supplements to those exhibits are attached to this
supplement to my testimony and are labeled as “Supplement to Exhibit SRS - .
Supplements to testimony exhibits previously presented include Supplements to Exhibits
SRS — 1, 3, 5, and 7 through 11. (Note that the only change in the Supplement to Exhibit
SRS — 3 is a correction to two CO; projected cost values that were previously presented

in an errata sheet.)

In addition, the exhibits for which values have not changéd are also presented again for
the sake of completeness. These unchanged exhibits continue to be labeled as “Exhibit
SRS - _”. These include Exhibits SRS — 2, 4, 6, and 12.

In regard to the four updated assumptions, FPL. Witness Jones discusses the first
and second updated assumptions in the Supplement to his testimony. Please discuss
the third and fourth updated assumptions.

Both of these updated assumptions are the result of ongoing analyses of the FPL system
that typically occur throughout the course of each year. The third updated assumption, the

planned removal of Turkey Point Unit 1 as a generating resource and its “conversion” to
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operation as a synchronous condenser, is based on the results of recent economic analyses
which indicate that it will be cost-effective for FPL’s customers if Turkey Point Unit 1 is
removed as a generating resource and converted to synchronous condenser operation
beginning in 2016. Therefore, FPL’s current resource planning assumption is that Turkey
Point Unit 1 will be removed as a generation resource, and converted to synchronous

condenser operation, in 2016.

In regard to the fourth updated assumption (regarding 350 MW of scheduled power plant
maintenance during all Summer months), the results of FPL’s analyses of the scheduling
of power plant maintenance at the time that assumptions needed to be “frozen” for
analyses to be completed for the May filing in this docket (and for the April filing of
FPL’s 2011 Ten Year Site Plan) were such that FPL projected it would be necessary to
begin scheduling planned maintenance during all Summer months each year. An
estimated average of 350 MW of scheduled maintenance was assumed for FPL’s resource
planning work in its Summer reserve margin calculations. However, after additional
analyses, FPL concluded it could continue to complete the necessary planned
maintenance for its generating units without scheduling such maintenance during all
Summer months. At that point in time, FPL informed the FPSC of this change through
letters which addressed several current dockets.

Do FPL’s updated feasibility analyses of both the EPU and Turkey Point 6 & 7
projects account for all four of these updated assumptions?

Yes. The updated feasibility analyses for both nuclear projects utilize all four of these

updated assumptions.
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Should the FPSC and other parties to this docket utilize the results of the updated
feasibility analyses as representing the most current analyses of -the two nuclear
projects?

Yes.

Please summarize the results of the updated feasibility analyses for the EPU project.
The results of the updated feasibility analyses continue to show that the EPU project is
solidly cost effective. The results are best summarized by the Supplement to Exhibit SRS
— 8. In this supplemental exhibit, the projected total costs of the Plan with the EPU
Project presented in Column (3), the projected total costs of the Plan without the EPU
Project presented in Column (4), and the projected total cost differences between the two
resource plans presented in Column (5) have all changed. As expected, the amounts of
the changes vary from one fuel cost/environmental compliance cost scenario to another,

and from one resource plan to another.

The changes in the projected total cost differences between the two resource plans shown
in Column (5) represent the projected net cumulative present value of revenue
requirement (CPVRR) benefits of the EPU project. These current projected net CPVRR
benefits of the EPU project, compared to the projected net CPVRR benefits of the EPU
project previously presented, can be summarized as being: (i) relatively small in
magnitude, and (i1} generally a reduction in the projected net benefits of the EPU project.
However, the EPU project continues to be projected as cost-effective in all 7 of 7 fuel

cost/environmental compliance cost scenarios.
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Please summarize your conclusion based on the results of the updated feasibility
analyses for the EPU project.

My conclusion remains unchanged from my May testimony. I continue to conclude that
the EPU project is a solidly cost-effective capacity and energy option for FPL’s
customers. In addition to the projected economic benefits, the EPU project will also
provide FPL’s customers with additional benefits including: increased system fuel
diversity, reduced system emissions, reduced losses in FPL’s transmission system due to
increased capacity from the two Turkey Point nuclear plants, and assistance in addressing
the potential imbalance between load and generation in Southeastern Florida due to
increased capacity from the two Turkey Point nuclear plants. Furthermore, the EPU
project represents a unique opportunity to obtain these advantages of increased firm
capacity and bascload nuclear energy approximately a decade earlier than is possible if
the increased nuclear capacity and energy is delivered from the construction of new
nuclear units.

Please summarize the results of the updated feasibility analyses for the Turkey Point
6 & 7 project.

In regard to the Turkey Point 6 & 7 project, the results of the updated feasibility analyses
are best summarized by the Supplement to Exhibit SRS — 11. In this supplemental
exhibit, the projected total costs of the Plan with Turkey Point 6 & 7 presented in Column
(3), the projected total costs of the Plan without Turkey Point 6 & 7 presented in Column
(4), and the projected total differences between the two resource plans presented in

Column (5) have all changed. As expected, the amounts of the changes vary from one
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fuel cost/environmental compliance cost scenario to another, and from one resource plan

to another.

The changes in the projected total cost differences between the two resource plans shown
in Column (5) represent the projected net CPVRR benefits of Turkey Point 6 & 7 absent
capital costs for Turkey Point 6 & 7. These current projected net CPVRR benefits of
Turkey Point 6 & 7, compared to the projected net CPVRR benefits of Turkey Point 6 &
7 previously presented, can be summarized as being not significantly changed for a given
fuel cost/environmental compliance cost scenario. Consequently, the projected breakeven
nuclear capital costs presented in Column (6) are not -signiﬁcantly changed from the

projected breakeven nuclear capital cost values previously presented.

Therefore, in comparison to the ncn-binding cost estimates for Turkey Point 6 & 7, the
Turkey Point 6 & 7 project continues to be projected as cost-effective in 6 of 7 fuel
cost/environmental compliance cost scenarios. In regard to the 7% scenario, which
assumes low fuel costs and low environmental compliance costs for all years in the
analysis period, the breakeven cost continues to be within the non-binding cost estimate
range and at the upper end of that fzmge.

Please summarize your conclusion based on the results of the updated feasibility
analyses for the Turkey Point 6 & 7 project.

My conclusion remains unchanged from my May testimony. 1 continue to conclude that
Turkey Point 6 & 7 represents a solidly cost-effeétive capacity and energy option for

FPL’s custorners. In addition to the projected economic benefits, Turkey Point 6 & 7 can
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provide FPL’s customers with additional benefits including: increased system fuel
diversity, reduced system emissions, reduced losses in FPL’s transmission system due to
increased capacity from the two Turkey Point nuclear plants, and assistance in addressing
the potential imbalance between load and generation in Southeastern Florida due to
increased capacity from the two new Turkey Point nuclear plants. Furthermore, these
benefits from increased firm capacity and baseload nuclear energy are projected to be
delivered to FPL’s customers for at least 40 years.

Does that complete the supplement to your testimony?

Yes.
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Docket No. 110009-E1

Summary of Results from FPL's 2011
Feasibility Analyses of the EPU and
Turkey Point 6 & 7 Projects

(Plus Results from Additional Analyses)
Supplement to Exhibit SRS - 1, Page 1 of 1

Summary of Results from FPL's 2011 Feasiblity Analyses

of the EPU and Turkey Point 6 & 7 Projects
(Plus Results from Additional Analyses)

EPU Turkey Point 6 & 7
_ Project Project
1} Number of fuel cost/environmental compliance cost
scenarios in which the nuclear project is projected to be cost; 7 of 7 6of7
effective:
2) Projected Fuel Savings for FPL's Customers in First Full $139 million $1,072 million (or
Year of Operation (Approx. Nominal §): * , $1.07 Billion)
3} Projected Fuel Savings for FPL's Customers Over the e . -
Life of the Project (Approx. Nominal §) e D S EAlien
4) Projected Percentage of Total FPL. Energy Produced
from Natural Gas and Nuclear in First Full Year of
Operation of Nuclear Project (Approx. %):
. . 67% Gas & 72% Gas & 19%
- without the Nuclear Project 19% Nuclear Nuclear
. : 64% Gas & 59% Gas & 31%
- with the Nuclear Project 299 Nuclear Nuclear

5) Equivalent Approximate Number of Residential
Customers' Annual Energy Use Supplied by Nuclear Project 269,081 1,232,100
in the First Year of the Project

6) Equivalent Annual Amount of Fossil Fuel Saved by the
Nuclear Project Beginning in the First Year of Operation

(Approx.):
- Equivalent mmBTU of Natural Gas 37 million 177 million
- Equivalent Barrels of OQil _ 6 million 28 million

7) Projected Amount of CO, Emissions Reduced by

28 million t 287 million t
Nugclear Project Over the Life of the Project mittion fons rttion tons

8) Equivalent Number of Months at Which FPL's
Generating System Would Operate with Zero CO, 8 84 (or 7 years)

Emissions (approx.)

* The first full year of operation for the EPU project is assumed to be 2014,
The first full year of operation for the Turkey Point 6 & 7 project is assumed to be 2024.




SRS-2



Docket No. 110009-EI

Comparison of Key Assumptions

Utilized in 2010 and 2011 Feasibility

S Analyses of FPL. Nuclear Projects:
Projected Fuel Costs {(Medium Fuel Cost

Forecast)

Exhibit SRS - 2, Page 1 of 1

Comparison of Key Assumptions Utilized in the 2010 and 2011
Feasibility Anzlyses of FPL Nuclear Projects:

Projected Fuel Costs (Medium Fuel Cost Forecast)
(all $ values shown are in Nominal §)

(1 )] 3=@-
Forecasted Natural Gas .Cost ($/mmBTU)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis Forecast
2011 $6.54 $4.86 (51.68)
2015 $8.25 $6.01 (32.24)
2020 $11.08 $8.62 (32.46)
2025 $13.52 $11.86 ($1.66)
2030 $15.32 $13.07 ($2.25)
2035 $17.36 $14.35 ($3.01)
2040 $19.68 $15.76 ($3.92)
&) @ 3 =@- )
o Forecasted 1% S Qil Cost ($/mmBTU)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis Forecast
2011 $12.32 $13.24 $0.92
2015 $16.37 $14.33 ($2.04)
2020 $19.63 $19.65 $0.02
2025 $22.33 $22.26 (30.07)
2030 $24.00 $22.62 ($1.38)
2035 $25.80 $22.91 (52.89)
2040 $27.73 $23.21 ($4.52)
o) 2) @=@-m
Forecasted Nuclear Fuel Cost ($/mmBTU)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis * Forecast
2011 $0.65 $0.66 $0.01
2015 $0.79 $0.78 ($0.0D
2020 $0.89 $0.88 ($0.01)
2025 $1.07 §1.07 $0.00
2030 $1.08 $1.08 $0.00
2035 $1.23 $1.22 ($0.00)
2040 $1.39 $1.39 $0.00

* As approved by the FPSC in FPL's recent base rat: case, FPL is no longer leasing nuclear fuel.
Because of this, the values shown above for nuclezr fuel costs for 2011 do net zeflect the lease
costs that were included in nuclear fuel cost values prior to 2010. There is now a net investment
value (NIV) cost associated with nuclear fuel that 's not included in the $/mmBTU forecast of nuclear
fuel costs. This NV cost is accounted for as a fixed anmeal cost in the CPVRR calculations.
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Docket No. 110009-E1

Comparison of Key Assumptions

Utilized in 2010 and 2011 Feasibility
Analyses of FPL Nuclear Projects:
Projected Environmental Compliance
Costs (Env IT Forecast)

Supplement to Exhibit SRS - 3, Page 1 of 1

Comparison of Key Assumptions Utilized in the 2010 and 2011
Feasibility Analyses of FPL Nuclear Projects:
Projected Environmental Compliance Costs: {(Env II Forecast)

—

{all $ values shown are in Nominal $)

¢y 2 BG)=(2)-(1)
Forecasted SO, Compliance Cost {$/ton)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis Forecast
2015 $2,176 $38 ($2,118)
2020 $3,257 $66 ($3,191)
2025 $4,882 $74 ($4,808)
2030 $5,319 $34 ($5,235)
2035 $4,293 $95 {$4,198)
2040 $3,278 $108 {$3,170}
1) (2) 3)=@2)-(1)
Forecasted NO, ompliance Cost ($/ton)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis Forecast
2015 $2,071 $322 ($1,549)
2020 $3,100 $390 {$2,510)
2025 $1,257 $€68 ($589)
2030 $1,085 %736 ($329)
2035 $1,228 38355 ($373)
2040 $1,389 5568 ($421)
%)) @) 3)=)-()
Forecasted CO, Compliance Cost ($/ton)
2010 2011
Selected Feasibility Feasibility Change in 2011
Years Analysis Analysis Forecast
2015 $20 50 ($20)
2020 $30 $32 $2
2025 $44 $47 $3
2030 367 $68 $1
2035 $100 $98 ($2)
2040 $149 $141 ($8)
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Docket No. 110009-EI

Comparison of Key Assumptions
Utilized in 2010 and 2011 Feasibility
Analyses of FPL Nuclear Projects:
Summer Peak Demand Load Forecast
Exhibit SRS - 4, Page 1 of 1

Comparison of Key Assumptions Utilized in the 2010 and 2011
Feasibility Analyses of FPL Nuclear Projects:
Summer Peak Demand Load Forecast

(Summer MW)
(1) (2) @ =2)-D (4) (5)
2010 2011 Annual Growth | Cumulative Growth
Selected Feasibility Feasibility Change in 2011 | with 2011 Peak with 2011 Peak

Years Analysis Analysis Forecast Demand Forecast] Demand Forecast
2011 21,788 21,679 (109) - -—
2012 22,139 21,853 (286) 174 174
2013 22,332 22,155 (177) 302 476
2014 23,575 23,452 (123) 1,297 1,773
2015 23,924 24,172 248 720 2,493
2016 24,344 24,605 261 433 2,926
2017 24,774 25,025 251 420 3,346
2018 25,328 25,266 (62) 241 3,587
2019 25,785 25,690 (95) 424 4,011
2020 26,348 26,193 (155) 503 4,514
2021 26,824 26,830 6 637 5,151
2022 27,191 27,523 332 693 5,844
2023 27,929 28,208 279 685 6,529
2024 28,533 28,849 316 641 7,170
2025 29,135 29,525 390 676 7,846
2030 31,691 32,957 1,266 i S
2035 32,950 35,643 2,693 < v
2040 35,557 38,508 2,951 v @

* Annual and cumulative values not shown due to load forecast projections in this exhibit changing
from year-to-year values to 5-year irtervals.
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Projection of FPL's Resource Needs through 2025
(Assuming No EPU, Turkey Point 6 & 7, or Other Capacity Additions after Cape Canaveral & Riviera Medernizations)

S

(D @ (3) 4 (%) 6 M 8 ® (10)
=(D+(2)-0) =(3)-6) =®-(7y =@®/(D =({(D*1.204(4)
Projected Projected
Projected Projected Projected Projected Projected Projected Projected  Projected Summer MW Needed to
Aungust  FPL Unit Firm Capacity  Scheduled Total Peak  Summer DSM  Fim Summer Reserve Margin Meet 20%
ofthe  Capability * Purchases Maintenance **  Capacity Load Capability PeakLoad Reserves w/o Additions |Reserve Margin ***

Year (MW) (MW) (MW) MW) (MW) (MW) MW) MW) (%) (MW)
2011 22,445 2,056 0 24,501 21,679 1,981 19,698 4,802 24.4% (863)
2012 23,206 1,956 714 24,448 21,853 2,141 19,712 4,736 24.0% (793)
2013 23,655 1,956 826 24,785 22,155 2317 19,838 4,947 24.9% (979)
2014 24,867 1,956 826 25,997 23,452 2,534 20,918 5,078 24.3% (895)
2015 24,867 2,046 0 26,913 24,172 2,710 21,462 5,450 25.4% (1,158)
2016 24,471 740 0 25,211 24,605 2,871 21,734 3,477 16.0% 870
2017 24,471 740 ] 25211 25,025 3,016 22,009 3,202 14.5% 1,200
2018 24,471 740 ] 25,211 25,266 3,149 22,117 3,093 14.0% 1,330
2019 24,471 740 0 25,211 25,690 3,271 22,419 2,791 12.4% 1,693
2020 24,471 740 0 25,211 26,193 3,371 22,822 2,388 10.5% 2,176
2021 24,471 740 0 25,211 26,830 347 23,359 1,851 7.9% 2,821
2022 24,471 740 0 25,211 27,523 3,571 23,952 1,258 5.3% 3,532
2023 24471 740 0 25,211 28,208 3,671 24,537 673 2.7% 4,234
2024 24,471 740 0 25,211 28,849 3,771 25,078 132 0.5% 4,884
2025 24,471 490 0 24,961 29,525 3,871 25,654 (694) 2.7% 5,825

* The projected FPL unit capability values for 2016-on account for the projected "conversion” of Turkey Point Unit 1 (396 MW) from a generating unit to a
synchronous condenser facility.

** MW values shown in Column (3) represent 714 MW out-of-service during the Summer of 2012 (St. Lucie 2), and 826 MW out-of-service during the
Summer of 2013 and 2014 due to the installation of electrostatic precipitators at FPL's 800 MW generating units.

#+% MW values shown in Column (10) represent new generating capacity needed to meet the 20% reserve margin criterion.
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Docket No. 110009-E1

Comparison of Key Assumptions
Utilized in the 2010 and 2011 Feasibility
Analyses of FPL Nuclear Projects:
Other Assumptions

Exhibit SRS - 6, Page 1 of 1

Comparison of Key Assumptions Utilized in the 2010 and 2011
Feasibility Analyses of FPL Nuclear Projects: Other Assumptions

) 2 H=@-
Value for 2010 Value for 2011 Change in 2011
Assumption Feasibility Analysis | Feasibility Analysis Forecast
Assumptions for Feasibility Analyses of Both Projects:

1) Number of Environmental Compliance Cost Scenarios 3 3 0
2) Financial/Economic Assumptions (Base Case).

- Capital Structure (debt/equity) 44 8%/55.2% 40.88%/59.12% | (3.92)%/3.92%

- Cost of Debt 6.48% 5.50% (0.98%)

- Return on Equity 10.00% 10.00% -

- Discount Rate (after tax) 7.30% 7.29% (0.01%)
3) CC Generator Capital ($/kw in 2018, w/o AFUDC) $883 $832 (851)
4) CC Heat Rate (Base 100%, BTU/kwh) 6,480 6,607 127
5) Firm Gas Transportation Cost ($/mmBTU in 2018) $2.08 $1.98 ($0.10)
Assumptions for Feasibility Analyses of the EPU Project: *

6) Nuclear Uprates Incremental Capacity (MW) 450 450 0

7) Total Capital Cost of Uprates Assumed in Analyses (3 billions, $2.30 $2.48 $0.18
8) Previously Spent Capital Costs Now Excluded (approx.$ billions, $0.35 $0.70 $0.35
lannrox )

9) "Geing Forward" Capital Costs Included in Analyses ($ billions, $1.95 $1.78 ($0.17)
lapDrox.)

Assumptions for Feasibility Analyses of Turkey Point 6 & 7:

10) Assumed In-Service Dates for Turkey Point Units 6 & 7 2022 & 2023 2022 & 2023 ——-

- 5 . $3,397 to $4,940 in | $3,483 to $5,063 in

11) Non-Binding Cost Estimate for New Nuclear Units ($/kw) 2010$ 20118
12) Previously Spent Capital Costs Now Excluded (§ millions, approx.) $98 §129 $31
13) Cumulative Annual Capital Expenditure Percentage for TP 6 & 7

2011 1.2% 1.2% 0.1 %
2012 1.6% 1.4% (0.2) %
2013 1.9% 1.9% 0.0 %
2014 3.9% 4.1% 02 %
2015 9.5% 9.6% 02 %
2016 i8.0% 18.1% 0.1 %
2017 29.6% 29.7% 01l %
2018 44.4% 44.5% 01 %
2019 62.7% 62.8% 0.1 %
2020 78.6% 78.6% 00 %
2021 91.2% 91.2% 0.0 %
2022 95.5% 95.5% 0.0 %
2023 100.0% 100.0% 0.0 %

* The EPU project values shown reflect FPL's share of incremental MW and costs.
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The Two Resource Plans Utilized in the 2011 Feasibility Analyses of the EPU Project

Resource Plan with EFU 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023 2024 - 2040

. X WCE(? 8 c_c EPY Cape Ca_na\-teral Riviera Greenfield Greenfield Turkey Peint | Turkey Point ]4‘“? Ly L.’f EE
- unit{s)/capacity added added; interim (2 usits) * Modesnization; Modemizafion — 3%1CC - — - 351 CC - & 2 Filler Unit

MW from SL 2 EPU (all unjig)* Capacity
- Projecied Summer Reserve Margin 24.5% 25.1% 27.2% 26.4% 27.5% 231.5% 22.0% 21.4% 19 8% 22.9% 20.0% 21,7% 23.3% eets cnterion in all yrs)
Resource Pian without EFU 2011 2012 2043 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 - 2040

i) ity added WCEC3 CC Cape Canaveral Riviera _ Greenfield _ Greenfield _ _ Greenfield | Turkey Point | Turkey Point l].ﬁ]!:_’.{lMW PFCC
-unit(s)fenpacity adde added Modernization | Madernization © | amtice 3x1 CC %1 CC 5 7 éaz:{g‘
= Projecied Summer Reserve Marpin 24.4% 24.0% 24 9% 24.3% 25.4% 21.5% 20.0% 24 3% 23.1% 20.5% 23.2% 24.8% 26.3%  |eets criterion in all yrs)

Wotes: - Assumes FPL's curienl DSM goals ihrough 2613,
- Assumes no peak load or annual energy growth after 2040
- FPL's reserve margin criterion is 20%.

* {ine of the four nuclear uprates (SL 2} is proiected to provide an interim amount of inczemental MW berinning in May 2011 and the full uprate amount beginning by November 2012. Twe other uprates (SL 1 and TP 3) are projected to be
completed by May 2012 and July 2012, respectively. The fourth unit (TP 4) is projected to be completed by March 2013, For reserve margin calculation purposes, the interim MW of SL 2 are accounted for in 2011, but all of 8L 2's
capacity is projected to be out of service during the Summer of 2012 due to the uprate outage schedule. The capacity increases for SL 1 and TP 3 are accounted for in Summer 2012. The capacity increase for TP 4 is accounted for in 2013.
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2011 Feasibility Analyses Results for the EPU Project:

Total Costs and Total Cost Differentials for All Fuel
and Environmental Compliance Cost Scenarios in 20113

(millions, CPVRR, 2011 - 2043)

O] 2 ©)) “ ©)]
S =3)-4)
Environmental Total Costs for Plans Total Cost Difference
Fuel Compliance Plan with the EPU Project
Cost Cost Plan with the Plan without the minus Plan without the
Forecast Forecast EPU Project EPU Project EPU Project

High Fuel Cost Env [ 149,965 150,803 (837)

High Fuel Cost Env IT 158,837 159,837 (999)

High Fuel Cost Env III 176,181 177,529 (1,348)
Medium Fuel Cost Env [ 132,078 132,537 (459)
Medium Fuel Cost Env II 140,841 141,459 (618)
Medium Fuel Cost Env I 157,835 158,798 (962)

~ Low Fuel Cost Env 1 114,099 114,171 (72)

Note' A negative value in Column (5) indicates that the Plan with the EPU Project is less expensive than the Plan without

the EPU Project. Conversely, a positive value in Column (S) indicates that the Plan with the EPU Project is more
expensive than the Plan without the EPU Project.
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2011 Feasibility Analyses Results for the EPU Project:

Percentage of FPL's Fuel Mix from Nuclear, 2610 - 2020
(2010 Actual and 2011 - 2020 Projections)

25%

20%

Nuclear %

15% t +
2010 2011 2012 2013 2014 2015 2016 2017 2018 201% 2020
Year

=i 201) NCRC w/ EPU Project -=—#-- 2011 NCRC w/o EPU Project
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The Two Resource Plans Utilized in the 2011 Feasibility Analyses of Turkey Point 6 & 7

Resource Plan with TP 6&7 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023 2024 - 2040
syt mlded _:‘f?’:;“%‘:ﬁf:;;_ EPU E::;eg:‘:’m’:' Riviera Grecnfield 3x! Greenfield Turkey Foint { Turkey Point| 14,888 MW of CC Fitler
- y interim NP ization. P - - d - = N L
3 (2 vnits) EPU (all units)* Modemization cc 3x1CC 6 7 Unit Capegity
- Projected Summer Reserve Margin} 24 5% 25.1% 27.2% 26.4% 21.5% 23.5% 220% 21.4% 19.8% 22.9% 20.0% 21.7% 33% (meets criterion in all yrs)
Resource Plan without TP 687 2011 012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 - 2040
mit(speapacity addod uﬁfﬂf:f[&?ﬁ:ﬁ"& Bt Mu; d:fma'!zl::vieal:-l Rivicis (et B Goonfcld Creenfield | Greenfield | 14,292 MW of CC Filler
" h its) * . Modernizat - cc - - - 3xl CC - 3 3 i i
2 (2 units) EPU (all umits)* mization 5 x| 3x1CC x1 CC Unit Capacity
- Projected Summer Reserve Margin 24.5% 25.1% 272% 26.4% 27.5% 23.5% 22.0% 21.4% 10.8% 229% 20.0% 22.0% 24.0%  [(meets criterion in all vrs)

Notes:

- Assumes FPL's current DSM groals through 2019,
- Assumes no peak load or annual energy growth after 2040,

- FPL's reserve margin criterion is 20%.

One ef the four nuclear uprmtes (SL 2) is projected 10 provide an interim amount of incremental MW beginning in May 2011 and the full uprate amount beginring by November 2012. Two other uprates {SL 1 and TP 3) are projected to be
completed by May 2012 and July 2012, respectively. The fourth wnit (TP 4) is projected to be completed by March 2013, For regerve margin calculation purpeses. the intezim MW of SL 2 are accounted for in 2011, but all of SL 2's capacity
is projected fo be out of service during the Sumimer of 2012 duc 1o the uprate outage schedulz. The capacity increases far SL 1 and TP 3 ars accounted for 1n Summer 2012, The capacity increase for TP 4 is accovnted for in 2013,
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2011 Feasibility Analyses Results for Turkey Point 6 & 7:

Total Costs, Total Cost Differentials, and Breakeven Costs for All
Fuel and Environmental Compliance Cost Scenarios in 2011$
(millions, CPVRR, 2011 - 2063)

M () 3) 4) %) ©)
=3)-4
Environmental Total Costs for Plans Total Cost Difference Breakeven
Fuel | Compliance Plan with TP 6 & 7 Nuclear
Cost Cost Plan with Plan without minus Plan without Capital Costs
Forecast Forecast TP6 &7 TP6 &7 TP6 &7 ($/kw in 20118)
High Fuel Cost Envl | 201,647 216,541 (14,894) 6,911
High Fuel Cost Env 11 213,843 229,761 (15,918) 7,388
High Fuel Cost Env Il 240,894 259,588 (18,694) 8,679
Medium Fuel Cost Envli 178,817 191,562 (12,744) 5,911
Medium Fuel Cost Env Il 190,705 204,474 (13,770) 6,389
Medium Fuel Cost Env 111 217,404 233,962 (16,558) 7,685
Low Fuel Cost Env I 155,743 166,327 (10,584) 4,907

Note: A negative value in Column (5) indicates that the Plan with TP 6 & 7 is less expensive than the Plan without TP 6 & 7.
Conversely, a positive value in Column (S5) indicates that the Plan with TP 6 & 7 is more expensive that the Plan without TP 6 & 7.
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
DIRECT TESTIMONY OF STEVEN R. SIM
DOCKET NO. 100009- EX

May 3, 2010

Please state your name and business address.

My name is Steven R. Sim, and my business address is 9250 West Flagler
Street, Miami, Florida 33174.

By whom are you employed and what is your position?

I am employed by Florida Power & Light Company (FPL) as Senior Manager
of Integrated Resource Planning in the Resource Assessment & Planning
department.

Please describe your duties and responsibilities in that position.

I supervise and coordinate analyses that are designed to determine the
magnitude and timing of FPL’s resource needs and then develop the
integrated resource plan with which FPL will meet those resource needs.
Please deseribe your education and professional experience.

I graduated from the University of Miami (Florida) with a Bachelor’s degree
in Mathematics in 1973. 1 subsequently cammed a Master’s degree in
Mathematics from the University of Miami (Florida) in 1975 and a Doctorate
in Environmental Science and Engineering from the University of California

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 resources including photovoltaics, biomass,

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

In 1979 I joined FPL. From 1979 until 1.991, I worked in various departments
including Marketing, Energy Management Rescarch, and Load Management,
where my responsibilities concerned the development, monitoring, and cost-
effectiveness of demand side management (DSM) programs. In 1991 I joined
my current department, then named the System Planning Department, where [
held different supervisory positions dealing with integrated resource planning.
In late 2007 I assumed my present position.

Are you sponsoring any exhibits in this case?

Yes, I am sponsoring the following 11 exhibits:

- Exhibit SRS — 1: Summary of Results from FPL’s 2010 Feasibility
Analyses of the Nuclear Uprates and Turkey Point 6 & 7 Projects (Plus
Results from Additional Analyses);

- Exhibit SRS — 2: Comparison of Key Assumptions Utilized in the
2009 and 2010 Economic Analyses of FPL Nuclear Projects: Projected

Fuel Costs (Medium Fuel Cost Forecast);
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Exhibit SRS — 3: Comparison of Key Assumptions Utilized in the
2009 and 2010 Economic Analyses of FPL Nuclear Projects: Projected
Environmental Compliance Costs (Env II Forecast);
Exhibit SRS — 4: Comparison of Key Assumptions Utilized in the
2009 and 2010 Economic Analyses of FPL Nuclear Projects: Summer
Peak Demand Load Forecast;
Exhibit SRS — 5: Comparison of Key Assumptions Utilized in the
2009 and 2010 Economic Analyses of FPL Nuclear Projects: Other
Assumptidns;
Exhibit SRS -- 6: The Two Resource Plans Utilized in the 2010
Feasibility Analyses of the Nuclear Uprates;
Exhibit SRS — 7: 2010 Feasibility Analyses Results for the Nuclear
Uprates: Total Costs and Total Cost Differentials for All Fuel and
Environmental Compliance Cost Scenarios in 2010$;
Exhibit SRS — 8: 2010 Feasibility Analyses Results for t-he Nuclear
Uprates: Total Costs and Total Cost Differentials for All Fuel and
Environmental Compliance Cost Scenarios in 2010$, Sensitivity
Analyses Assuming 11.75% ROE;
Exhibit SRS -- 9: The Two Resource Plans Utilized in thé 2010

Feasibility Anzalyses of Turkey Point 6 & 7;

- Exhibit SRS - 10: 2010 Feasibility Analyses Results for Turkey Point 6

& 7: Total Costs, Total Cost Differentials, and Breakeven Costs for

All Fuel and Environmental Compliance Cost Scenarios in 2010$; and,
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- Exhibit SRS — 11: 2010 Feasibility Analyses Results for Turkey Point
6 & 7: Total Costs, Total Cost Differentials, and Breakeven Costs for
All Fuel and Environmental Compliance Cost Scenarios in 20108%,
Sensitivity Analyses Assuming 11.75% ROE.
What is the purpose of your testimony?
My testimony provides the results of the 2010 economic analyses for the
capacity uprates of FPL’s existing nuclear units, and for the new FPL nuclear
units, Turkey Point 6 & 7, using current assumptions. In my testimony 1 will

refer to these analyses &s the 2010 feasibility analyses for both projects. I also

present the results of additional analyses of the two nuclear projects.

The 2010 feasibility znalyses 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 wtility shall submit for Commission
review and approval a detaﬂed analysis of the long-term feasibility of
completing the power plant.”

Has the Florida Public Service Commission provided guidance regarding
what is required in these feasibility analyses?

Yes. On November 19, 2009, in Order No. PSC-09-0783-FOF-E], page 14,
the Florida Public Service Commission (FPSC) provided such guidance. In
regard to analyses of FPL’s Turkey Point 6 & 7 units, the relevant part of this

order stated:
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“On page 29 of Order No. PSC-08-0237-FOF-El, we provided specific
guidance to FPL regarding the requirements necessary to satisfy Rule 25-

6.0423(5)(c)5, F.A.C. The Order reads as follows:

“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 6 and
7.

What is the scope of your testimony?

My testimony addresses four main points:

(1) The analytical approaches used in FPL’s 2010 feasibility analyses are
briefly discussed and compared to the analytical approaches utilized in
prior economic analyses of the two nuclear projects.

2) Various updated assumptions used in the 2010 feasibility analyses are
compared to the assumptions that were previously used in the 2009
analyses. The resulting “directions” of these assumption changes, in
regard to the economics of the nuclear projects being favorable or
unfavorable, arz also briefly discussed.

(3) The results of the 2010 feasibility analyses, plus the results of other

analyses, of the nuclear uprates are provided.
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(4) The results of the 2010 feasibility analyses, plus the results of other

analyses, of Turkey Point 6 & 7 are provided.

Other feasibility-related topics for the nuclear uprates project are discussed by
FPL Witness Jones in section 7 of his testimony. Additionally, other
feasibility-related topics for the Turkey Point 6 & 7 project are discussed by
FPL Witness Scroggs in section 9 of his testimony.

Please summarize your testimony.

In its 2010 feasibility analyses, FPL utilized analytical approaches that it
believes are cunfently the best approaches with which to evaluate the two
nuclear projects. FPL also utilized an updated set of assumptions in its 2010

feasibility analyses.

The results of the 2010 feasibility analyses for both projects, plus the results
of additional analyses, are summarized in Exhibit SRS — 1. This exhibit

presents the following information:

1) Both nuclear projects are projected overwhelmingly to be cost-
effective for FPL’s customers. Both the nuclear uprates and Turkey
Point 6 & 7 are projected to be cost-effective in all 7 of 7 base case
scenarios of fuel costs and environmental compliance costs. The

nuclear uprates project is also projected to be cost-effective in 20 of 21
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sensitivity analyses and the Turkey Point 6 & 7 project is also
projected to be clearly cost-effective in 6 of 7 sensitivity analyses.
The projected nominal fuel savings for FPL’s customers from the two
nuclear projects are significant. Using a Medium fuel cost/Medium
environmental compliance cost (Env II) scenario as an example, the
nuclear uprates are projected to save approximately $146 million
(nominal) in fuel costs in their first full year of operation. Turkey
Point 6 & 7 are projected to save approximately $1.3 billion (nominal)
in fuel costs in the first full year of operation for both units.
Using the samz fuel cost/environmental compliance cost scenario, the
nuclear uprates are projected to save approximately $6 billion
(nominal) in fuel costs over the life of the project, and Turkey Point 6
& 7 are projected to save approximately $95 billion (nominal) over the
life of the units.
The two nuclear projects will also significantly improve the fuel
diversity of the FPL system. In their first full year of operation, the
nuclear uprates are projected to reduce FPL’s dependence upon natural
gas by approximately 3% and Turkey Point 6 & 7 are projected to
reduce FPL’s dependence upon natural gas by approximately anothef
12%. Nuclear energy from these projects will supply the amounts of
energy that would otherwise have been supplied by natural gas.
The amounts of energy that nuclear energy is projected to supply in the

first full year of operation {and in subsequent years) for the two
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nuclear projects is equivalent to the total annual energy usage of
approximately 229,000 residential customers for the nuclear uprates,
and of approximately 1,259,000 residential customers for Turkey Point
6&7.
Stated another way, these amounts of energy projected to be supplied
respectively by the two projects will save enormous amounts of fossil
fuel. For illustrative purposes, if the same amounts of energy were to
be supplied by conventional steam generating units, then the amount
of energy mentioned above for the nuclear uprates would require the
consumption of approximately 31 million mmBTU of natural gas or 5
million barrels of oil annually. Likewise, the amount of energy
mentioned abcve for Turkey Point 6 & 7 would require the
consumption of approximately 177 million mmBTU of natural gas or
28 million barrels of oil annually.
The projected reductions in carbon dioxide (CO>) emissions are also
very large. Over the life of the projects, the nuclear uprates and
Turkey Point 6 & 7 are projected to reduce CO; emissions by
approximately 33 million tons and 284 million tons, respectively.
Stated another way, these projected amounts of total CO, reductions
are equivalent 1o operating all of FPL’s generating system with zero
CO» emissions for approximately 10 months in the case of the nuclear
uprates, and for approximately 7 years in the case of Turkey Point 6 &

7.
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Therefore, the results of FPL’s 2010 feasibility analyses are that both the
nuclear uprates and Turkey Point 6 & 7 are projected to be solidly cost-

effective and valuable capacity and energy additions for FPL’s customers.

These results fully support the feasibility of continuing both nuclear projects.
I. 2010 Feasibility Analyses — Analytical Approaches

Woere the analytical approaches used in FPL’s 2010 feasibility analyses of
the nuclear uprates and Turkey Point 6 & 7 similar to the approaches
used in the Determination of Need filings for these projects, and in the
feasibility analyses of these projects that were preseilted in previous
NCRC filings?

Yes. The analytical approaches that were used in the 2010 feasibility analyses
for both the nuclear uprates and Turkey Point 6 & 7 projects were virtually
identical to the approaches used in the 2007 Determination of Need filings and
in the feasibility analyses presented in the 2008 and 2009 NCRC filings.
Please describe these analytical approaches.

In regard to the nuclear uprates project, the analytical approach used is the
direct comparison of the cumulative present value of revenue requirements
(CPVRR) for resource plans with and without the nuclear vprates. FPL
believes this is the appropri.ate approach for analyzing this project. And, as

previously stated, this analytical approach was utilized in the 2007
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Determination of Need filing, and in the 2008 and 2009 NCRC filings, for the

nuclear uprates project.

In regard to the Turkey Point 6 & 7 project, the analytical approach used is the
calculation of breakeven overnight capital costs (in terms of $/kw) for the new
nuclear units. FPL believes that this is the appropriate approach for analyzing
this project at this time. And, as previously stated, this analytical approach
was utilized in the 2007 Determination of Need filing, and in the 2008 and
2009 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 analytical approach imay emerge as more
appropriate.

Please provide an overview of these analytical approaches.

The basic analytical approaéh in the feasibility analyses 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,
for each scenario of fizel cost/environmental compliance cost, are developed
using a sophisticated production costing model. This model, the P-MAre_a
model, simulates the FPL system and dispatches all of the generating units on

an hour-by-hour basis for each vear in the analysis. The resulting fuel cost
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and emission profile information is then combined with projected annual
capital, operation and maintenance {(O&M), etc. costs for each resource plan.

In this way, a comprehensive set of projected annual costs, for each year of

the analysis, is developzd for each resource plan.

One resource plan contains the nuclear resource option that is being evaluated
in a specific feasibility analysis; i.e., either the nuclear uprates or the Turkey
Point 6 & 7 units. The other resource plan contains another, non-nuclear
resource option that competes with this nuclear resource option. The
competing resource ogtion is a new highly fuel-efficient type of combined
cycle (CC) generating unit that FPL has projected for its moderization

projects at its existing Cape Canaveral and Riviera power plant sites.

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 impacts of the resource options being evaluated. FPL’s 2010 feasibility
analyses address these cost impacts. In addition, my testimony provides a
discussion of certain non-economic impacts, increased system fuel diversity
and system emission reductions, which will result from the two nuclear

projects.
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I1. 2010 Feasibility Analyses -- Updated Assumptions

Do FPL’s 2010 feasibility analyses utilize updated assumptions for the
specific information referred to in the FPSC’s recent Order?

Yes. FPL typically secks to utilize a set of updated assumptions in its
resource planning work. In early 2010, FPL updated these assumptions and is
using them in all of its 2010 resource planning work including the analyses

presented in this docket.

In regard to the recent FPSC Order, five informational items were listed that
should be updated and included in FPL’s annual long-term feasibility analyses
of Turkey Point 6 & 7. These five items are:

(1) fuet forecasts;

(2) environmental forecasts;

{3) breakeven costs;

(4) capital cost estimates; and,

(5) sunk costs.

FPL’s 2010 feasibility analyses for Turkey Point 6 & 7 include FPL’s current
assumptions for each these five items. In regard to FPL’s feasibility analyses
for the nuclear uprates, FPL has included current assumptions for four of these

five items: items (1), (2), (4), and (5). Because the analytical approach for the
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nuclear uprates utilizes CPVRR results instead of the breakeven capital cost
results used in the analyses of Turkey Point 6 & 7, item (3) (breakeven costs)
is not relevant to analyses of the nuclear uprates.
Do FPL’s feasibility analyses include FPL’s updated assumptions for
information other than these 5 items?
Yes. FPL updated a number of other assumptions in early 2010 in preparation
for all of its 2010 resource planning work. Consequently, these other updated
assumptions are also included in FPL’s 2010 feasibility analyses. A partial
listing of these other assumptions include: FPL’s load forecast, projected
incremental capacityr from the nuclear uprates, assumed in-service dates for
Turkey Point 6 & 7, and financial/economic assumptions.
Please discuss the changes in the forecasted values for fuel costs,
environmental compliance costs, and peak load between the forecasts
ufilized in the 2010 feasibility analyses and those that were used in the
2009 feasibility analyses.
Exhibits SRS — 2 through SRS - 4 provide these comparisons. Exhibit SRS - 2
provides 2009 and 2010 forecasted Medium fuel cost values for selected years
for natural gas, oil, and nuclear fuel costs. As shown in this exhibit, the
Medium fuel cost forecast in 2010 for natural gas is lower in the carly years
compared to the 200% forecast. The annual differences in natural gas cost
between the two forecasts decrease over time. A comparison of the forecasted

prices for 1% sulfur oil shows a similar pattern, but with the 2010 forecasted
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values being higher in the early years than the 2009 forecasted values. The
annual differences between the two oil cost forecasts also diminish over time.
In regard to forecasted nuclear fuel costs, the 2010 and 2009 forecasted prices
on a $/mmBTU basis are presented. However, the comparison is not on an
“apples-to-apples” basis. As indicated by the footnote on this exhibit, FPL is
no longer leasing nuclear fuel as was the case in 2009. Therefore, the lease
cost component that was included in the 2009 nuclear fuel cost forecast is no
longer included in the 2010 forecast. In its place, there is now a net
investment value (NIV) cost associated with nuclear fuel that is not included

in the $/mmBT1J forecast of nuclear fuel costs. This NIV cost is accounted

for as a fixed annual cost in the feasibility analyses. -

This change in how total nuclear fuel costs are accounted for in economic
analyses, such as the feasibility analyses presented in this docket, affects
nuclear fuel costs for FPL’s existing nuclear capacity, the uprates project, and

the Turkey Point 6 & 7 project.

Exhibit SRS — 3 presents similar 2009 and 2010 information for forecasted
Env II (i.e., mid-level) environmental compliance costs for three types of air
emissions: sulfur dioxide (SO-), nitrogen oxides (NOy), and carbon dioxide
(CO2). As shown on the exhibit, the forecasted compliance costs for both
SO, and NO, are generally higher with the 2010 forecast compared to the

2009 forecast. The forecasted compliance costs for CO» with the 2010




L

16

11

12

13

14

15

16

17

18

19

20

23

Docket No. 110009-E1

Testimony and Exhibits of Steven R. Sim

from Docket 100009-E1

Exhibit SRS-12, Page 15 of 46
forecast are generally slightly higher, but overall show relatively little change,
compared to the 2009 forecast.
Exhibit SRS — 4 presenits the 2009 and 2010 Summer peak load forecasts, As
shown in this exhibit, the 2010 forecast of future peak load shows higher peak
loads through 2014, then lower peak loads for 2015 — on, compared to the
2009 forecast.
What other assumptions changed from the 2009 analyses fo the 2010
analyses? |
Exhibit SRS — 5 presents the 2009 and 2010 projections for 13 other
assumptions that were utilized in the feasibility analyses. These other
assumptions are grouped into three categories of either four or five
assumptions each: (i) assumptions used in the feasibility analyses of both
projects; (ii) assumptions primarily used only in the feasibility analyses of the
nuclear uprates project; and (iii) assumptions primarily used only in the
feasibility analyses of the Turkey Point 6 & 7 project. (Note that some of the
assumptions included in the second and third groupings do have an impact in
the feasibility analyses of both projects. Examples of such assumptions are
the incremental capacity of the nuclear uprates and the in-service dates of
Turkey Point 6 & 7. The grouping of assumptions such as these into either the
second or third groupings is done solely to facilitate discussion in this

testimony of the changes in assumptions.)
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Please discuss the first grouping of these other assumptions; i.e., those
assumptions that are applicable in the feasibility analyses for both
projects.
The five assumptions included in this grouping are:
1) the number of environmental compliance cost scenarios;
2) financial/economic assumptions;
3) the capital cost of competing CC capacity;

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

5} the projected cost of firm gas transportation.

In regard to the number of environmental compliance cost scenarios utilized
in FPL’s 2010 feasibi.ity analyses, FPL is using three such scenarios in its
2010 resource planning work: Env I (representing low CQ» compliance costs),
Env II (representing medium CO; compliance costs), and Env I
(representing high CO, compliance costs). FPL is no longer using an Env IV

scenario (representing very high CO- costs).

FPL’s financial/economic assumptions used in the feasibility analyses were
driven by the cutcome of FPL’s just concluded base rate case. The allowed
return on equity (ROE) is now 10.0%, the allowed cost of debt is now 6.48%,
and the associated discount rate is now 7.30%. The changes in these

assumptions are significant and are discussed later in this testimony.
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The remaining three assumptions that ate included in this first grouping of
assuraptions involve tae costs of the competing CC capacity used in the
feasibility analyses. FPL’s current projected (generator only) capital cost of
CC capacity is $875/kw in 2018%. The current projected heat rate of this CC
capacity is 6,480 BTU/kwh, and the projected firm gas transportation cost is
$2.08/mmBTU in 2018.
Please discuss the second grouping of other assumptions that primarily
address the nuclear uprates project.
The four assumptions included in this second grouping are:
1) incremental capacity from the uprates;
2) non-binding qa.pital cost estimate of the uprates;
3) previously spent capital costs for the uprates that are excluded from
the 2010 feasibility analyses; and,

32

4) the “going forward” capital costs included in the 2010 feasibility

analyses.

The assumptions for incremental MW and costs are for FPL’s share of the

nuclear uprates project.

In regard to the first assumption, the projected incremental capacity that FPL’s
customers will receive from the nuclear uprates, this value has increased from

the 399 MW used in “he 2009 feasibility analyses to 450 MW for the 2010
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analyses. FPL Witness Jones discusses this assumption change in his

testimony.

The combination of the next three assumptions provides the projected
incremental capital cos: to FPL’s customers of completing the nuclear uprates
project. In the 2009 feasibility analyses, FPL projected a non-binding total
capital cost estimate for FPL’s share of the project of $1.724 billion. In the
2009 analyses, no previously spent costs were excluded. Therefore, the 2009
feasibility analysis assumed an incremental capital cost to complete the

uprates project of $1.724 billion.

The projected non-binding capital cost range for the nuclear uprates project is
discussed in FPL Witn=ss Jones’ testimony. For the 2010 feasibility analysis,
FPL is using the very upper end of that range: $2.300 billion. In order to
account for “sunk” capital costs for the uprates project in its 2010 feasibility
analysis, FPL is excluding approximately $347 million of costs that have
already been spent in 2008 and 2009. FPL Witness Powers discusses the sunk
cost value for this project in her testimony. The resulting “going forward”
capital cost projection for completing the project that is used in FPL’s 2010
feasibility analyses is $1.953 billion (= $2.300 billion - $0.347 billion).

Please discuss the third grouping of other assumptions that primarily

address the Turkey Point 6 & 7 projeet.

The four assumptions included in this third grouping are:
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1) assumed in-service dates for Turkey Point 6 & 7;
2) non-binding capital cost estimate for the new nuclear units;
3) previously spent capital costs that are excluded from the 2010
feasibility analyses; and,

4) the cumulative annual capital expenditure percentages for Turkey

Point 6 & 7.

The first of these assumptions, the projected in-service dates, for planning
purposes, of Turkey Point 6 & 7 have changed from 2018 and 2020,
respectively, used in the 2009 feasibility analyses, to 2022 and 2023 for the
2010 feasibility analyses. FPL Witness Scroggs’ testimony addresses this

change.

The second of these assumptions is the non-binding cost estimate for
constructing Turkey Point 6 & 7. The updated range of costs used in the 2010
feasibility analyses is $3,397/kw to $4,940/kw in 20105. FPL Witness

Scroggs’ testimony discusses the updating of this assumption.

The third of the assumptions included in this grouping is the previously spent
capital costs that are excluded in the 2010 feasibility analysis. In order to
account for “sunk™ capital costs for the Turkey Point 6 & 7 project, FPL is

excluding approximately $98 million of costs that have already been spent in
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2008 and 2009. FPL Witness Powers discusses the sunk cost value of this

project in her testimony.

The fourth assumption in this grouping is the cumulative annual capital
expenditure percentages for the construction of Turkéy Point 6 & 7. Due to
the change in the assumed in-service dates for Turkey Point 6 & 7, the annual
expenditure percentage values in the 2010 feasibility analyses are revised and
extended through 2023. FPL Witness Scroggs’ testimony addresses this
assumption. |

It is clear that a number of changes in assumptions were made between
those used in the 2009 feasibility analyses and those used in the 2010
feasibility analyses. Were all of these assumption changes favorable to the
economies of the two nuclear projects?

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, vpdates to some assumptions are favorable, and changes

to other assumptions are unfavorable, for any specific project.

This was indeed the case for the two nuclear projects in regard to the changes
in assumptions from those used in the 2009 feasibility analyses to those used
in the 2010 feasibility analyses. Using the nuclear uprates project as an

example, some updated assumptions (such as the higher projected capital cost
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estimate) are unfavorable while other updated assumptions (such as the higher

projected incremental MW) are favorable.

All of the updated assumptions, whether favorable or unfavorable for the two
nuclear projects, were included in FPL’s 2010 feasibility analyses.

Earlier in your testimony you stated that the impact of the changes in
financial/economic assumptions was significant. Please discuss the
reasons for the significant impact.

The changes in the financial/economic assumptions that resulted from the
recent base rate case had a significant impact on the results of the 2010
feasibility analyses for two primary reasons. First, as a consequence of the
lower allowed ROE and cost of debt values, the projected capital costs of the
capital-intensive nuclear projects are substantially lowered relatively to the
less capital-intensive CC capacity. Second, the lower discount rate, which is a
direct result of the lower allowed ROE and cost of debt values, results in
higher net present values for the system fuel and environmental compliance

cost savings from the nuclear projects in future years.

The combination of lower capital costs, and higher net present value system
fuel and environmental compliance cost savings, for the nuclear projects that
result from the changes in the financial/economic assumptions enhance the

economics of these projects.
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These updated financial/economic assumptions are not representative of the
financial/economic values that have been in place in recent years (including
during the Determination of Need filings for these projects). In order to
provide an additional financial/economic perspective from which to gauge
these nuclear projects, FPL has performed sensitivity analyses in which it used
an ROE value of 11.75% which is representative of the ROE Vélue that has
been applicable in recent years. The results of these sensitivity analyses are
presented in sections III and IV of this testimony.
One item that was not mentioned in the previous discussion of changes in
assumptions is a projection of FPL.’s resource needs. Why was this not
mentioned and what is FPL’s current projected need for additional
resources?
The reason that FPL’s projected need for additional resources was not
mentioned in the discussion of assumptions is that the projected resource need

can be considered to be a result of analyses that use the updated assumptions,

not an assumption per se.

After accounting for the relevant updated assumptions (such as FPL’s updated
load forecast), plus the new DSM goals that the FPSC established for FPL,
and the FPSC-approved new capacity additions (WCEC 3, nuclear uprates,
and the projected modernizations at the existing Cape Canaveral and Riviera
sites), FPL currently projects that its next resource need is in 2022. FPL also

projects that its resource needs will increase every year thereafter.
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The fact that FPL’s first resource need is currently projected to be in 2022 is
evident in Exhibits SRS - 6 and SRS - 9 which present the resource plans
utilized in FPL’s 201¢ feasibility analyses. Three of the four resource plans
presented include the nuclear uprates in the resource plan. In each of those
three resource plans, the first resource need (which is indicated by the year in
which the first capacity option is added) occurs in 2022. In the fourth
resource plan, the Resource Plan without Nuclear Uprates shown in Exhibit
SRS — 6, the nuclear uprates are not included. In that resource plan, the first
resource need (which is again indicated by the year of the first capacity

addition) occurs in 20Z 1.

Therefore, this current projection of resource needs actually matches well with
the updated assumpticn, for planning purposes, of 2022 and 2023 in-service

dates for Turkey Point 6 & 7.

IT1. 2010 Feasibility Analyses Resulits for the Nuclear Uprates

What resource plans were used to perform the 2010 feasibility analyses of
the nuclear uprates project?

The two resource plans that were utilized in the 2010 feasibility analyses are
presented in Exhibit SRS — 6. As shown in this exhibit, the new generating

unit additions in the two resource plans are identical through 2020 except for
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the addition of the nuclear uprates. The 450 MW of incremental capacity
projected to be added from the nuclear uprates in the Plan with Nuclear
Uprates does defer the addition of new generation, but only starting in the year
2021. (The additional capacity supplied by the nuclear uprates also slightly
alters the schedule for the return to active service of FPL’s existing generating
units that are being temporarily placed on Inactive Reserve status.)
What were the results of the 2010 feasibility analyses for the nuclear
uprates?
The results of the base case analyses are presented in Exhibit SRS — 7. As
shown in Column (5) of this exhibit, the Resource Plan with Nuclear Uprates
is projected to have a lower CPVRR cost in 20103, compared to the Resource
Plan without Nuclezr Uprates, in 7 of 7 scenarios of fuel cost a_nd
environmental compliance cost forecasts utilized in the analyses.
You mentioned earlier that FPL performed sensitivity analyses in which
it assumed an ROE of 11.75% instead of the currently allowed ROE of
10.0%. What were the results of these sensitivity analyses for the nuclear
uprates‘i’
The results of these sensitivity analyses are presented in Exhibit SRS — 8. As
shown in Column (5) of this exhibit, the Resource Plan with Nuclear Uprates
is again projected to have a lower CPVRR cost in 2010$, compared to the
Resource Plan without Nuclear Uprates, in 7 of 7 scenarios of fuel cost and

environmental compliance cost forecasts.

Were any other sensitivity analyses performed?



10

11

12

13

14

15

16

17

18

19

20

21

22

Docket No. 110009-E1

Testimony and Exhibits of Steven R. Sim

from Docket 100009-EX

Exhibit SRS-12, Page 25 of 46
Yes. As previously mentioned, the current projection for the expected
incremental capacity that will be provided by the nuclear uprates is 450 MW.
This represents a projected increase of 51 MW from the 399 MW value used
in the 2009 feasibility enalyses. FPL performed sensitivity analyses using the
incremental MW value of 399 MW that had been used in previous analyses

despite that fact that FPL is confident that the incremental MW value will

significantly exceed this value.

The results of these sensitivity analyses, using an incremental MW value for
the nuclear uprates of 599 MW and an ROE o‘f 10.0%, were that the Resource
Plan with Nuclear Uprates is again projected to have a lower CPVRR cost in
20108, compared to the Resource Plan without Nuclear Uprates, in 7 of 7

scenarios of fuel cost and environmental compliance cost forecasts.

These sensitivity analyses, regarding an incremental MW value of 399 MW,
were then repeated us'ng the economic sensitivity assumption of an 11.75%
ROE. The results were that the Resource Plan with Nuclear Uprates is
projected to have a lower CPVRR cost in 20108, compared to the Resource
Plan without Nuclear Uprates, in 6 of 7 scenarios of fuel cost and
environmental compliance cost forecasts. Only in the sole scenatio of Low
Fuel Cost and low environmental compliance cost (Env I), combined with the

much lower incremental MW value and the higher ROE value, was the
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Resource Plan with Nuclear Uprates projected to be less economic than the

Resource Plan without Nuclear Uprates.

In addition to the results of these CPVRR-based analyses, did FPL’s 2010
feasibility analyses identify any additional advantages for FPL’s
customers that are projected to be derived from the nuclear uprates
project?
Yes. I will discuss three other advantages to FPL’s customers that are
projected to result from the nuclear uprates: |

1) system fuel savings;

2) system fuel diversity; and,

3) system CO; emission reductions.

These advantages will be discussed using the results from the 2010 feasibility

analyses for the Medium Fuel Cost, Env Il 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.
However, it is inforirative to also look at the annual nominal fuel savings

projections.
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[n 2013, the first year in which the uprated capacity at all four existing nuclear
units will be in operaton for virtually an entire year, the nuclear uprates are
projected to save FPL's customers approximately $146 million (nominal) in
fuel costs. Over the life of the current operating license terms of the four

uprated nuclear units, the total nominal fuel savings for FPL’s customers is

projected to be approximately $6.3 billion.

Regarding system fuel diversity, in 2013 the relative percentages of the total
energy supplied by FPL that is generated by natural gas and nuclear, without
the nuclear uprates project, are projected to be approximately 63% and 21%,
respectively. With the nuclear uprates project, these projected percentages
change to approximately 60% for natural gas and 24% for nuclear. Thus FPL
is projected to be less reliant on natural gas, and more reliant upon nuclear

energy, by approximately 3% each due to the nuclear uprates.

These percentage changes in system fuel use for a system the size of FPL are

- significant. This can be demonstrated by looking at the projected amount of

energy that will be supplied by the uprates in 2013. That value is
approximately 3.1 million MWh. The forecasted annual energy use per
residential customer in 2013 is 13,570 kwh. Therefore, the projected output
from the nuclear uprazes in 2013 will serve the equivalent of the total annual

electrical usage of approximately 229,000 residential customers that year.
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The improvement in system fuel diversity from the nuclear uprates can also be
demonstrated, for illustraiive purposes, by looking at the amount of natural
gas or oil that would have been needed to produce this same number of
approximately 3.1 rﬁi]lion MWh in 2013 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, the nuclear uprates would have saved approximately 31,000,000
mmBTU of natural gas (if all of this energy had been produced by natural
gas), or 4,800,000 barrels of oil (if all of this energy had been produced by

oil), in 2013. Similar fossil fuel savings would also occur in each succeeding

year.

Finally, in regard to the reduction of system CO; emissions, the nuclear
uprates are projected to result in a cumulative reduction over the current
license terms of the nuclear units of approximately 32.6 million tons of COs;.
This will be a significant reduction in CO; emissions, representing
approximately 80% of the total CO; emissions from FPL-owned generating
units in 2009. Stated another way, this projected cumulative CO2 emission
reduction from the nuclear uprates is the equivalent of operating FPL’s very
large system of generating units for 10 months with zero CO; emissions.
What conclusions do yon draw from the results of the 2010 feasibility
analyses of the nuclear uprates?

In regard to these economic feasibility analyses, the nuclear uprates project is

currently projected to be the economic choice in 27 of 28 scenarios examined.
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All of these scenarios assumed the very highest cost value of the projected
capital cost range for tke project. The sole scenario in which the uprates were
not projected to be economic was a scenario which combined low fuel costs,

low environmernital compliance costs, much lower than expected incremental

MW from the uprates, and an ROE of 11.75%.

In addition, the results of FPL’s 2010 feasibility analyses show that FPL’s
customers are projected to significantly benefit from the nuclear uprates in
regard to system fuel savings, system fuel diversity, and system CO; emission

reductions.

Furthermore, the nuclear uprates project is truly a unique opportunity to offer

additional nuclear capacity and energy to FPL’s customers. No new sites are

required for this additional nuclear capacity, and the construction and

permitting times are much less than for a new nuclear unit. Therefore,
additional nuclear energy contributions that benefit FPL’s customers can be
accomplished years earlier through the nuclear uprates project than is possible

with new nuclear generating units.

Therefore, the nuclear uprates continue to be projected as a solidly cost-
effective and valuable capacity and energy addition for FPL’s customers. The
results of the 2010 feasibility analyses fully support the continuation of the

nuclear uprates project.
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1V. 2010 Feasibility Analyses Results for Turkey Point 6 & 7

What resource plans were used to perform the 2010 feasibility analyses of
Turkey Point 6 & 77

The two resource plans that were utilized in the 2010 feasibility analyées are
presented in Exhibit SRS — 9. As shown in this exhibit, the two resource plans
are identical through 2021. The resource plans differ in 2022 and 2023 with
the Resource Plan with. Turkey Point 6 & 7 adding the two 1,100 MW nuclear
units, oné in 2022 and one in 2023. The Resource Plan without Turkey Point
6 & 7 adds two 1,212 MW CC units, one in 2022 and one in 2023. Both
resource plans then add an equal amount of CC filler unit capacity through
2040 (although the timing of the filler unit additions differ sl'ightly due to the
224 MW greater amount of capacity added in the two-year period of 2022 and
2023 in the Resource Plan without Turkey Point 6 & 7; 1,212 MW — 1,100
MW =112 MW x 2 urits = 224 MW.)

What were the resulis of the 2010 feasibility analyses for Turkey Point 6
& 77

The results of the base case analyses are presenfed in Exhibit SRS — 10. The
breakeven nuclear capital costs in $/kw in 20103 are presented in Column (6)
of this exhibit. The results in Column (6), when compared to FPL’s non-
binding estimated range of capital costs in 2010$ of $3,397/kw to $4,940/kw,

show that the projected breakeven capital costs for Turkey Point 6 & 7 are
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above this range in 7 o' 7 scenarios of fuel cost and environmental compliance
cost.
What were the results of the sensitivity analyses for Turkey Point 6 & 7 in
which an ROE of 11.75% was substituted for the currently allowed ROE
value of 10.0%?
The results of these sensitivity analyses are presented in Exhibit SRS — 11.
The breakeven nuclear capital costsrin $/kw in 2010% are presented in Column
(6) of this exhibit. The results in Column (6), when compared to FPL’s non-
binding estimated range of capital costs in 2010$ of $3,397/kw to $4,940/kw,
show that the projected breakeven capital costs for Turkey Point 6 & 7 are
above this range in 6 of 7 scenarios of fuel cost and environmental compliance
cost. In the remaining scenario, a scenario comprised of both Low Fuel Costs,
low environmental é(:mpliance costs (Env I), and an 11.75% ROE, the
projected breakeven capital costs of $4,764/kw are within, and at the upper
end of, this cost range.
In addition to the results of these breakeven-based economic analyses, did
FPL’s 2010 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,
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3) system CO; emission reductions.

These advantages for the Turkey Point 6 & 7 project will again be discussed
by using the results from the 2010 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 the exhibits SRS — 10 and SRS — 11, these CPVRR savings
values are then translared into breakeven costs. Consequently, the system fuel
savings have already been accounted for in the breakeven cost values. '
However, as was the case with the nuclear uprates project, 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 $1.28 billion (nominal} in fuel costs. Over the expected 40-
year life of the two new nuclear units, the total nominal fuel savings for FPL’s

customers is projected to be approximately $95 billion (nominal).
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Regarding system fuel diversity, in 2024 the relative percentages of the total
energy supplied by FPL that is generated by natural gas and nuclear, without
Turkey Point 6 & 7, are approximately 70% and 20%, respectively. With
Turkey Point 6 & 7, these percentages change to approximately 58% for
natural gas and 32% for nuclear. Thus FPL is projected to be less reliant on

natural gas, and more reliant upon nuclear energy, by approximately 12%

each.

These percentage changes in system fuel use for a system the size of FPL 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 approximately 17.7 million MWh. The forecasted annual energy use per
residential customer in 2024 is 14,053 kwh. Therefore, the projected output
from Turkey Point 6 & 7 in 2024 will serve the equivalent of the total annual

electrical usage of approximately 1,259,000 residential customers in that year.

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 would save approximately 177,000,000

mmBTU of natural gas (if all of this energy had been produced by natural
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gas), or approximately 27,600,000 barrels of oil (if all of this energy had been

produced by oil}, in 2024.

Finally, in regard to the reduction of system CQO; emissions, Turkey Point 6 &
7 are projected to result in a cumulative reduction over the expected life of the
two units of approximately 284 million tons of CO;. This will be a significant
reduction in CO; emissions, representing approximately 700% of the total
CO, emissions from FPL-owned generating units in 2009. 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 generating units
for 7 years with zero CO; emissions.

What conelusions do you draw from the resulis of the 2010 feasibility
analyses of Turkey Puint\6 & 7?

In regard to these economic feasibility amalyses, the Turkey Point 6 & 7
project is clearly projected to be the economic choice in 13 of 14 scenarios
examined. In the remaining scenario, a scenario that is comprised of a

combination of Low Fuel Costs, low environmental compliance costs (Env I},

and an 11.75% ROE, the projected breakeven costs are within, and at the

upper end of, the non-binding range of capital costs. -

Therefore, the results of the 2010 feasibility analyses show that Turkey Point
6 & 7 continues to be projected as cost-effective not only with updated load,

fuel cost, etc. assumptions, but also with a change in the in-service dates,
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In addition, the results of FPL’s 2010 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, and system CQO, emission

reductions.

These results indicate that Turkey Point 6 & 7, with assumed 2022 and 2023
in-service dates, continue to be projected as solidly cost-effective and valuable
capacity and energy additions for FPL’s customers. These conclusions fully
support the feasibility of continuing the Turkey Point 6 & 7 ﬁl‘oject.

Does this conclude your testimony?

Yes.
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Summary of Results from FPL's 2010 Feasiblity Analyses
of the Nuclear Uprates and Turkey Point 6 & 7 Projects
(Plus Results from Additional Analyses)
Nuclear Turkey
Uprates Point 6 & 7
Project Project
1) Number of fuel cost/environmental compliance cost
scenarios in which the nuclear project is clearly cost-
effective:
- in the base case analyses 7of7 Tof7
- in the sensitivity analyses 20 of 21 6of 7%
2) Projected Fuel Savings for FPL's Custormers in First Full $146 million $1,300 million
Year of Operation (Nominal $) * * (or $1.3 Billion)
3) Projected Fuel Savings for FPL's Customers Over the ye 1
6B
Life of the Project (Nominal $) v 1111l0n 425 il
4) Projected Percentage of Total FPL Energy Produced
from Natural Gas and Nuclear in First Full Year of
Operation of Nuclear Project (approx. %):
- U —— 63% Gas & 70% Gas &
- without the Buclear Trojec 21% Nuclear 20% Nuclear
. . 60% Gas & 58% Gas &
- with the Nuclear Project 4% Nuclear 39% Nuclear
5) Equivalent Number of Residential Customers' Annual
Energy Use Supplied by Nuclear Project in the First Year 229,000 1,259,000
of the Project
6) Equivalent Annual Amount of Fossil Fuel Saved by the
Nuclear Project Beginning in the First Year of Operation
(approx.):
- Equivalent mmBTU of Natural Gas 31 million 177 million
- Equivalent Barrels of Oil 5 million 28 million
7) Projected Amount of CO, Emissions Reduced by e .
. . 33 million t 2
Nuclear Project Over the Life of the Project fton tons 84 willion tons
8) Equivalent Number of Months at Which FPL's 34
Generating System Would Operate with Zero CO, 10
. (or 7 years)
Emissions (approx.}
*  The projected breakeven costs for Turkey Point 6 & 7 are above the non-binding cost estimate range in 6
of the 7 scenarios examined in the sensitivity analyses. In the remaining scenario, the projected breakeven
cost was within, and at the upper end of, this cost range.
* * The first full year of operation for the Nuclear Uprates project is assumed to be 2013. (One of the four

existing nuclear units in the project will be operational only 11 months of 2013.) The first full year of

operation for the Turkey Point 6 & 7 project is assumed to be 2024.
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Comparison of Key Assumptions Utilized in the 2009 and 2010
Economic Analyses of FPL Nuclear Projects:

Projected Fuel Costs (Mediom Fuel Cost Forecast)
(all S values shown are in Nominal $)

(n @ 3)=@-1)
Forecasted Natural Gas Cost ($/mmBTU)
2009 2010
Selected Feasibility Feasibility Change in 2010

Years Analysis Analysis Forecast
2016 $8.85 $5.92 ($2.94)
2015 $9.70 $8.25 {$1.45)
2020 $13.37 $11.08 ($2.29)
2025 $14.74 $13.52 {31.22)
2030 $16.25 $15.32 ($0.93)
2035 $17.92 $17.36 ($0.56)
2040 $19.77 $19.68 ($0.09)

) @ 3= - ()

Forecasted 1% S Qil Cost ($/mmBTU}

2009 2010
Selected Feasibility Feasibility Change in 2010

Years Analysis Analysis Forecast
2010 $9.31 $11.63 $2.32
2015 $14.16 $16.37 $2.21
2020 $17.92 $19.63 $1.71
2025 $20.03 $22.33 $2.3¢
2030 $22.28 $24.00 $1.62
2035 $25.03 $25.80 $0.77
2040 $27.98 $27.73 ($0.25)

0] ) =@ -(H)

Forecasted Nuclear Fuel Cost ($/mmBTU)

200% 2010
Selected Feasibility Feasibility Change in 2010
Years Analysis Analysis * Forecast
2010 $0.78 $0.69 ($0.09)
2015 $0.83 $0.79 (50.04)
2020 - 8105 $0.89 (50.16)
2025 $1.11 $1.07 {80.04)
2030 $1.26 $1.08 ($0.18)
2035 $1.43 $1.23 ($0.20)
2040 $1.61 $1.39 ($0.23)

* As approved by the FPSC in FPL's recent base rate case, FPL is no longer leasing nuclear fuel. }
Because of this, the values shown abosc for nuclear fuel costs for 2010 do niot reflect the fease
costs that were included in the 2009 nuvclear fuel cost values. There is now a net investment
value (NIV) cost associated with nuclear fuef that is not included in the $/mmBTU forecast of nuclear
fuel costs. This NIV cost is accounted “or as a fixed annuat cost in the CPFVRR calculations.
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Comparison of Key Assumptions Utilized in the 2009 and 2010
Economic Analyses of FPL Nuclear Projects:
Projected Environmental Compliance Costs: (Env I Forecast)
{all $ values shown are in Nominal $)

Selected
Years

Selected
Years

Selected
Years

(n (2} @y=@-(1)
Forecasted SO, Compliance Cost ($/torn)
2009 2010
Feasibility Feasibility Change in 2010
Analysis Analysis Forecast
$1,277 $1,452 $175
$2,013 $2,176 5163
$3,164 $3,257 $93
$4,988 $4,882 ($106)
$4,453 $5,319 $866
$3,691 $4,293 $602
$2,653 $3,278 $625
) 2) 3 =@-1)
Forecastec. NO, Compliance Cost ($/ton)
2009 2010
Feasibility Feasibility Change in 2010
Analysis Analysis Forecast
$373 $1,381 $508
81,375 $2,071 £696
$2,162 $3,100 $938
$3,408 $1,257 ($2,151)
$1,545 $1,085 ($460)
50 $1,228 $1,228
Bo 51,389 $1,389
1) @ 3 =-1)
Forecasted CO, Compliance Cost ($/ton)
2009 2010
Feasibility Feasibility Change in 2010
Analysis Analysis Forecast
50 $0 $0
$17 $20 $3
527 $30 33
$43 $44 51
$67 $67 £0
5101 $100 ($1)
$149 5149 $0
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Comparison of Key Assumptions Utilized in the 2009 and 2010
Economic Analyses of FPL Nuclear Projects:
Summer Peak Demand Load Forecast

(Summer MW)
(D (2) @=@-)
2009 2010
Selected Feasibility Feasibility Change in 2010
Years Analysis Analysis Forecast
2010 21,147 21,922 775
2011 21,368 21,788 420
2012 21,933 22,139 206
2013 22,249 22,332 83
2014 23,533 23,575 42
2015 24,142 23,924 (218)
2016 24,772 24,344 (428)
2017 25,401 24,774 (627)
2018 26,143 25,328 (815)
2019 26,848 25,785 (1,063)
2020 27,715 26,348 (1,367)
2021 28,449 26,824 " (1,625)
2022 29,109 27,191 (1,918)
2023 29,758 27,929 (1,829)
2024 30,339 28,533 (1,806)
2025 30,973 29,135 (1,838)
2030 33,931 31,691 (2,240)
2035 35,148 32,950 (2,198)
2040 37,622 35,557 (2,065)
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Comparison of Key Assumptions Utilized in the 2009 and 2010
Economic Analyses of FPL Nuclear Projects: Other Assumptions

(n (2) B@)=@-)
Value for 2009 Value for 2010 Change in 2010
Assumption Feasibility Analysis|Feasibility Analysis Forecast

Assumptions for Feasibility Analyses of Both Projects:

1) Number of Environmental Compliance Cost Scenarios 4 3 (1)

2) Financial/Economic Assumptions:

- Capital Structure (debt/equity) 44,2%/55.8% 44.8%/55.2% 0.6%/(0.6)%

- Cost of Debt 7.30% 6.48% (0.82%)

- Return on Equity 12.50% 10.00% (2.50%)

- Discount Rate {after tax) 8.80% 7.30% {1.59%)

3) CC Generator Capital ($/kw in 2018, w/o AFUDC) $817 $883 $66

4) CC Heat Rate (Base 100%, BTU/kwh) 6,582 6,480 (102)

5) Firm Gas Transportation Cost ($/mnBTU in 2018, $2.21 $2.08 ($0.13)

Assumptions for Feasibility Analyses of Uprates: *

6) Nuclear Uprates Incremental Capacity (MW) 399 430 51

7) Total Capital Cost of Uprates Assumed in Analyses ($ millions) $1,724 $2,300 $576

8) Previously Spent Capital Costs Now Excluded (approx.$ millions) $0 $347 $347

9) "Going Forward" Capital Costs Included in Analyses ($ miilions) $1,724 $1,953 $229

Assumptions for Feasibility Analyses of Turkey Point 6 & 7:

10) Assumed In-Service Dates for Turkey Point Units 6 & 7 2018 & 2020 2022 & 2023 4 Years & 3 Years

- ) ) . $3,108 to $4,540 in | $3,397 t0 $4,940 in

11) Non-Binding Cost Estimate for New Nuclear Units ($/kw) 2007$ 2010% —enm

12') F’revmusly Spent Capital Costs Now Excluded (approx. $ 50 $98 $98

millions)

13) Cumulative Annual Capital Expenditure Percentage for TP 6&7
2010 2.0% 1.0% (1.0) %
2011 5.9% 1.2% (4.6) %
2012 13.7% 1.6% (12.1) %
2013 24.7% 1.9% (22.8) %
2014 37.7% - 3.9% (33.8) %
2015 54.2% 9.5% (44.8) %
2016 72.1% 18.0% (54.1) %
2017 84.6% 29.6% (55.0) %
2018 93.5% 44.4% (51.1) %
2019 98.5% 62.7% (35.7) %
2020 100.0% 78.6% (21.4) %
2021 100.0% 91.2% (8.8) %
2022 100.0% 95.5% (4.3) %
2023 100.0% 100.0% 0.0 %

* The nuclear uprates values shown reflect FPL's share of incremental MW and costs.
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The Two Resource Plans Utilized in the 2010 Feasibility Analyses of the Nuclear Uprates

Resource Plan with Nuclear Uprates 2011 2012 2013 2014 2015 2016 2087 2018 2019 2020 2021 2022 2023 2024 - 2040
Cape Canaveral . .
- unit{s)/capacity added WCEC3 CC NUCIW.UpTaw Modernization; an,"m. — — — - —_ — —_ Turkey Point 6] Turkey Point 7 Uitk MW of C.C Filler
added (3 units) * ., | Modernization Unit Capacity
Nuclear Uprate (1 unit)*
- Projected Summer Reserve Margin 25.4% 254% 32.0% 31.1% 30.0% 222% 20.6% 20.1% 20 (% 195% 16.9% 22.7% 23 5% (meets criterion in all yrs)
Resonrce Plan without Nuclear Uprited 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 201 2022 2023 2024 - 2040
. Greenfield 3x1 )
. . WCEC 3 CC Cape Canaveral Riviera . . 10,302 MW of CC Filler
N : era — - — —_ — — . 7| .
unit(s)capacity added dded {none) Modemization Modemization CC (1,212 |Turkey Pont 6| Turkey Point Unit Capacity
- Projected Summer Reserve Margin 25.4% 23.7% 29.7% 28 9% 27.8% 20.1% 204% 19.8% 19.8% 20.1% 231% 259% 26.6% (meets criterion in all yrs)

Notes:

- Assumes FPL's DSM goals for 2010 - 2019.

- Assumes 10 peak load or annual energy growth after 2040.

- FI'L's reserve margin crierion is 267

- The reserve margin values include the temporary placement of a number of FPL's existing gencrating unifs on InActive Reserve status and their return to active service. (However, these actions are ot specifically listed in the

"unit(s)/capacity added" row.

* One of the four nuclear uprates is scheduled 1o occur in Dec 2011, one in May 2012, one in July 2012, and one in Jan 2013, Because the 2011 uprate will oceur after the Summer of 2011, for reserve margin
caleulation purposes the first three uprates are accounted for starting with the 2012 Summer reserve margia calculation. The fourth uprate is accounted for starting with the 2013 Suminer reserve margia calculation.
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2010 Feasibility Analyses Results for the Nuclear Uprates:

Total Costs and Total Cost Differentials for All Fuel
and Environmental Compliance Cost Scenarios in 20108
(millions, CPVRR, 2010 - 2043)

ey (2) 3) ) (5)
=3)-¢4
Environmental Total Costs for Plans (2010$) Total Cost Difference
Fuel Compliance Plan with Nuclear Uprates
Cost Cost Plan with Plan without minus Plan without
Forecast Forecast Nuclear Uprates Nuclear Uprates Nuclear Uprates (2010%)

High Fuel Cost Enyv I 158,583 160,057 (1,474)

High Fuel Cost Env I 166,447 168,107 (1,660)

High Fuel Cost Env III 184,024 186,080 (2,055)
Medium Fuel Cost Env [ 137,716 138,659 (942)
Medium Fuel Cost Env II 145,587 146,716 (1,129)
Medium Fuel Cost Env III 162,882 164,406 (1,524)

Low Fuel Cost Env 1 116,890 117,308 417)

Note: A negative value in Column (3) indicates that the Plan with Nuclear Uprates is less expensive than the Plan without
Nuclear Uprates. Conversely, a positive value in Column (5) indicates that the Plan with Nuclear Uprates is more expensive
than the Plan without Nuclear Uprates.
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2010 Feasibility Analyses Results for the Nuclear Uprates:
Total Costs and Total Cost Differentials for All Fuel
and Environmental Compliance Cost Scenarios in 20108

(millions, CPVRR, 2010 - 2043)

Sensitivity Analyses Assuming 11.75% ROE

M (2) 3) C)) (5)
-3)-@
Environmental Total Costs for Plans (20108) Total Cost Difference
Fuel Compliance Plan with Nuclear Uprates
Cost Cost Plan with Plan without minus Plan without
Forecast Forecast Nuclear Uprates |- Nuclear Uprates Nuclear Uprates (20108)

High Fuel Cost Env I 138,471 139,549 (1,079)

High Fuel Cost Env II 145,152 146,396 (1,244)

High Fuel Cost Env I 160,085 161,680 (1,595)
Medium Fuel Cost Env [ 120,164 120,769 _ (604)
Medium Fuel Cost Env II 126,854 127,625 (771)
Medium Fuel Cost Env III 141,559 142,680 (1,121)

Low Fuel Cost Env I 101,898 102,035 (137)

Note: A negative value in Column (5) indicates that the Plan with Nuclear Uprates is [ess expensive than the Plan without
Nuclear Uprates. Conversely, a positive value in Column (5) indicates that the Plan with Nuclear Uprates is more expensive
than the Plan without Nuclear Uprates. '



The Two Resource Plans Utifized in the 2010 Feasibility Analyses of Turkey Point 6 & 7

Resource Plan with TP 6&7 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 - 2040
Cape Canaveral i X
. { P 11,514 MW of Fill
- unit(s)/capacity added WCEC 3 CC added BUCICM.UPM‘C Modemization; mera. _ — — - - e — Turkey Point 6 | Turkey Point 7 14 " of CCFiller
(3 units) © " Modemization Unit Capacity
Nuclear Uprate (1 unif)*
- Projected Summer Reserve Margu 25.4% 25.4% 32.0% 31 1% 30 0% 22.2% 20.6% 20.1% 20 0% 19.9% 19.9% 22 7% 23.5% (meets criterion in all ves)
Resource Plan withont TP 6&7 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 - 2040
7 Cape Canaveral 5 & ki Greenfield 3x1
. N le cenli < 514 Filler
- unit{s)‘capaciy added WCEC 3 CC added | chgliz::;?p:a Modennzation; Mo::r:g;ﬁon 3 & — = = = = CC(J:I?T ]rzlled\,}t\l) cc(1.212 * ]U:idl“é:faff o
e Nuclear Uprate (1 unif)* et MW) pactly
- Projected Summer Reserve Margi 25.4% 25.4% 32 0% 31.1% 30.0% 22.2% 20.6% 20.1% 20.0% 19.9% 19.9% 23.1% 24.4% (meets criterion in all yrs)

Notes: - Assumcs FPL's DSM goals for 2010 - 2019.
- Assumes no peak load or annual energy growth afier 2040,
- FPL's reserve margn criterion is 20%.
- The reserve maigin values include the temmporary placement of a number of FPL's existing generating units on InActive Reserve status and their retumn to active service. (However, these actions are not specifically hisied in the
"unit(s)/capacity added” row.

>

One of the four nuclear uprates is scheduled 1o occur in Dec 2011, one in May 2012, one in July 2012, and one in Jan 2013. Because the 2011 uprate will occur afler the Summer of 2011, for reserve margin
calculation purposes the first three uprates are accounted for starting with the 2012 Summer reserve margin calculation The fourth uprate is accounted for startimg with the 2013 Summer reserve margin calculation.
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2010 Feasibility Analyses Results for Turkey Point 6 & 7:

Total Costs, Total Cost Differentials, and Breakeven Costs for All
Fuel and Environmental Compliance Cost Scenarios in 2010$
(millions, CPVRR, 2010 - 2063)

Q)] @ 3 ) 5 6)
=3)-@
Environmental | Total Costs for Plans (2010%) Total Cost Difference Breakeven
Fuel Compliance - Plan with TP 6 & 7 Nuclear
Cost Cost Plan with Plan without minus Plan without Capital Costs
Forecast Forecast TP 6 &7 TP6 &7 TP 6 & 7 (2010%) ($/kw in 2010$)
High Fuel Cost Env | 204,049 220,743 (16,694) 7,637
High Fuel Cost Env I 215,460 233,199 (17,740) 8,116
High Fuel Cost Env III 240,986 261,237 (20,251) 9,267
Medium Fuel Cost Env I © 177,852 192,116 (14,265) 6,524
Medium Fuel Cost Env II 189,240 204,550 (15,310) 7,003
Medium Fuel Cost Env 111 214,289 232,117 (17,828) 8,156
Low Fuel Cost Env I 151,671 163,510 (11,839) 5,413

Note: A negative value in Column (5) indicates that the Plan with TP 6 & 7 is less expensive than the Plan without TP 6 & 7.
Conversely, a positive value in Column (5) indicates that the Plan with TP 6 & 7 is more expensive that the Plan without TP 6 & 7.
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2010 Feasibility Analyses Results for Turkey Point 6 & 7:
Total Costs, Total Cost Differentials, and Breakeven Costs for All
Fuel and Environmental Compliance Cost Scenarios in 20108

(millions, CPVRR, 2010 - 2063)

Sensitivity Analyses Assuming 11.75% ROE

(H (2 3 (C)) (5) - (6)
=3)-¢&
Environmental Total Costs for Plans (2010%) Total Cost Difference Breakeven
Fuel Compliance Plan with TP 6 & 7 Nuclear
Cost Cost Plan with Plan without minus Plan without Capital Costs
Forecast Forecast TP6 &7 TP6 &7 TP 6 & 7(2010%) ($/kw in 2010%)
High Fuel Cost Env [ 169,796 183,093 (13,296) 06,697
High Fuel Cost Env II 178,913 193,011 (14,098) 7,102
High Fuel Cost Env 11T 199,304 215,330 (16,026) 8,075
Medium Fuel Cost Env [ 147,829 159,210 (11,381) 5,730
Medium Fuel Cost Env 11 156,934 169,118 (12,183) 6,135
Medium Fuel Cost Env I11 176,964 191,080 (14,116) 7,111
Low Fuel Cost Env 1 125,880 135,355 (9,468) 4,764

Note: A negative value in Column (5) indicates that the Plan with TP 6 & 7 is less expensive than the Plan without TP 6 & 7.
Conversely, a positive value in Column (5) indicates that the Plan with TP 6 & 7 is more expensive that the Plan without TP 6 & 7.





