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Flmorida Power & Light Company. P.O. Box 14000. Juno Beach, FL33408-0420 
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Jessica A. Cano 
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7W Universe Boulevard 
JunoBeach,FL 33408-0420 cOMpflSSlON 
(561) 304-5226 
(561) 691-7135 (Facsimile) CLERK 
July 15,201 1 

Dear Ms. Cole: 

On May 2,201 1, 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, 201 1 testimony describes the Extended Power Uprate (“EPU”) project, 
the activities anticipated to occur in 201 1 and 2012, and the costs anticipated for 201 1 
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 system resource planning assumptions have changed 
since the preparation of FPL’s May 2, 201 1 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 receni. assumption changes. 

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

cc: Counsel for Parties of Record (wknc.) 
R A l @  I 
x5c: - 

Sincerely, 

:,m lAcLvLw 
Jessica A. Can0 
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

FLORIDA POWER & LIGHT COMPANY 

SUPPLMENTAL TESTIMONY OF STEVEN R. SIM 

DOCKICT NO. 110009-E1 

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. 

I O  Q. 

I I  A. 

12 

13 Q. Have you previously filed testimony in this docket? 

14 A. 

15 

16 

17 Q. 

1 8  A. 

19 

20 

21 assumptions have been updated. 

22 Q. 

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. 
,-- 

Yes. I provided direct testimony or1 May 2, 201 1, 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 2,201 1 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 EPlJ and Turkey Point 6 & 7 projects in which four (4) 

Please describe the four assumptions that have been updated. 

,- 

I 

FPSC-COMMISSION CLERK 
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3 assumptions are: 
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5 

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 
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IO 

11  

12 
,--- 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

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 outag: days have also changed.) 

2. FPL’s share of the interim MW of increased nuclear capacity for St. Luck Unit 2 that 

has resulted from the work perfonned 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 been changed from April 201 1 to May 201 1. 

3. FPL plans to remove its exisi.ing 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 t . ,  in a similar role to the current role of 

Turkey Point Unit 2. 

4. The previous assumption that FPL would be taking an average of 350 MW out of 

service during all Summer mclnths 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. 

2 
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21 A. 

22 

23 
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As a consequence of these four updated assumptions, FPL has updated its 201 1 feasibility 

analyses for both the EPU and Turkey Point 6 & 7 projects. The results of the updated 

feasibility analyses are presented ~n this supplement to my testimony, and continue to 

show the projects as solidly cost eff‘ective. 

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”d 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 1 1. (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 changed are also presented again for 

the sake of completeness. These unchanged exhibits continue to be labeled as “Exhibit 

SRS - -”. These include Exhibits SliS - 2, 4, 6, and 12. 

In regard to the four updated a!rsumptions, 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 

3 
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,--. 

operation as a synchronous condenm, 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 i i  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 201 1 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 lime, FPL informed the FPSC of this change through 

letters which addressed several cunt:nt 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. 

4 
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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), arid 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 he1 co:;t/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 ihe 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 (ii) 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 cosi scenarios. 

5 
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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 baseload nuclear ene-gy 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 diffexnces between the two resource plans presented in 

Column (5) have all changed. As expected, the amounts of the changes vary from one 

6 
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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 d r  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 costfenvironmental 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 

costfenvironmental compliance cost scenarios. In regard to the 7'h 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 range. 

Please summarize your conclusion based on the results of the updated feasibility 

analyses for the Turkey Point 6 8: 7 project. 

My conclusion remains unchanged from my May testimony. I continue to conclude that 

Turkey Point 6 & 7 represents a solidly cost-effective capacity and energy option for 

FPL's customers. In addition to the projected economic benefits, Turkey Point 6 & 7 can 

7 
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provide FPL’s customers with additional benefits including: increased system fuel 

diversity, reduced system emissiors, 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 a1 least 40 years. 

Does that complete the supplement to your testimony? 

Yes. 

8 





,I-- 

./-- 

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) 

1) Number of fuel cost/environmental compliance cost 
scenarios in which the nuclear project is projeci:ed to be cos 
effective: 
2) Projected Fuel Savings for FPL's Customers in First Full I Year of Operation (Approx. Nominal $): * 
3) Projected Fuel Savings for FPL's Customers Over the 
Life of the Project (Approx. Nominal $) 

4) Projected Percentage of Total FPL Energy P::oduced 
from Natural Gas and Nuclear in First Full Year of I------ Operation of Nuclear Project (Approx. %): 

- without the Nuclear Project 

- with the Nuclear Project 

5) Equivalent Approximate Number of Residential 
Customers' Annual Energy Use Supplied by NLiclear Projec 

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

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

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

Nuclear Project O ~ e r  rhc I.ifc ofthe Prdject 
K) Equi\alent Number of  Months at Which FPL's 
Generating System Would Operate with Zero C : 0 2  

x.l 

=i Project 

7o f7  I 
$139 million 

$4.5 Billion 

67% Gas & 
19% Nuclear 
64% Gas & 

22% Nuclear 

269,08 1 

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

37 million 
6 million 

28 million tons 

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

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

Turkey Point 6 & 7 
Project 

6of7  

$1,072 million (or 
$1.07 Billion) 

$75 Billion 

72% Gas & 19% 
Nuclear 

59% Gas & 31% 
Nuclear 

1,232,100 

................................. " .................... 

177 million 
28 million 

287 million tons 

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

84 (or 7 years) 
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Docket No. 110009-El 
Comparison of Key Assumptions 

Utilized in 2010 and 2011 Feasibility 
Analyses of FPL Nuclear Projects: 

Projected Fuel Costs (Medium Fuel Cost 
Forecast) 

ExhibitSRS-2,Psgrl of1 

2010 
Feasibility 
Analysis 

r- 

2011 
Feasibility Change in 201 1 
Analysis Forecast 

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

Projected Fuel Costs (Medlium Fuel Cost Forecast) 
(all S Yslues shown .are in Nominal S) 

(1) (2) (3) = (2) - (1) 

Forecasted Natural Gls  Cost ($/mmBTU) 

Selected 
Years 

2011 
2015 
2020 
2025 
2030 
2035 
2040 

...... 

Selected 
YearS 

2011 
2015 
2020 
2025 
2030 
2035 
2040 

._._.. 

(1) (2) (3) = (2) - (1) 

Forecasted I% S Oil Cast ($/&TU) 

Analysis Analysis Forecast 

$12.32 $13.24 $0.92 
$16.37 $14.33 ($2.04) 
$19.63 $19.65 $0.02 
$22.33 $22.26 
$24.00 $22.62 $1.38 
$25.80 ~ $22.91 $2.89 
$27.73 $23.21 ($4.52) 

...... 

(1) (2) (3) = (2) - (1) 

Forecasted Nuclear Fuel Cost ($/mmBTU) 

Analysis 
...... 
2011 
2015 
2020 
2025 
2030 
2035 
2040 

* Ar approved by the FPSC in FPL's recent bare raft: case. FPL is no longer learing n ~ c l e ~ r  fial. 

Becauseoftlu~,tlievalucaEhownaboveforniislerrfucl cortnfor2Oll danotrefleccttheleare 
CDELP that were included in nuclear fuel cost value!, ptioor to 2010. mere i s  now a met investiment 
value (NIV) cost associated with D U C ~ C B ~  fuel that I not included in the S h m B N  forecast af 11uclesr 
fuel costs. This NIV  ME^ is  accamfcd for 88 a fixed annual cost in the CPVRR E ~ I c L I I B ~ ~ o ~ ~ .  





/-. 

2011 

$68 
$100 
$149 $141 

,--. 

Change in 201 1 
Forecast 
_.___. 
($20) 
$2 
$3 
$1 
($2) 
($8) 

Docket No. 110009-El 
Comparison of Key Assumptions 

Utilized in 2010 and 2011 Feasibility 
Analyses of FPL Nuclear Projects: 

Projected Environmental Compliance 
Costs (Env I1 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 I1 Forecast) 
(all $values shown are in Nominal $) 

(1) (2) (3) = (2) - (1) 

Selected 
Years 

2015 
2020 
2025 
2030 
2035 
2040 

_.____ 

Selected 
Years 

2015 
2020 
2025 
2030 
2035 
2040 

______ 

Selected 
Years 

2015 
2020 
2025 
2030 
2035 
2040 

____.. 

Forecasted SO, Compliance Cost ($/ton) 

Aniilysis 

$2,176 ($2,118) 
$3,257 ($3,191) 
$4,882 ($4,808) 
$5,319 ($5,235) 
$4,293 ($4,198) 
$3,278 $108 ($3,170) 

(1) (2) (3)=(2)-(1) 

Forecasted NOx 13ompliance Cost ($/ton) 
I 

Change in 201 I 

$2,071 ($1,549) 
$3,100 ($2,510) 
$1,257 $668 ($589) 
$1,085 $556 ($329) 

6 1 , 2 2 8  I $855 I ($373) 
$1,389 [ $568 ($421) 

(1) (2) (3) = (2) - (1) 

Forecasted C02 Compliance Cost ($/ton) 
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Selected 
Years 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2030 
2035 
2040 

_ _ _ _ _ _  

Docket No. 110009-E1 
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 M W )  

(1) (2) (3) = (2) - (1) (4) ( 5 )  

Feasibility 
Analysis Analysis 

* 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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August 
ofthe 
Year 

2011 
2012 
2013 
2014 

Projection of FPL's Resource Needs through 2025 
(Assuming No EPU, Turkey Point 6 & 7, or Other Capacity Additions after Cape Canaveral & Riviera Modernizations) 

Projected Projected Projected 
FPL Unit Firm Capacity Scheduled 

Capability * Purchases Maintenance ** 
(Mw)  WW 
I- 

(MW) 

22,445 2,056 0 
23,206 1,956 714 
23,655 1,956 826 
24,867 1,956 826 

- 

Projected 
Total 

Capacity 
(MW) 

24,501 
24,448 
24,785 
25,997 

Projected 
Peak 
Load 
(MW) 

21,679 
21,853 
22,155 
23,452 

__ 

Projected Projected 

Capability PeakLoad 
Summer DSM Finn 

WW) W W )  

1,981 19,698 
2,141 19,712 
2,317 19,838 
2,534 20,918 

_____ 

Projected 
Summer 
Reserves 

W W )  __ 
4,802 
4,736 
4,947 
5,078 

Projected 
Summer 

Reserve M a g i  
wio Additions 

(%I 

24.4% 
24.0% 
24.9% 
24.3% 

2015 24,867 2,046 0 26,913 24,172 2,710 21,462 5,450 25.4% 
2016 24,471 740 0 25,211 24,605 2,871 21,734 3,477 16.0% 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 

24,471 
24,471 
24,471 
24,471 
24,471 
24,471 
24.471 
24,471 
24,471 

740 
740 
740 
740 
740 
740 
740 
740 
490 

25,211 
25,211 
25,211 
25,211 
25,211 
25,211 
25,211 
25,211 
24,961 

25,025 
25,266 
25,690 
26,193 
26,830 
27,523 
28,208 
28,849 
29,525 

3,016 
3,149 
3,271 
3,371 
3,47 1 
3,571 
3,671 
3,771 
3,871 

22.009 
22,117 
22,419 
22,822 
23,359 
23,952 
24,537 
25,078 
25,654 

3,202 
3,093 
2,791 
2,388 
1,851 
1,258 
673 
132 

(694) 

14.5% 
14.0% 
12.4% 
10.5% 
7.9% 
5.3% 
2.7% 
0.5% 
-2.7% 

(10) 
= ((7)*1.20)-(4) 

Projected 
MW Needed to 

Meet 20% 
.esewe Margin *( 

(MW) 

(863) 
(793) 
(979) 
(895) 

(1,158) 
870 

1,200 
1,330 
1,693 
2,176 
2,821 
3,532 
4,234 
4,884 
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 

** MW values shown in Column (3) represent 714 MW out-of-service during the Summer of2012 (Si. Lucie 2), and 826 MW out-of-service during the 

* **  MW values shown in Column (10) represent new generating capacity needed to meet the 20% reserve margin criterion. 

synchronous condenser facility. 

Summer of 2013 and 2014 due to the installation of electrostatic precipitators at FPL's 800 MW generating units. 
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Value for 2010 
easibility Analysis 
______....._.._ 

C" 

Value for 201 1 Change in 201 1 
Feasibility Analysis Forecast 

_.__........... __.___._.._..__ 

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 

3 

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

3 I 0 

Assumption 

450 450 

Assumptions for Feasibility Analyses of Both Projects: 
1) Number of Environmental Compliance Cost Scenarios 
2) Financial/Economic Assumptions (Base Case): 
- Capital Structure (debtlequity) 
- Cost of Debt 
- Return on Equity 
- Diswunt Rate (after tax) 
3) CC Generator Capital ($/kw in 2018, w/o AFUDC) 
4) CC Heat Rate (Base loo%, BTUkwh) 
5 )  Firm Gas Transportation Cost ($/mmBTU in 2018) 

0 

v )  
9) "Going Forward" Capital Costs Included in Analyses ($billions, 

$2.30 

12) Previously Spent Capital CostsNow Excluded ($ millions, approx.) 

$2.48 $0.18 

2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

6.48% 5.50% 
10.00% 10.00% 
7.30% 7.29% 

6,480 6,607 
($51) 

$2.08 $1.98 ($0.10) 

$0.35 I $0.70 I $0.35 

$1.95 I $1.78 I ($0.17) 

2022 & 2023 

3,397 to $4,940 ii 
2010$ 

$98 

1.2% 
1.6% 
1.9% 
3.9% 
9.5% 
18.0% 
29.6% 
44.4% 
62.7% 
78.6% 
91.2% 
95.5% 
100.0% 

2022 & 2023 

1,483 to $5,063 in  
2011$ 

$129 

1.2% 
1.4% 
1.9% 
4.1% 
9.6% 
18.1% 
29.7% 
44.5% 
62.8% 
78.6% 
91.2% 
95.5% 
100.0% 

$3 1 

(0.1) % 
(0.2) % 
0.0 Yo 
0.2 % 
0.2 Yo 
0.1 % 
0.1 % 
0.1 % 
0.1 % 
0.0 Yo 
0.0 % 
0.0 Yo 
0.0 % 

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



SRS-8 



II 
--------_. ----------------------_.---------------

.--._---- --------------

Docket Noo 110009-EI 

2011 Feasibility Analyses Results for the EPU 

Project: Total Costs and Total Differentials 

fOlo AU Fuel and Environmental Compliance 

Cost Scenarios in 2011$ 

Supplement to Exhibit SRS - 8, Page 1 of 1 

2011 Feasibility Analyses Results for the EPU Project: 

Total Costs and Total Cost Differentials for All Fuel 

and Environmental Compliance Cost Scenarios in 2011$ 

(millions, CPVRR, 2011 - 2043) 

(I) (2) 

Environmental 

Fuel Compliance 

Cost Cost 

Forecast Forecast 

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

High Fuel Cost Env I 

High Fuel Cost Env II 

High Fuel Cost Env III 

Medium Fuel Cost Env I 

Medium Fuel Cost Env II 

Medium Fuel Cost Env 1lI 

Low Fuel Cost Env I 

(3) (4) 

Total Costs for Plans 

Plan with the Plan without the 

EPU Project EPU Project 

---------

149,965 150,803 

158,837 159,837 

176,181 177,529 

132,078 132,537 

140,841 141,459 

157,835 158,798 

114,099 114,171 

(5) 

=(3) - (4) 

Total Cost Difference 

Plan with the EPU Project 

minus Plan without the 

EPU Project 

(837) 

(999) 

(1,348) 

(459) 

(618) 

(962) 

(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 ColulTUJ (5) indicates that the Plan with the EPU Project is more 

expensive than the Plan without the EPU Project. 
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(3) (4) 

Docket No. I 10009-El 

201 I 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 20II$ 

Supplement to Exhibit SRS - I I, Page I of 1 

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) 

(2)(I) (5) (6) 

=(3)-(4) 

Total Cost Difference Breakeven 

Plan with TP 6 &7 Nuclear 

minus Plan without Capital Costs 

Environmental 

Fuel Compliance 

Cost Cost 

Forecast Forecast 

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

High Fuel Cost Env I 

High Fuel Cost Env II 

High Fuel Cost Env III 

Medium Fuel Cost Env I 

Medium Fuel Cost Env II 

Medium Fuel Cost Envlli 

Low Fuel Cost Env I 

Total Costs for Plans 

.. _----------------------------------------

Plan with Plan without 

---------

201,647 

213,843 

240,894 

178,817 

190,705 

217,404 

155,743 

TP6 & 7 TP6 & 7 TP6 & 7 ($lkw in 20 II $) 

216,541 (14,894) 

229,761 (15,918) 

259,588 (18,694) 

191,562 (12,744) 

204,474 (13,770) 

233,962 (16,558) 

166,327 (10,584) 

6,911 

7,388 

8,679 

5,911 

6,389 

7,685 

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 (5) indicates that the Plan \Vith 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- E1 

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 33 174. 

By whom are yon employed and what is your position? 

I am employed by Floiida 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 describe your education and professional experience. 

I graduated ftoin the [Jniversity of Miami (Florida) with a Bachelor’s degree 

in Mathematics in 1973. I subsequently earned a Master’s degree in 

Mathematics ftom 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., appkahle in the Southeastern United States. 

In 1979 I joined FPL. From 1979 until 1991, I worked in various departments 

including Marketing, Energy Management Research, and Load Management, 

where my responsibilii ies concerned the development, monitoring, and cost- 

effectiveness of demand side management (DSM) programs. In 1991 1 joined 

my current department, then named the System Planning Department, where I 

held different supervisory positions dealing with integrated resource planning 

In late 2007 I assumed my present position. 

Are yon 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 A(fditiona1 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 I1 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 

Assumptions; 

- 

- 

- 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 the 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 the 2010 

Feasibility Analyses 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, 



Q. 

A. 

1 

2 

3 

4 

5 Q. 

6 A. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Docket No. 110009-E1 
Testimony and Exhibits of Steven R. Sim 
from Docket 100009-E1 
Exhibit SRS-12, Page 4 of 46 - Exhibit SRS - 11: 2010 Feasibility Analyses Results for Turkey Point 

6 & 7: Total Costs, Total Cost Differentials, and Breakeven Costs for 

All Fuel and Environinental Compliance Cost Scenarios in 2010$, 

Sensitivity Analyses Assuming 11.75% ROE. 

What is the purpose o l  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 I will 

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

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

The 2010 feasibility snalyses are presented to satisfy the requirement of 

Subsection 5(c)S of the Florida Administrative Code Rule 25-6.0423, Nuclear 

Power Plant Cost Recovery which states “By May 1 of each year, along with 

the filings required by this paragraph, a utility shall submit for Commission 

review and approval a detailed analysis of the long-term feasibility of 

completing the power plant.” 

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-E1, page 14, 

the Florida Public Service Commission (FPSC) provided such guidance. In 

regard to analyses of FI’L’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-E1, we provided specific 

guidance to FPL regarding the requirements necessary to satisfy Rule 25- 

6.0423(5)(~)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, breal-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.” 

Q. 

A. 

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 wonomics of the nuclear projects being favorable or 

unfavorable, art? 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. 

Q. Please summarize yonr testimony. 

A. In its 2010 feasibilio analyses, FPL utilized analytical approaches that it 

believes are currently 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 he1 costs and environmental compliance costs. The 

nuclear uprates project is also projected to he 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. 

2)  The projected nominal fuel savings for FPL’s customers from the two 

nuclear projects are significant. Using a Medium fuel costiMedium 

environinental compliance cost (Env 11) scenario as an example, the 

nuclear uprate;; 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 same fuel costknvironmental 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. 

4) 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 another 

12%. Nuclear energy from these projects will supply the amounts of 

energy that would otherwise have been supplied by natural gas. 

5) The amounts oFenergy that nuclear energy i s  projected to supply in the 

first full year of operation (and in subsequent years) for the two 

3) 
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nuclear projects is equivalent to the total annual energy usage of 

approximately 1229,000 residential customers for the nuclear uprates, 

and of approximately 1,259,000 residential customers for Turkey Point 

6 & 7. 

6) 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 3 1 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. 

7) The prqjected reductions in carbon dioxide (CO2) emissions are also 

very large. Over the life of the projects, the nuclear uprates and 

Turkey Point 6 & 7 are projected to reduce C02 emissions by 

approximately 33 million tons and 284 million tons, respectively. 

8) Stated another way, these projected amounts of total COz reductions 

are equivalent 1.0 operating all of FPL’s generating system with zero 

C02 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 

Were 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 presented 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 resourct: plans with and without the nuclear uprates. FPL 

believes this is the appropriate approach for analyzing this project. And, as 

previously staled, 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 Turkeq Point 6 & 7 project, the analytical approach used is the 

calculation of breakevcn 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 Detennination of Need filing, and in the 2008 and 

2009 NCRC filings, fix the Turkey Point 6 & 7 project. In later years, as 

more information becomes available regarding the cost and other aspects of 

the new nuclear unit!;, another analytical approach* may emerge as more 

appropriate. 

Please provide an overview of these analytical approaches. 

The basic analytical approach in the feasibility analyses is to compare 

competing resource plans. FPL utilizes resource plans in its analyses in order 

to ensure that all rele,ant 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 file1 cosUenvironmental compliance cost, are developed 

using a sophisticated production costing model. This model, the P-MArea 

model, simulates the FPL system and dispatches all of the generating units on 

an hour-by-hour basis for each year in the analysis. The resulting fuel cost 
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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 developcd 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 oFtion is a new highly fuel-efficient type of combined 

cycle (CC) generating unit that FPL has projected for its modernization 

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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11.2010 Feasibility Analyses - Updated Assumptions 

Do FPL’s 2010 feasibility analyses utilize updated assumptions for the 

specific information rseferred to in the FPSC’s recent Order? 

Yes. FPL typically seeks 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 Poini 6 & 7. These five items are: 

(1) fuel 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: itenis (l), (2), (4), and (5). Because the analytical approach for the 
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nuclear uprates utilize; CPVRR results instead of the breakeven capital cost 

results used in ithe 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 capacity fi-om the nuclear uprates, assumed in-service dates for 

Turkey Point 6 & 7, and financial/economic assumptions. 

Please discuss the tchanges in the forecasted values for fuel costs, 

environmental compliance costs, and peak load between the forecasts 

utilized 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 early years 

compared to the 2009 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” basil;. 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 (NlV, cost associated with nuclear fuel that is not included 

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

for as a fixed annual cost in the feasibility analyses. 

This change in how tcLal 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 I1 (i.e., mid-level) environmental compliance costs for three types of air 

emissions: sulfur dioxide (SO& nitrogen oxides (NO,), and carbon dioxide 

(C02). As sho’wn on the exhibit, the forecasted compliance costs for both 

SOz a d  NO, ;are generally higher with the 2010 forecast compared to the 

2009 forecast. The forecasted compliance costs for COZ with the 2010 
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forecast are generally slightly higher, but overall show relatively little change, 

compared to the 2009 forecast. 

Exhibit SRS - 4 presents 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 2:014, then lower peak loads for 2015 - on, compared to the 

2009 forecast. 

Q. What other assumptions changed from the 2009 analyses to the 2010 

analyses? 

A. 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 Ihe Turkey Point 6 & 7 project. (Note that some of the 

assumptions inchded 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 changt:s in  assumptions.) 
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Please discuss the first grouping of these other assumptions; i.e., those 

assumptions that arc: applicable in the feasibility analyses for both 

projects. 

The five assumptions included in this grouping are: 

1) the number of tmvironmental compliance cost scenarios; 

2) financiiilleconclmic assumptions; 

3) the capital cost of competing CC capacity; 

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

5) the projected c’xt  of firm gas transportation. 

In regard to the nnmbix 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 COZ compliance costs), 

Env 11 (representing medium COz compliance costs), and Env I11 

(representing high CO,! compliance costs). FPL is no longer using an Env IV 

scenario (representing very high COz costs). 

FPL’s financiaVeconoinic assumptions used in the feasibility analyses were 

driven by the outcome 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 are included in this first grouping of 

assumptions involve t ie  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 BTUkwh, 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 u prates project. 

The four assumptions included in this second grouping are: 

1) incremental capacity from the uprates; 

2) non-binding capital cost estimate of the uprates; 

3) previously spent capital costs for the uprates that are excluded from 

the 2010 feasibility analyses; and, 

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 .:lie 2009 feasibility analyses to 450 MW for the 2010 
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FPL Witnc:ss Jones discusses this assumption change in his 1 

2 testimony. 
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The combination of the next three assumptions provides the projected 

incremental capital cost 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 a;jumed 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 Witmss 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 iis 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 9i1.953 billion (= $2.300 billion - $0.347 billion). 

Please discuss the third grouping of other assumptions that primarily 

address the Turkey Point 6 & 7 project. 

The four assumptions included in this third grouping are: 

Q. 

A. 
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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) previoiusly 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 assnmptions, the projected in-service dates, for planning 

purposes, of Turkey Point 6 & 7 have changed from 2018 and 2020, 

respectively, wed in the 2009 feasibility analyses, to 2022 and 2023 for the 

2010 feasibility ana1y;res. 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 $4,94O/kw in 2010$. 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 approximatdy $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 Turkey 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 20213. FPL Witness Scroggs’ testimony addresses this 

assumption. 

It is clear that a number of changes in assumptions were made between 

those used in the 20109 feasibility analyses and those used in the 2010 

feasibility analyses. Were all of these assumption changes favorable to the 

economics 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, Lpdates to some assumptions are favorable, and changes 

Q. 

A. 

to other assum]~tions are unfavorable, for any specific project. 

This was indeed the c,%se 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 un Favorable while other updated assumptions (such as the higher 

projected incremental hlW) 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 

financiaVeconomic 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 nuc1e.u 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. 

Q. 

A. 

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/econornic 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/econoniic perspective fi-om which to gauge 

these nuclear projects, ‘FPL has performed sensitivity analyses in which it used 

an ROE value of 11.7 5% which is representative of the ROE value that has 

been applicable in reed years. The results of these sensitivity analyses are 

presented in sections 111 and IV of this testimony. 

One item that was not mentioned in the previous discussion of changes in 

assumptions is a prqjection of FPL’s resource needs. Why was this not 

mentioned and what is FPL’s current projected need for additional 

resources? 

The reason th,it 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 tke 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 SICS - 6 and SRS - 9 which present the resource plans 

utilized in FPL's 201C 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 nprates 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 202.1. 

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. 

In. 2010 Feasibility Analyses Results for the Nuclear Uprates 

What resource plans were used to perform the 2010 feasibility analyses of 

the nuclear uprates project? 

The two resource plarls that were utilized in the 2010 feasibility analyses are 

presented in Exhibit SRS - 6. As shown in this exhibit, the new generating 

unit additions io 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 2010$, compared to the Resource 

Plan without Nuclear Uprates, in 7 of 7 scenarios of fuel cost and 

environmental complimce cost forecasts utilized in the analyses. 

Yon 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? 

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 withoiit Nuclear Uprates, in 7 of 7 scenarios of fuel cost and 

environmental compliance cost forecasts. 

Q. 

A. 

Q. 

A. 

23 Q. Were any other sensitivity analyses performed? 
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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 proje-ted increase of 51 MW from the 399 MW value used 

in the 2009 feasibility analyses. FPL performed sensitivity analyses using the 

incremental MIY value: of 399 MW that had been used in previous analyses 

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

A. 

significantly exceed this value. 

The results of these sensitivity analyses, using an incremental MW value for 

the nuclear uprates of 399 MW and an ROE of 10.0%, were that 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. 

These sensitivily palyses, regarding an incremental MW value of 399 MW, 

were then repe,ited 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 2010$, 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 scenario of Low 

Fuel Cost and low environmental compliance cost (Env I), combined with the 

much lower incremerbal MW value 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. 

projected to result from the nuclear uprates: 

I will discuss three other advantages to FPL’s customers that are 

1) system fuel savings; 

2) system fuel diversity; and, 

3) system iCO2 emission reductions. 

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

analyses for the Medium Fuel Cost, Env 11 scenario. 

In regard to system fuel savings, the CPVRR values for the system fuel 

savings for each scen.uio of fuel cost and environmental compliance cost is 

accounted for in the respective total CPVRR savings number for that scenario. 

However, it is informative to also look at the annual nominal fuel savings 

projections. 
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In 2013, the first year i n  which the uprated capacity at all four existing nuclear 

units will be in operat on for virtually an entire year, the nuclear uprates are 

projected to save FPL's customers approximately $146 million (nominal) in 

fuel costs. Over the ife 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 chariges 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 cuslomer in 2013 is 13,570 kwh. Therefore, the projected output 

from the nuclear upra:es 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 illustrative 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 million MWh in 2013 ifthat energy had been produced by 

a conventional steam generating unit with a heat rate of 10,000 BTU/kwh. In 

such a case, thc nuclear uprates would have saved approximately 3 1,000,000 

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 CO2 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 C02. 

This will be a significant reduction in C02 emissions, representing 

approximately 80% of the total C02 emissions from FPL-owned generating 

units in 2009. Stated another way, this projected cumulative C02 emission 

reduction from the nuclear uprates is the equivalent of operating FPL’s very 

large system of generating units for 10 months with zero COZ emissions. 

What conclusions dol you draw from the results o f  the 2010 feasibility 

analyses of the, uucleair uprates? 

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

currently projected to be the economic choice in 27 of 28 scenarios examined. 

Q. 

A. 
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All of these scenarios assumed the very highest cost value of the projected 

capital cost rang,e for tl-e project. The sole scenario in which the uprates were 

not projected to be economic was a scenario which combined low fuel costs. 

low environmental 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 COz 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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IV. 2010 Feasibility Analyses Results for Turkey Point 6 & 7 

Q. What resource plans were used to perform the 2010 feasibility analyses of 

Turkey Point 61 & 7? 

The two resource plan; that were utilized in the 2010 feasibility analyses are A. 

presented in Exhibit SllS - 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 witk Turkey Point 6 & 7 adding the two 1,100 MW nuclear 

units, one in 2022 and one in 2023. The Resource Plan without Turkey Point 

6 & 7 adds two 1,212 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 slightly 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 MVi7 x 2 urits = 224 MW.) 

What were the resulls of the 2010 feasibility analyses for Turkey Point 6 

& 7? 

The results of the base case analyses are presented in Exhibit SRS - 10. The 

breakeven nuclear capital costs in $kw in 2010$ are presented in Column (6) 

of this exhibit. The results in Column (6), when compared to FPL’s non- 

binding estimaied range of capital costs in 2010% of $3,397/kw to $4,94Okw, 

show that the iprojected breakeven capital costs for Turkey Point 6 & 7 are 

Q. 

A. 
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above this range in 7 01’7 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 lthese stmsitivity analyses are presented in Exhibit SRS - 11. 

The breakeven :nuclear capital costs in $/kw in 2010$ 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 $4,94O/h, 

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 environinental compliance 

cost. In the remaining scenario, a scenario comprised of both Low Fuel Costs, 

low environmental compliance costs (Env I), and an 11.75% ROE, the 

projected break.even 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 feasibilily analyses identify any additional advantages for 

FPL’s customers that are projected to be derived from the Turkey Point 

6 & 7 project? 

Yes. 

projected to result from the Turkey Point 6 & 7 project: 

I will discuss three other advantages to FPL‘s customers that are 

1) system :Fuel savings; 

2) system fuel diversity; and, 
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3) system COz 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 I1 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 transla1,ed 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 & 

I .  

In 2024, the first year in which both of the new nuclear units are in service for 

a full year, Tiurkey Point 6 & 7 are projected to save FPL’s customers 

approximately $1.28 tdlion (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 8: 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 ifthat 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 

inmBTU of natural g.is (if all of this energy had been produced by natural 



5 

6 

7 

8 

9 

10 

I 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Docket No. 110009-E1 
Testimony and Exhibits of Steven R. Sim 
from Docket 100009-E1 
Exhibit SRS-12, Page 34 of 46 

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 COz emissions, Turkey Point 6 & 

7 are projected lo resul in a cumulative reduction over the expected life of the 

two units of approximately 284 million tons of COz. This will be a significant 

reduction in COz emissions, representing approximately 700% of the total 

COz emissions from FPL-owned generating units in 2009. Stated another 

way, this projected cutnulative COZ emission reduction from Turkey Point 6 

& 7 is the equivalent oFoperating FPL’s very large system of generating units 

for 7 years with zero COz emissions. 

What conclusions do you draw from the results of the 2010 feasibility Q. 

analyses of Turkey Paint 6 & 7? 

In regard to these economic feasibility analyses, 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. 

A. 

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 froin Turkey Point 6 & 7 in 

regard to system fuel savings, system fuel diversity, and system COz emission 

reductions. 4 

5 

6 

7 

8 

9 

10 Q. Does this conclude your testimony? 

1 1  A. Yes. 

These results indicate i.hat Turkey Point 6 & 7, with assumed 2022 and 2023 

in-service dates, continue to be projected as solidly cost-effective and valuable 

capacity and en,ergy additions for FPL‘s customers. These conclusions fully 

support the feasibility of continuing the Turkey Point 6 & 7 project. 



7. 

1) Number of fuel cost/environmental compliance cost 
scenarios in which the nuclear project is clearly cost- 
effective: 
- in the base case analyses 

, 

_ ................................................................................................ 
- in the sensitivity analyses 
2) Projected Fuel Savings for FPL',$ Customers in First Full 
Year of Operation (Nominal $) * * 
3) Projected Fuel Savings for FPL's Customers Over the 
Life of the Project (Nominal $) 

4) Projected Percentage of Total F:PL Energy Produced 
from Natural Gas and Nuclear in First Full Year of 
Operation of Nuclear Project (approx. %): 

--. 

Nuclear 
Uprates 
Project 

7of7  
20of21 

$146 inillioii 

$6 Billion 
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I .  

Energy Use Supplied by Nuclear Project 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 mnlBTU of Natural Gas 
-Equivalent Barrels of Oil 
7) Projected Amount of C 0 2  Emissions Re,duced by 
Nuclear Project Over the Life of the Project 
8) Equivalent Number of Months at Which FPL's 

Emissions (approx.) 

229,000 

3 1 million 
5 inillioii 

33 million tons 

. ..................................... " ...... 

Generating System Would Operate with Zero C 0 2  10 

Summary of Results from FPL's 2010 Feasiblity Analyses 
of the Nuclear Uprates and Turkey Point 6 & 7 Projects 

(Plus Results fmm Additional Analyses) 

-without the Nuclear Project 

- with the Nuclear Project 

5 )  Eauivalent Number of Residential Customers' Amiual 

....................................... " ... 
24% Nuclear 

Turkey 
Point 6 & I 

Project 

7 o f 7  
6 o f 7 *  

$1,300 million 
'or $1.3 Billion 

$95 Billion 

70% Gas & 
20% Nuclear 

32% Nuclear 

1,259,000 

........................................ 
58% Gas & 

177 million 
28 million 

284 million ton 

..... " ................................. 

84 
(or 7 years) 

* The projected breakeven costs for Turkey Point 6 & 7 are above the nan-binding cost estimate range in 6 
of the 7 scenarios examined in the ssnsitivity ;malyses. In the remaining scenario, the projected breakeven 
cost was within, and at the upper end of, this mst range. 

* * The first full year of operation for tho Nuclear Uprates project is assumed to be 2013. (One of the four 
existing nuclear units in the project will be operational only I 1  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 (Medium Fuel Cost Forecast) 
(all $ values shown are in Nominal $) 

....---. ~ 

Years Analyris 

2010 
2015 
2020 
2025 
2030 
2035 
2040 

_...__ 

$13.37 $11.08 
$14.74 $13.52 

$17.92 $17.36 
$19.17 $19.68 

$15.32 ($0.93) 

Selected 
Years 

2010 
2015 
2020 
2025 
2030 
2035 
2040 

-..-.- 

Selected 
Years 

2010 
2015 
2020 
2025 
2030 
2035 
2040 

...... 

$16.37 
$19.63 

$20.03 $22.33 $2.30 
$24.00 $1.62 

$25.03 $25.80 $0.77 
$27.518 $27.73 

(1) (2) (3) = (2) - (1) 
_____ 

Forecasted Nuclear Fuel Cost ($/mmBTU) 

Analysis 

$1.08 
$1.43 $1.23 
$1.61 $1.39 

'.4rapproved hythcFPSC~nFP~~recenthaseratecare,FPLisnolongerleasingnucle~fuel.  
Because ofthis, the values ,iboun ahow for lnuclear fuel cmts for 2010 do not reflect the leare 

costs that were inclndcd in the 2009 n~elear fuel cost values. There i s  now anei investmut 
value (NIY) cost associated with nuclelr fuel that is llof included in ?he SImmBTU forecast ofnuclear 
fuel costs. Thir NIV cos1 is accounted bras a fixed annual cost ill the CPVRR ~abdat ions .  



P 

Selected 
Years 

2010 
2015 
2020 
2025 
2030 
2035 
2040 

, ------ 

_- 
Selected 

Years 

2010 
2015 
2020 
2025 
2030 
2035 
2040 

___.__ 
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Comparison of Key Assumptions Utilized in the 2009 and 2010 
Ecoiaomic Analyses of FPL Nuclear Projects: 

Projected Environmental Compliance Costs: (Env I1 Forecast) 
(all $ values shown are in Nominal $) 

(1 )  (2) (3) = (2) - (1) 

-- 
Forecasted SO, Coinpliance Cost ($/ton) 

2009 

Analysis Forecast 
. ...- -- 

$1,277 $1,452 
$2,013 $2,176 
$3,164 $3,257 
$4,988 $4,882 ($106) 
$4,453 $5,319 $866 
$3,691 $4,293 $602 
$2,653 $3,278 $625 

-- 
__- 
-- 
-- 
-- 
-- 
-- 

<:I) (2) (3) = (2) - ( I )  
-- 

F,orecastec NO, Compliance Cost ($/ton) 

2009 
Feasibility 

Analysis Forecast 

-- 
$1373 $1,381 

$1,375 $2,071 
$2,162 $3,100 
$3,408 $1,257 ($2,151) 
$1,545 $1,085 ($460) 

$0 $1,228 $1,228 
$0 $1,389 $1,389 

__- 
-- 
_ _ ~  
__- 
-- 
-- 
-- 

( I )  

Forecasted C 0 2  Compliance Cost ($/ton) 

Feasibility Change in 2010 
Years 1: 1 *:;is 1 F F  

2010 
2015 
2020 $27 $30 

2030 $67 $0 

2040 $149 $149 $0 

_.____ 
- 
- 

2025 $43 $44 

2035 $101 - $100 ($1) 

- 
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2010 
Feasibility 
Analysis 

21,922 
21,788 
22,139 
22,332 
23,575 
23,924 
24,344 
24,174 
25,328 
25,785 
26,348 
26,824 
27,191 
27,929 
28,533 
29,135 
31,691 
32,950 
35,557 

_____- 

Comparison of Key Assumptions Utilized in the 2009 and 2010 
Economic Analyses of FPL Nuclear Projects: 
Summer Peak Demand Load Forecast 

(Sumnier MW) 

Change in 2010 
Forecast 

775 
420 
206 
83 
42 

_____- 

(218) 
(428) 
(627) 
(815) 

(1,063) 
(1,367) 
(1,625) 
( 1 3  18) 
(1,829) 
(1,806) 
(1,838) 
(2,240) 
(2,198) 
(2,065) 

-. 

Selected 
Years 

2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2030 
2035 
2040 

_ _ _ _ _ _  
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Value for 2009 
zasibility Analysis 
___.__..__.____ 

Comparison of Key Assumptions Utilized in the 2009 and 2010 
Economic Analyses of FRL Nuclear Projects: Other Assumptions 

Value for 2010 
Feasibility Analysi: 

_____.__._...__ 

1 

8.89% 
$817 
6,582 
$2.21 

Assumption 

7.30% (1.59%) 
$883 $66 
6,480 (102) 
$2.08 ($0.13) 

2) FinancialEconomic Assumptions: 
- Capital Structure (debuequity) 
- Cost of Debt 
- Return on Equity 
- Discount Rate (after tax) 
3) CC Generator Capital ($/kw in 2018, w/o AFUDC:I 
4) CC Heat Rate (Base loo%, BTUikwh) 
5 )  Finn Gas Transportation Cost ($/minBTU in 2018; 

Assumptions for Feasibility Analyses of U e  
6) Nuclear Uprates Incremental Capacity (MW) 

7) Total Caoital Cost of UDrates Assumed in Analyses ($ millions) 

18) Previously Spent Capital Costs Now Excluded (approx.$ millions) 

19) "Going Fonvard Capital Costs Included in Analyses ($millions) 

6 & 7: 

10) Assumed In-Service Dates for Turkev Point Unit!. 6 & 7 

2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 - 

Change in 2010 
Forecast 

4 I 3 I (1) 

44.2%/55.8% 
7.30% 
12.50% 

44.8%/55.2% 
6.48% 
10.00% 

0.6%/(0.6)% 

(2.50%) 
(0.82%) 

$576 

$347 $347 

$229 $1,724 $1,953 

2018 & 2020 
3,108 to $4,540 ir 

2007$ 

$0 

2.0% 
5.9% 
13.7% 
24.7% 
37.7% 
54.2% 
72.1% 
84.6% 
95.5% 
98.5% 
100.0% 
100.0% 

100.0% 
lOO.O% 

1,397 to $4,940 in 
2010$ 

1 .O% 
I.2% 
I .6% 
1.9% 
3.9% 
9.5% 
18.0% 
29.6% 
44.4% 
62.7% 
78.6% 
91.2% 
95.5% 
100.0% 

(1.0) % 

(12.1) Yo 
(22.8) Yo 

(4.6) % 

(33.8) % 
(44.8) % 
(54.1) % 
(55.0) % 
(51.1) % 

(21.4) % 
(35.7) % 

(8.8) % 
(4.5) % 
0.0 Yo 

* The nuclear uprates values shown reflect FPL's share of incremental MW axd costs 
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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 2010$ 


(millions, CPVRR, 2010 - 2043) 


(I) 	 (2) (3 ) (4) (5) 


=(3)-(4) 


Environmental Total Costs for Plans (20 I 0$) Total Cost Difference 

Fuel Compliance -------------------------------------------------- Plan with Nuclear Uprates 

Cost Cost Plan wi th Plan without minus Plan without 

Forecast Forecast Nuc lear Uprates Nuclear Up rates Nuclear Up rates (2010$) 

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

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

High Fuel Cost Env II 166,447 168,107 (1,660) 
High Fuel Cost Env III 184,024 186,080 (2,055) 

Medium Fuel Cost Env I 137,716 138,659 (942) 

Medium Fuel Cost Env U 145,587 146,716 (1,129) 

Medium Fuel Cost EnvUI 162,882 164,406 (1,524) 
Low Fuel Cost Env I 116,890 117,3 08 (417) 

Note: A negative va lue in Column (5) indicates that tile Plan with Nuclear Uprates is less expens ive 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 2010$ 


(millions, CPVRR, 2010 - 2043) 


Sensitivity Analyses Assuming 11.75% ROE 

(I) 	 (2) (3) (4) (5) 


= (3)-(4) 


Enviromuental 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 (20 I 0$) 

-------- -------- -------- -------- ------ ------
I 

High Fuel Cost Env I 138,47l 139,549 (l,079) 
High Fuel Cost Env IT 145,152 146,396 (1,244) 
High Fuel Cost Env III 160,085 161,680 (1,595) 

Medium Fuel Cost Env I 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 less expensive than the Plan without 
Nuclear Uprates. Conversely, a positive value in Column (5) indicates that the Plan with Nuclear Up rates is more expensive 
than the Plan without Nuclear Uprates. 



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

Resource PI;')!! wilh TP 6&7 2011 2012 201l 2014 2015 20J6 2017 2018 2019 2020 2021 2022 2023 2024  2040 J 

- unit(s)/capacity <lddcd WCEC 3 CC added 
Nuclear Upralc 

(3 uni")' 

Cape Cat1i1.vCT.,1 
Modcmil..J.ll01\: 

Nllc1car Up rale (1 uni,)

.Ri vlera 
ModernJ7..J.lion - - - - - - -- Turkey POlilt 6 Turkey Poml 7 

11, 5 14 MW ofCC Filler I 
Unit C.1P.JClt}' 

• Projected Summer Reserve Mars!! 25 .4% 25.4% 32.0% 311% )00% 22.2% 20.6% 20.1 % 200% 19.9% 19.9% 227% 23 .5 % (~lCC' " cri ll:rioll in ;ill vrs~ 

Resource PIau without TP 6&7 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024  2040 

- ulli !(~):·C. I P:lCllY added WCEC 3 CC added 
Nuclear Up ru le 

(3 units)· 

Cape Canaveral 
Mod eml l..<lflOll; 

NuclcoT U~ar~L1 uni !) '" 

Riviera 
Modcmizarion - - - - - - -

Greeilfteld 3>:1 
CC (1,212 MW) 

Greenfield 3x; 1 
CC (1.212 

MW) 

11,514 MW DfCC FI ller I 
Unit Capacity 

- Proi,~clccl Sll11llTIer RC5erve Margll 25.4% 25.4% 320% 31.1 % 30.0% 22.2% 20.6% 20.1% 20.0% 19 .9% 19.9% 23. 1% 24.4% (meets criterion ill (1\\ yrs) 

NOles: • Assumcs FPL's DSM .Goals for 20 10 - 20 19 . 
• Assumes no peak load or aruwaJ energy ~ro\N1.h after 2040 . 
• fPL's reserve margin crilenon is 20~/1I. 
- The reserve murgin \'aiues Include th~ It:mpoTilT)' placement of:l number of FPL's exis ting generating units on lnACl"lve Reserve status and their return to acl lve service. (However. these actions 'are not specifically liS led in the 


"unil (s)/capacily !lddcd~ ro w. 


One of the [our nuclear uprDles is scheduled 10 occur in Dec 2011, one In May 2012. one in July 20 12. and one in Jan 2013. l3ecause the 20 11 uprate \~1J1 occur afler the Summer 0[2011, for reserve milrgm 

calculation purposes the firsl three llprClIC:s are accounted for starting wilh the 2 0 12 Summer reserve margin calculation The fourth IIprale is aCco wlteu for srartlllS with the 20 13 Summer reserve margin calcu lation. 
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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) 


(I) 	 (2) (3) (4) (5) (6) 

=(3)-(4) 

Environmental Total Costs for Plans (20 I0$) Total Cost Difference Breakeven 

Fuel Compliance ------------------------------------------ Pl an with IP 6 & 7 Nuclear 

Cost Cost Plan with Plan without minus Plan witllOUt Capital Costs 

Forecast Forecast TP6& 7 IP6& 7 IP 6 & 7 (2010$) ($/kw jn 20 I 0$) 

-------- ----.---- -------- .-.-----  -------------  --------

High Fuel Cost EnvI 204,049 220,743 (16,694) 7,637 
High Fuel Cost Env II 215,460 233,199 (17,740) 8,116 
High Fuel Cost Euv III 240,986 261,237 (20,251) 9,267 

Medium Fuel Cost Env 1 177,852 192,116 (14,265) 6,524 
Medium Fuel Cost Env IT 189,240 204,550 (15,310) 7,003 
Medium Fuel Cost Env III 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 Colwnn (5) indicates that the Plall with IP 6 & 7 is less expensive tllall the Plan witllOUt IP 6 & 7. 

Conversely, a positive va lue in Colullm (5) indicates that the Plan with IP 6 & 7 is more expensive that the Plan without IP 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 2010$ 


(millions, CPVRR, 2010 - 2063) 


Sensitivity Analyses Assuming 11.75% ROE 

(I) 	 (2) (3) (4) (5) . (6) 

= (3) - (4) 

Fuel 
Cost 

Forecast 
--------

Environmental 
Compliance 

Cost 
Forecast 
--------

Total Costs for Pl ans (20 I 0$) 

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

Plan with Plan without 

TP6& 7 TP 6 & 7 

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

Total Cost Differen ce 

Plan with TP 6 & 7 

minus Plan witbout 

TP 6 & 7 (2010$) 

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

Breakeven 

Nuclear 

Capital Costs 

($/kw in 20 I 0$) 

--------

I 

High Fuel Cost 
High Fuel Cost 
High Fuel Cost 

Medium Fuel Cost 
Medium Fuel Cost 
Medium Fuel Cost 

Low Fuel Cost I 

Env [ 

Env n 
Env III 
Env I 
Env II 

Env III 
Env 1 

169,796 
178,913 
199,304 
147,829 
156,934 
176,964 
125,886 

183,093 
193,011 
2 [5 ,330 
159,210 
169,118 
191,080 
135,355 

(13 ,296) 
(14,098) 
(16,026) 
(11,381) 
(12,183) 
(14,116) 
(9,468) 

6,697 
7,102 
8,075 
5,730 
6,135 
7, 111 
4,764 

Note: A negative value in Colulllll (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 lhat the Plan without TP 6 & 7. 




