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700 Universe Boulevard 
Juno Beach, FL 33408-0420 
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Ms. Ann Cole 
Division of the Commission Clerk and 
Administrative Services 

Florida Public Service Commission 
Betty Easley Conference Center 
2540 Shumard Oak Boulevard, Room 110 
Tallahassee, FL 32399-0850 

RE: 
Regarding Planned Solar Power Plants 

Florida Power & Light Company’s Ten-Year Site Plan - Data Request 

Dear Ms. Cole: 

Enclosed for filing on behalf of Florida Power & Light Company (“FPL”) are an 
original and five (5 )  copies of FPL’s responses to Staffs Data Request No. 1 “Regarding 
Planned Solar Power Plants,” along with an introduction to FPL’s responses. These 
responses are being filed today consistent with a 2-day extension for responding allowed 
by Staff. Please contact me if you or your staff has any questions regarding this filing. 

Sincerely, 

Jessica A. Can0 

Enclosures 

company 



Iuhrduction to FPL’s Respoi~ses to Staff’s Data Request No. 1 
“Regarcling Planned Solar Power Plants” 

Included herewith are. FPL’s responses to Staffs Data Request Number 1 Regarding 
Planned Solar Plants. Because no legislation supporting utility development of new solar power 
generation facilities has been passed at this time, FPL has not fiilly developed specific solar 
projects at specific power plant sites. Rather, FPL has identified potential sites for solar 
development and performed initial permitting and due diligence with respect to available solar 
and other renewable power technologies that may be used depending upon the outcome of 
supporting legislation. Tlierefore, FPL is responding to this data request on the basis of this 
pmliminary information. FPL’s responses assume a typical 100 megawatt photovoltaic facility 
and use indicative performance characteristics for solar panels, inverters and other necessary 
equipment that has been provided to FPL by leading solar manufacturers. This size and solar 
technology is illustrative of the type of solar power project that FPL might pursue if appropriate 
supporting legislation is enacted. 

It is important to note that the cost assumptions for con~modities, labor, etc. should be 
expected to change between the time of this data request response and the development of an 
actual solar power project. Similarly, the performance characteristics of various technologies are 
likely to change over time. In addition, m y  particular project that may be pursid may have 
site-specif% requirements that vary from the typical solar project assumed in these responses 
(e.g., different electrical interconnection requirements, environmental mitigation requirements, 
etc.), each of which would affect the total cost of the project. Finally, please note that FPL is in 
the process of developing the forecasts that will underlie its 2011 Ten Year Site Plan. 
Accordingly, inputs and forecasts used to develop these responses may not precisely match the 
inputs and forecasts ultimately included in FPL’s 201 1 Ten Year Site Plan (or subsequent data 
request responses related to solar projects). 

Additional solar genedon  will provide a number of benefits not indicated in the 
particular responses included herewith, because not called for by the data requests. For example, 
solar generation projects will provide a number of construction jobs in the state of Florida and 
substantial tax revenues for local communities. Additionally, solar power will contribute to fuel 
diversity for FPL’s system. 
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Total Installed 
Projectad Total Overnight costs 

Cspital Cost Conslruction Costs (UW 
Solar Project ($HsW6) O$tkW) 

I00 MW PV 425 4,250 4,454 
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Variable O&M 

(fmw H) 

0 

The total capital cost inclndes land and transmission interconnection costs. These costs ate. 
based on an average of the current land prices and expected interconnection requirements for 
several projects that FPL is currently assessing for potential future development. Other 
projects that may be developed further into the future could have land and/or transmission 
costs that are higher or lower than the costs assumed for this response based on the specific 
project location (e.g., proximity to transmission nnd transmission capacity, land values, etc). 

Total Installed Costs for this solar case. include overnight constniction costs plus an assumed 
cost of capital charge during the construction period. It should be noted that since solar costs 
ate. typically recovered during the constntction phase, AFUDC is usually not a part of the 
installation cost. 

Please note that, in general, solar photovoltaic projects do not have variable O&M costs, as 
O&M costs are not a function of the output of the solar DV installation. All O&M costs for 
solar project are therefore considered as Fixed O&M. Solar project Fixed 0&M costs are 
included in the responses to the subsequent interrogatories Nos. 6, 12 and 13. 



Total Installed 
Projected Total Overnight costs 

Capdal cost costs ($kW 
~$MilliOns) I$/&) 

constructi 

CT 144 891 953 

Capital costs include land and transniission interconnection costs. Land costs were based on 
typical land costs in FPL's service territory. Total installed costs were defined as the sum of 
overnight capital costs and AFUDC. 

Variable O&M 

($/MWH) 

0.15 
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Summer Winter 
Capacity Capacity Average 
Factor Factor Capaclty 

Solar Prdect MWHaclYear (% on-peak) (% on-peak) Factor , 

New Sdar 199.500 32.9% 15.916 22.8% . 

a. 
Please complete the table below describing the typical performance characteristics of any 
plaruied solar plants. 

A. 
As stated in the introduction, FPL is assuniing a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 I Ten Year Site Plan 
will include any new photovoltaic facilities. Cost and performance assumptions are expected 
to vary over time and vary by site. 



florkla Power 6 Liuht Comoanv 

Summer Capacity 

MWWear (% W - w k )  (% on-peak) 
Factor Winter Cap-y Factor 

CT 42,996 5% 0% 

- .~ 
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Awrage Capacity 
Facto% 

3% 

Interrogatory No. 4 
P a g e l d l  

Q. 
Please coniplete the table below describing the typical performance characteristics of a 
typical combustion turbine. 

A. 
The annual generation and capacity factor of a typical combustion turbine are shown below. 
These are average values over a 30 year life. 

The capacity factors provided are for all the simmer hours and all the winter hours. It can be 
assumed that for the conibnslion turbine nlost of the operating hours will take place during 
the on-peak hours. 

Sununer months are defined as April - October. Winter months are November - March. 



Q. 
Pleaseu ~ lete tl 
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able below describing the timeline of each planned solar plant. 

A. 
As stated in the introduction, FPL is assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. 

FPL's current best estimate is that construction of a 100 MW solar PV plant could conunence 
within 3 months of receiving all legislative and regulatory approvals to proceed. The 
conuneidal in-service date for such a facility would be dictated by a construction timeline 
that is ultiniately dependant on the site lacation, technology implemented, equipment 
availability and other factors such as the site specific electrical interconnection ~tquirenients. 
Our current expectation for a typical 100 MW solar PV plant is ihat construction could be 
completed in approximately one year. 
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9. 
Please provide the kvelized cost (in Wwh) for various capacity factors for any planned solar 
plants and for a typical combustion turbine. Please provide the n w  data and a chart 
depicting this information. Please include assumptions used to develop values. 

A. 
As stated in the introduction, FPL is assuming a typical 100 MW Greenfwld solar 
photovoltaic plant for its responses. FPL docs not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities 

FPL docs not believe that the informtion requested by Staff in this question provides a 
mcanlngful comparison behvccn a solar photovoltaic facility and a combustion turbine, FPL 
is neverlheless providing thc requested information in the attached chart and tables (Chart 
1111-6, Table 6-2, Table 6-38 end Table 6-3b). In this response, FPL is also providing what it 
believes to be a more meaningful comparison. This alternate comparison is shown in the 
attached tables 6-4a and 6-4b. 

The comparison of two very dissimilar rCSOUrCe options as a solar (PV) option and a 
combustion turbine using a levelized cest of clectrlcity approach as requested cannot provide 
meaningful information about the relative economics of these two resource options if either 
were to be added to FPL's system. A levelized cost of electricity approach is wseful as a 
preliminary economic screening tool only if the resource options in question are identical, or 
virtually identical, in  regard to at least the following four attributes: (i) size (MW), (ii) 
firmness of capacity, (iii) capacity factor, and (iv) operating life. If thc reso~~rce options in 
question differ in even om of these attributes, then a kvelized cost of electricity approach 
cannot pmvide meaningful results even for preliminary analyres. This is becaiise two 
dissimilar resource options will impPct thc FPL system in very different ways. These 
significant system impacts are simply not captured in a levelized cost of electricity approach. 
PV and combustion turbines are typically dissimilar in regard to all four ofthcse attributes. 

For exampk, the two resource options are completely different in regard to the firmness of 
their capacity. PV would be a non-finn energy (MWH) source which results in reduction of 
system fossil fuel use and air emissions. On the other hand, combustion turbine options 
would represent a firm capacity (MW) source that relics upon fossil fuel. There arc also 
typically differences in regard to size (Mw), capacity factor, and operating life as well 
between these hvo dissimilar resourcc options. 

Consequently, the kvelizcd cost of electricity approach for analyzing thcsc two options 
prescribed in this interrogatory docs not. and canM , provide meaniMful results. If a 
comparison of the cost of electricity asmiated with adding either of two remrce 
atternatives to FPL's system is to provide meaningful information, the comparison must 
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reflect all system impacts caused by the addition of each alternative, such as effects to system 
fiiel costs and system environmental costs, as well as capacity deferral effects from resource 
options that provide flrm capacity. In addition, the analysis of the FPL resource portfolio 
with each of the alternatives must be based on a system simulation that provides a reasonable 
projection of the generation to be provided by each of the alternative resources, not a 
pre-determined, unsupported range of assumed capacity factors. 

FPL has computed the cost of electricity generated by these two rtsources on a total cost 
basis, including all system impacts. This was done by analyzing FPL's portfolio reflecting in 
one case the addition of a solar photovoltaic installation to FPL's portfolio and, in a second 
case, the addition of a combustion turbine to FPL's portfolio. For both cnscs, the system 
impacts included system savings from avoided fuel, emissions, and OBM costs. For the case 
with the combustion turbine, which provides firm capacity, the system impacts also include 
all cost effects from deferring other generating units in FPL's resource plan. Using this 
approach, FPL computed an annual cost of electricity generated including system effects, for 
each of the hvo alternatives. "he differential in annual system revenue requirements between 
each of the two cases, (each of these cases includes one of the resource option being 
considered) and a bsse case without either option, is divided by the generation produced by 
that resource option in that year. This produces a cost, in dollars per MWH, including system 
effects. attributable to that option. This  annual cost per MWH produced by each option can 
then be kvelized over the life of the project to produce one value. This levelized cost of 
electricity generated including system impacts was determined to be SI23 per MWH for the 
solar photovoltaic facility and $655 per MWH for the combustion turbine. Please see tables 
6-4a and 6-4b. 
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Not-: 

This table is provided at the request of Staff; howawtr, a levellzed cost of eleclriclly 
approach for analyzing them lwo options does not, and cannot, provide meaningful 
results. See text of FPL response to Interrogatory #6 (or a more delailed 
explanation. 
These levellzed cusk of electricity include only the costs associated with each of 
the two fadliUes as sland abne units. They do not include the cos@ associsled with 
operating these unils as part of the FPL system (i.e. system impads), which need 
lo be considered in a proper ecomnnk analysis. 
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Assumptions for levelired cost of electricity 
Solar PV 100 MW 

14 1 6 
13 7 I x )  



Assumptions for leveHzed cost of electrlclty 
Combustion turblne 

201 1 
201 2 
2011 
2014 
2016 
2018 
2017 
2018 
201s 
2020 
2021 
?on 
2025 
2024 
2026 
20% 
2027 
202s 
2020 
2030 
2091 
2052 
2033 
OW 
203s 
2038 
a017 
2038 
2039 
2040 
2041 
2042 
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1
1

1
1

1
1

1
1

1
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1
1

1
1
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Q 
Please complete the table below describing the typical Summer honrly energy production of 
each planned solar plant. 

A. 

Generic 100MW 

TYPICAL SUMMER 
(TimeofDy I M Wac 

As stated in the introduction, FPL is assuming a typical 100 MW greenfieid solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will incltdc any new photovoltaic facilities. Cost and performance assuniptions are 
expected to vary over time and vary by site. 

The information provided in this response is based on projected DeSoto Next Generation 
Solar Energy Center gemeralion, scaled up to 100 MW. and presented as a 30 year 
average. The values are based on a SunPower tracker used at DtSoto Next Ocneration 
Solar Energy Center. FPL would expect that the generic facility assnmed for these 
responses would perforni siniilarly at this location. 
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Q. 
Please complete the table below describing the typical winter hourly energy production of 
each planned solar plant. 

A. 

Oenerlc 100 MW 

TYPICAL WWTER 

As stated in the introduction, FPL is assuming a typical 100 MW greedield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. Cost and performance assumptions are expected 
to vary over time and vary by site. 

The. information provided in this response is based on projected DeSoto Next Oeneration 
Solar Energy Center generation, scaled tip to 100 MW, and presented as a 30 year average. 
The values am based on a StinPower tracker ilsed at DeSoto Next Generation Solar Energy 
Center. FPL would expect that the generic facility assiimed for these responses would 
perfom similarly at this location. 
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Q. 
Please complete the table below describing the typical monthly performance characteristics of 
each planned solar plant. 

As stated in the introduction, FPL is assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any IKW photovoltaic facilities. Cost and performance assumptions are expected 
to very over time and vary by site. 

1. The Equivalent Availability Factor represents the solar facility equipnwnt, not generation 
availability due to solar resource availability. 

2. The infomiation provided in this response is based on projected Dcsoto Next Generation 
Solar Energy Center generation, scaled up to 100 MW, and presented IS a 30 year 
avcrage. The values are based on a SunPower tracker used at DeSoto Next Oencratbn 
Solar Emgy Center. FPL would expect that the generic facility cusumed for thcsc 
responses would perform similarly at this location. Actual results will vary depending 
upon location and weather conditions. 

3. Net Generation is averaged over a 30 year asset life with the Equivalent Availability 
Factor applied. 
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Q. 
Please complete the table below describing the typical monthly performance characteristics of 
typicnl combustion turbine. 

A 
At this time, FPL does not anticipate that its 201 1 Ten Year Site Plan will include any new 
combustion tu&ines. Therefore, FPL's response to this interrogatory uses indicative 
information based on a typical combustion turbine facility, not on a specific planned project. 

As shown in the table below, the production cost model projections indicate that the 
combustion turbine would generate mostly during the summer months, priniarily June to 
October. It would produce almost no generation during the winter months. 

Values provided are an average over the 30 year life of the project. 
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Q. 
Please complete the table below describing the avoided emissions and avoided fossil fitel 
usage for each planned solar plant. 

A. 
As stated in the introduction, FPL is assuming a typical 100 MW gwdie ld  solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. Cost and performance assumptions are expected 
to vary over time and vary by site. 

The attached table shows the eniissions (C02, S02, and NOx) avoided BS well as the fuel 
use (gas and oil) avoided by a 100 MW Solar PV facility. These values represent the 
difference in emissions and fuel use between two system simulations: one which represents 
the base case, and a second one that adds a 100 MW solar PV facility. The PMAREA 
productioii costing model was used for these simulations. 



Inlemagalory 11 
Pa#elo(l  
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Q. 
Please complete the table below describing the CPVRR of each planned solar plant. 

A. 
As stated in the introduction, FPL is assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. Cost and performance assoniptions are expected 
to vary over time and vary by site. 

Please see the attachment. 
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a. 
Please complete the. table below for each planned solar plant. 

A. 
As stated in the introduction, FPL is assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. Cost and performance assuniptions are expected 
to vary over time and vacy by site. 

Please. see the attachnient. 
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Q. 
Please complete the table below for each planned solar plant. 

A. 
As stated in the introduction, FPL i s  assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 I Ten Ycar Site Plan 
will include any new photovoltaic facilities. Cost and performance assumptions are expected 
to vary over time and vary by site. 

Please see the attachment. 
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Cmpltal and 06M Costs of the 8dar atpt.ct 
(do not Include amtern be-) 
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0. 
Pkase complete the table below for each planned solar plant. 

As stated in the introduction, FPL is assuming a typical 100 MW greenfield solar 
photovoltaic plant for its responses. FPL does not expect that its 201 1 Ten Year Site Plan 
will include any new photovoltaic facilities. Cost atid performance assumptions are expected 
to vary over tinlc and vary by site. 

Please see the attachment. 

A. 
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0. 
Please complete the table below describing the avoided emissions and avoided fossil fucl 
usage for all planned solar plants. 

A. 
Please see response to Question No. 1 1  above. 
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Q. 
Please complete the table below describing the CPVRR of all planned solar plants. 

A. 
Please see response Io Question No. 12 above. 
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Q. 
Please complete the table below for all planned solar plants. 

A. 
Please see ~e.sp0n.w to Question No. 13 above. 
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Q. 
Please complete the table below for all planned solar plants. 

A. 
Please see response to Question No. 14 above. 



Q. 
PIease complete the table below for all planned solar plants. 

A. 
Please see response to Question No. 15 above. 




