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A detailed economic analysis was performed to evaluate the cost-effectiveness of FMPA’s participation in TEC and to determine the least-cost capacity expansion plan to meet FMPA’s forecast capacity requirements during the planning horizon, as presented in Section B.4.0.  This section presents the assumptions and methodology used in the economic analysis, as well as the results of the base case analysis.

The economic analysis described herein compares the economics of the least-cost capacity expansion plan (utilizing conventional and emerging supply-side alternatives), including FMPA’s share of capacity and energy from TEC, versus the economics of the least-cost expansion plan for FMPA’s system (utilizing conventional and emerging supply-side alternatives) that does not include participation in TEC.  The capacity associated with FMPA’s share of TEC, as well as construction of any of the supply-side alternatives presented in Section A.6.0, is only sufficient to satisfy FMPA’s forecast capacity requirements for a portion of the expansion planning horizon.  To meet the forecast capacity requirements, multiple unit additions were selected from FMPA’s supply-side alternatives considered for individual participation that passed the supply-side screening described in Section A.6.6.  Analyses of FMPA’s joint participation in supply-side alternatives other than TEC are presented as sensitivity cases in Section B.6.0.
B.5.1  Expansion Planning and Production Costing Methodology


The supply-side evaluations of generating unit alternatives were performed using POWROPT, an optimal generation expansion model that Black & Veatch developed as an alternative to other optimization programs.  POWROPT has been benchmarked against other optimization programs and has proven to be an effective modeling program.  Both POWROPT and its detailed chronological production costing module, POWRPRO, have been used in numerous Need for Power Applications filed with the FPSC, including FMPA’s TCEC Unit 1 Need for Power Application approved in July 2005, and the OUC Stanton B Need for Power Application approved in May 2006.  


POWROPT operates on an hourly chronological basis and is used to determine a set of optimal capacity expansion plans to satisfy forecast capacity requirements, simulate the operation of each of these plans, and select the most desirable plan based on cumulative present worth revenue requirements.  POWROPT evaluates all combinations of generating unit alternatives and purchase power options, in conjunction with existing capacity resources, while maintaining user-defined reliability criteria.  All capacity expansion plans were analyzed over a 30 year period from 2006 through 2035.


After the optimal generation expansion plan was selected using POWROPT, Black & Veatch’s POWRPRO was used to obtain the annual production cost for the expansion plan.  POWRPRO is a computer-based chronological production costing model developed for use in power supply systems planning.  POWRPRO simulates the hour-by-hour operation of a power supply system over a specified planning period.  Required inputs are carried forward from those used in POWROPT and include the performance characteristics of generating units, fuel costs, and the system hourly load profile for each year. 


POWRPRO summarizes each unit’s operating characteristics for every year of the planning horizon.  These characteristics include, among others, each unit’s annual generation, fuel consumption, fuel cost, average net operating heat rate, the number of hours the unit was on line, the capacity factor, variable operations and maintenance (O&M) costs, and the number of starts and associated costs.  Fixed O&M costs were included only for new unit additions, since fixed O&M costs for existing units are generally considered sunk costs that will not vary from one expansion plan to another.  Additionally, annual capacity charges and fixed O&M costs were not included for TCEC, which is being developed by FMPA.  Similarly, the annual capacity charges for FMPA’s power purchases from PEF, FPL, OCU, Lakeland Electric, GRU, Calpine, Southern Company-Florida, LLC., and Southern Power Company were not included, since they also represent sunk costs.  In addition, fixed costs for firm natural gas transportation capacity from Florida Gas Transmission Company (FGT) for existing units are considered sunk costs and were not included.  The operating costs of each unit were aggregated to determine the annual operating costs for each year of the expansion plan.  Capital costs, fixed O&M costs, and incremental costs for natural gas transportation (for combined cycle capacity addition alternatives) were then added for each capacity addition selected, at which point the cumulative present worth cost (CPWC) of each expansion plan was calculated.


The CPWC calculation accounts for annual system costs (fuel and energy, fixed O&M for capacity additions, nonfuel variable O&M, startup, and levelized capital) for each year of the expansion planning period and discounts each back to 2006 at the present worth discount rate of 5.0 percent.  These annual present worth costs were then summed over the 2006 through 2035 period to calculate the total CPWC of the expansion plan being considered.  Such analysis allows for a comparison of CPWC between various capacity expansion plans, and the plan with the lowest CPWC is considered the least-cost capacity expansion plan.

B.5.2  Least-Cost Capacity Expansion Analysis


The economic analysis consisted of comparing the economics of the optimal capacity expansion plan, including FMPA’s participation in TEC, versus the optimal capacity expansion plan not including participation in TEC.  As described previously in this section, Black & Veatch first used its optimum generation expansion program, POWROPT, to select unit additions from FMPA’s supply-side alternatives considered for individual participation, which was presented in Section A.6.0.  Once the least-cost expansion plan for each case was determined, POWRPRO was used to determine the annual total system costs and to develop a comparison of CPWCs associated with each expansion plan.  

B.5.2.1
Peak Demand and Energy Growth

As presented in Section B.3.0, a forecast of peak demand and NEL was provided for FMPA’s system through 2024, which was extrapolated through 2025 by applying the peak demand and NEL growth rates between 2023 and 2024 to the 2024 forecasts.  For evaluation purposes (as discussed in Section A.8.0), loads would be held constant beyond 2025.  
B.5.2.2
Supply-Side Candidate Unit Additions
As described in Section B.4.0, FMPA’s forecast capacity requirements are dictated by projected capacity shortfalls in the summer season of each year of the planning period.  On a weather-normalized basis, FMPA’s summer peak typically occurs in July of a given calendar year; however, FMPA’s actual summer peak could occur as early as June.  To ensure that new capacity additions are available to meet forecast summer reserve margin requirements, all unit additions considered for FMPA’s individual ownership (as presented in Section A.6.0) are assumed to be installed by May 1.
Section A.6.0 presented capital and O&M costs for the greenfield and brownfield units considered for FMPA’s individual ownership.  It has been assumed that the existing Cane Island and Lake Worth sites could be used for future capacity additions and that the TCEC site, currently under development, would be able to accommodate future capacity additions as well.  
B.5.2.3
Fuel Price Projections

As described in Section A.4.0 of this Application, projections of delivered fuel prices were developed by the TEC Fuels Committee.  The base case fuel price projections presented in Section A.4.0 have been used for the evaluations presented in this section.  For the purposes of analysis, FMPA’s existing coal fired units (Stanton 1 and 2) are assumed to burn compliant Eastern Kentucky coal both before and after implementation of assumed emissions control technology retrofits in 2010 (as described in Subsec​tion B.5.2.4).  The coal fired candidate units (circulating fluidized bed [CFB] and integrated gasification combined cycle [IGCC]) for FMPA are assumed to burn high-sulfur, Western Kentucky coal.  
For all capacity expansion plan evaluations, it was necessary to account for natural gas transportation capacity associated with the new combined cycle unit alternatives.  FMPA currently has a contract in place with FGT for firm natural gas transportation to fuel its existing natural gas fired units.  For the 1x1 combined cycle option included in Section A.6.0, it was assumed that FMPA would purchase firm transportation in accordance with FGT’s tariff so that 6.0 percent of the daily natural gas transportation allocation would be adequate to operate the unit at full load for an hour, based on the performance at average ambient conditions.  This would require 37,323 MBtu of firm natural gas per day.  Using the Firm Transportation Service (FTS) reservation charge of $0.769 per MBtu (pursuant to FGT’s April 2006, effective rates for incremental Firm Market Area Transportation), firm transportation costs of $2.92 per kW-month were added to the fixed O&M costs of the 1x1 combined cycle alternative.  It has been assumed that FMPA will not purchase firm natural gas transportation capacity from FGT for simple cycle CTs but, instead, will utilize an interruptible service rate assumed to be $0.37 per MBtu, which was added to the annual commodity price forecasts for natural gas provided in Section A.4.0.  Any natural gas required in addition to the firm natural gas transportation for the existing and new units is priced at the interruptible service rate.
B.5.2.4
Emissions Cost Considerations

To reflect the economic effects of the Clean Air Interstate Rule (CAIR) and Clean Air Mercury Rule (CAMR) (as described in Section A.5.0), the forecast prices of emissions allowances were incorporated into the fuel costs for each unit, including existing units that will be regulated under CAIR and CAMR, beginning with the first phases of CAIR and CAMR.  The allowance price forecasts presented in Section A.5.0 provide emissions costs on a dollar per ton (dollar per pound for mercury [Hg]) basis.  These costs were used to calculate a fuel cost adder for both existing units and candidate units based on the emissions rates of each individual unit.  As a result, each generating unit was modeled using different prices for fuel because of differences in emissions rates.  The forecast market value of the allowances allocated to FMPA’s existing units was not included in the economic analysis, since it represents the same credit for each capacity expansion plan.  
Emissions rates for some of FMPA’s existing units may be modified through fuel switching or retrofits for emissions control to help meet the nitrogen oxide (NOx), sulfur dioxide (SO2), and Hg reductions mandated by CAIR and CAMR.  Since complete emission control strategies, the resulting reductions in emissions rates, and the generating unit output and performance impacts from potential emissions control measures are not entirely known at this time, no changes in emissions rates or unit output and performance were considered in this analysis other than for Stanton Units 1 and 2 operated by OUC.  OUC’s current strategy is to reduce the SO2 and NOx emissions rates at Stanton Units 1 and 2 from current levels through the implementation of emissions control technology retrofits in 2010.  
Table B.5-1 presents the combined SO2, NOx, and Hg emissions cost adders for FMPA’s existing units.  In years when units are no longer available to FMPA, through either retirement or, in the case of Vero Beach, through their Notice of Establishment of Contract Rate of Delivery, “N/A” is used to indicate the adders are no longer applicable as the resources are not included in FMPA’s dispatch model.  SO2, NOx, and Hg emissions cost adders for candidate units are presented in Table B.5-2.  The emissions cost adders for both existing and candidate units are added to the delivered fuel price projections to develop a total fuel cost (per MBtu) specific to each unit that includes forecast SO2, NOx, and Hg allowance prices.
B.5.2.5
Dispatch Assumptions


Nonfuel variable O&M and forecast emissions allowance costs were included in the unit dispatch modeling in POWROPT and POWRPRO, along with the fuel costs.  These costs were included in the dispatch modeling to ensure the most cost-effective dispatch of both existing and new generating units.  

	Table B.5-1
Combined SO2, NOx, and Hg Emissions Cost Adders for FMPA’s Existing Units
(Nominal $/MBtu)


	Calendar
	Cane 
Island
	Cane 
Island
	Cane 
Island
	Vero
	Vero
	SEC
	Vero
	Hansel
	LWU
	LWU
	Stanton
	Stanton
	Stock

Island

	Year
	CT 1
	CC 2
	CC 3
	ST 3
	ST 4
	A
	CC 5
	CC
	CC
	CT 1
	1
	2
	CT 4

	2009
	$0.10
	$0.06
	$0.01
	$0.14
	$0.13
	$0.02
	$0.05
	$0.37
	$0.37
	$1.01
	$0.50
	$0.19
	$0.01

	2010
	$0.14
	$0.08
	$0.02
	$0.20
	$0.18
	$0.02
	$0.06
	$0.51
	$0.51
	$1.42
	$0.17
	$0.15
	$0.01

	2011
	$0.15
	$0.08
	$0.02
	N/A
	N/A
	$0.02
	N/A
	$0.54
	$0.54
	$1.48
	$0.17
	$0.16
	$0.01

	2012
	$0.16
	$0.09
	$0.02
	N/A
	N/A
	$0.02
	N/A
	N/A
	$0.56
	$1.54
	$0.18
	$0.17
	$0.01

	2013
	$0.16
	$0.09
	$0.02
	N/A
	N/A
	$0.02
	N/A
	N/A
	N/A
	N/A
	$0.19
	$0.18
	$0.01

	2014
	$0.18
	$0.10
	$0.02
	N/A
	N/A
	$0.03
	N/A
	N/A
	N/A
	N/A
	$0.21
	$0.19
	$0.01

	2015
	$0.28
	$0.15
	$0.03
	N/A
	N/A
	$0.04
	N/A
	N/A
	N/A
	N/A
	$0.33
	$0.30
	$0.02

	2016
	$0.30
	$0.17
	$0.03
	N/A
	N/A
	$0.05
	N/A
	N/A
	N/A
	N/A
	$0.35
	$0.32
	$0.02

	2017
	$0.26
	$0.14
	$0.03
	N/A
	N/A
	$0.04
	N/A
	N/A
	N/A
	N/A
	$0.33
	$0.30
	$0.02

	2018
	$0.27
	$0.15
	$0.03
	N/A
	N/A
	$0.04
	N/A
	N/A
	N/A
	N/A
	$0.36
	$0.33
	$0.02

	2019
	$0.35
	$0.20
	$0.04
	N/A
	N/A
	$0.05
	N/A
	N/A
	N/A
	N/A
	$0.42
	$0.39
	$0.03

	2020
	$0.42
	$0.24
	$0.05
	N/A
	N/A
	$0.06
	N/A
	N/A
	N/A
	N/A
	$0.49
	$0.45
	$0.03

	2021
	$0.40
	$0.22
	$0.05
	N/A
	N/A
	$0.06
	N/A
	N/A
	N/A
	N/A
	$0.49
	$0.45
	$0.03

	2022
	$0.39
	$0.21
	$0.04
	N/A
	N/A
	$0.06
	N/A
	N/A
	N/A
	N/A
	$0.49
	$0.45
	$0.03

	2023
	$0.50
	$0.27
	$0.06
	N/A
	N/A
	$0.07
	N/A
	N/A
	N/A
	N/A
	$0.61
	$0.56
	$0.04

	2024
	$0.74
	$0.41
	$0.08
	N/A
	N/A
	$0.11
	N/A
	N/A
	N/A
	N/A
	$0.82
	$0.76
	$0.06

	2025
	$0.81
	$0.45
	$0.09
	N/A
	N/A
	$0.12
	N/A
	N/A
	N/A
	N/A
	$0.91
	$0.84
	$0.06

	2026
	$0.87
	$0.48
	$0.10
	N/A
	N/A
	$0.13
	N/A
	N/A
	N/A
	N/A
	$0.98
	$0.90
	$0.07

	2027
	$0.94
	$0.52
	$0.10
	N/A
	N/A
	$0.14
	N/A
	N/A
	N/A
	N/A
	$1.05
	$0.97
	$0.08

	2028
	$1.01
	$0.56
	$0.11
	N/A
	N/A
	$0.15
	N/A
	N/A
	N/A
	N/A
	$1.13
	$1.04
	$0.08

	2029
	$1.09
	$0.60
	$0.12
	N/A
	N/A
	$0.16
	N/A
	N/A
	N/A
	N/A
	$1.20
	$1.11
	$0.09

	2030
	$1.16
	$0.64
	$0.13
	N/A
	N/A
	$0.17
	N/A
	N/A
	N/A
	N/A
	$1.29
	$1.19
	$0.09

	2031
	$1.25
	$0.69
	$0.14
	N/A
	N/A
	$0.19
	N/A
	N/A
	N/A
	N/A
	$1.38
	$1.27
	$0.10

	2032
	$1.33
	$0.74
	$0.15
	N/A
	N/A
	$0.20
	N/A
	N/A
	N/A
	N/A
	$1.47
	$1.36
	$0.11

	2033
	$1.43
	$0.79
	$0.16
	N/A
	N/A
	$0.21
	N/A
	N/A
	N/A
	N/A
	$1.57
	$1.45
	$0.11

	2034
	$1.53
	$0.85
	$0.17
	N/A
	N/A
	$0.23
	N/A
	N/A
	N/A
	N/A
	$1.68
	$1.55
	$0.12

	2035
	$1.64
	$0.91
	$0.18
	N/A
	N/A
	$0.24
	N/A
	N/A
	N/A
	N/A
	$1.80
	$1.66
	$0.13

	CC = Combined Cycle; ST = Steam Turbine.


	Table B.5-2
Combined SO2, NOx, and Hg Emissions Cost Adders for FMPA’s Candidate Units
(Nominal $/MBtu)


	Calendar 
Year
	TEC
	Simple Cycle 
Units(1)
	GE 7FA 1x1
Combined Cycle
	CFB
	IGCC

	2009
	$0.08
	$0.01
	$0.01
	$0.10
	$0.07

	2010
	$0.15
	$0.01
	$0.01
	$0.19
	$0.10

	2011
	$0.16
	$0.01
	$0.01
	$0.20
	$0.11

	2012
	$0.16
	$0.01
	$0.01
	$0.20
	$0.11

	2013
	$0.17
	$0.01
	$0.01
	$0.21
	$0.11

	2014
	$0.18
	$0.01
	$0.01
	$0.22
	$0.12

	2015
	$0.28
	$0.02
	$0.02
	$0.36
	$0.20

	2016
	$0.30
	$0.02
	$0.02
	$0.38
	$0.21

	2017
	$0.27
	$0.02
	$0.02
	$0.34
	$0.18

	2018
	$0.30
	$0.02
	$0.02
	$0.37
	$0.19

	2019
	$0.36
	$0.03
	$0.03
	$0.46
	$0.25

	2020
	$0.42
	$0.03
	$0.03
	$0.53
	$0.30

	2021
	$0.42
	$0.03
	$0.03
	$0.52
	$0.28

	2022
	$0.41
	$0.03
	$0.03
	$0.51
	$0.27

	2023
	$0.54
	$0.04
	$0.04
	$0.67
	$0.35

	2024
	$0.74
	$0.06
	$0.06
	$0.93
	$0.52

	2025
	$0.84
	$0.06
	$0.07
	$1.05
	$0.57

	2026
	$0.91
	$0.07
	$0.07
	$1.13
	$0.61

	2027
	$0.98
	$0.08
	$0.08
	$1.22
	$0.66

	2028
	$1.05
	$0.08
	$0.08
	$1.31
	$0.71

	2029
	$1.13
	$0.09
	$0.09
	$1.41
	$0.76

	2030
	$1.21
	$0.09
	$0.09
	$1.51
	$0.82

	2031
	$1.29
	$0.10
	$0.10
	$1.62
	$0.88

	2032
	$1.39
	$0.11
	$0.11
	$1.73
	$0.94

	2033
	$1.49
	$0.11
	$0.12
	$1.86
	$1.01

	2034
	$1.59
	$0.12
	$0.12
	$1.99
	$1.08

	2035
	$1.71
	$0.13
	$0.13
	$2.13
	$1.15

	(1)Simple cycle resources considered for FMPA include LM6000, LMS100, GE 7EA, and GE 7FA.


B.5.2.6
Analysis of FMPA’s Participation in TEC


The evaluation of FMPA’s participation in TEC was performed by modeling the capacity expansion plan presented in FMPA’s 2006 Ten-Year Site Plan through 2010, which included the addition of Stock Island CT 4 (summer 2006), TCEC Unit 1 (summer 2008), and two currently unsited CTs (summer 2010).  TEC was modeled as a committed resource beginning May 1, 2012.  FMPA’s 2006 Ten-Year Site Plan also included unspecified seasonal purchases for the summers of 2011 and 2013; however, these unspecified seasonal purchases were not included in the analyses performed for this Application.  Instead, POWROPT was used to determine the set of optimum capacity additions both before and after the construction of TEC from the conventional technologies considered for individual ownership by FMPA, as presented in Sec​tion A.6.0.  The generating alternatives assumed to be available to meet FMPA’s initial forecast capacity requirements (summer 2011) included the LM6000 CT, the LMS100 CT, the 7EA CT, the 7FA CT, and the 1x1 7FA combined cycle.  Given the time required to permit, license, and construct a solid-fuel unit, the CFB option would not be available to operate earlier than 2012.  Additionally, given its current developmental status, it has been assumed that the IGCC option would not be available before 2018.  This would allow for 3 years of successful commercial operation of the next generation of IGCC units, such as the OUC’s Stanton B IGCC, which is scheduled to begin operation on June 1, 2010, followed by an assumed 2 year engineering, permitting, and licensing process and 3 year construction schedule.

B.5.2.6.1  TEC Capital Cost.  As described in Sections A.3.0 and A.8.0, the installed capital cost for TEC would be $1,752.4 million in 2012 dollars, inclusive of escalation and interest during construction.  It was assumed that FMPA would be responsible for a percentage of the capital costs equal to FMPA’s ownership share of 38.9 percent.  FMPA’s total share of the TEC installed cost is $681.7 million in 2012 dollars, which includes the costs for engineering, procurement, and construction (EPC); allowance for funds used during construction (AFUDC); land; community contribution; initial coal inventory; and owner’s costs for TEC.  Table B.5-3 presents a summary of FMPA’s share of the capital costs for TEC.
B.5.2.6.2  Transmission Considerations.  As described in Section A.3.0, FMPA will be utilizing the transmission system of PEF for delivery from the Perry Substation to FMPA’s transmission system.  FMPA’s network service agreement with PEF is based upon FMPA’s network load and not upon FMPA’s individual capacity resources.  FMPA’s network transmission losses are supplied through the PEF system and not by specific FMPA capacity resources.  FMPA’s transmission costs are therefore equivalent among individual resource plans since FMPA’s network load does not change between plans.  Therefore, FMPA’s ownership share of TEC and the corresponding net plant heat rate have not been adjusted for transmission losses in this analysis.  The net output and net plant heat rate for FMPA’s share of TEC are summarized in Table B.5-4.
	Table B.5-3
TEC Capital Cost – FMPA’s Share

(All Costs in 2012 Dollars)


	Description
	Entire Unit
($1,000s)
	FMPA’s Share(1)
($1,000s)

	EPC Cost
	$1,420,892
	$552,727

	AFUDC
	$135,413
	$52,676

	Owner’s Cost
	$116,994
	$45,511

	Initial Coal Inventory
	$39,010
	$15,175

	Community Contribution
	$20,000
	$7,780

	Land Cost
	$20,100
	$7,819

	Total
	$1,752,409
	$681,687

	(1)Reflects FMPA’s 38.9 percent ownership share of TEC.


	Table B.5-4
FMPA’s Share of TEC, Average Ambient Conditions
Output and Performance 


	Output
(MW)
	Net Plant Heat Rate
(Btu/kWh)

	297.8
	9,238

	290.8
	9,238

	230.5
	9,428

	152.8
	9,933

	106.0
	10,535


B.5.2.6.3  Operations and Maintenance Costs.  Section A.3.0 presented the fixed and nonfuel variable O&M costs for TEC.  It was assumed that FMPA would be responsible for a share of the O&M costs for TEC equal to FMPA’s ownership share of 38.9 percent.  Total fixed O&M costs for TEC include an adder for ongoing capital expenditures of $2.97 per kW-year in 2012 dollars, which escalates 2.0 percent higher than the general inflation rate.  Excluding the adder for ongoing capital expenditures, the total annual cost for TEC’s fixed O&M is $17.7 million in 2005 dollars.  FMPA’s share of the fixed O&M cost for TEC is $6.89 million or about $23.88 per kW-year (net) in 2005 dollars.  Section A.3.0 presented the nonfuel variable O&M cost for TEC before transmission losses as $1.36 per MWh in 2005 dollars.  FMPA’s net nonfuel variable O&M cost for TEC is also $1.36 per MWh in 2005 dollars, since FMPA will not incur transmission losses on its share of TEC.
B.5.2.6.4  TEC Scheduled Maintenance and Forced Outages.  As presented in Section A.3.0, TEC is expected to have an average of 16 scheduled maintenance days per year.  Scheduled maintenance is assumed to begin on October 1 of every year after 2012.  The scheduled maintenance period is consistent for all of the economic evaluations presented in this Application.  TEC is assumed to have an equivalent forced outage rate of 5.23 percent.    
B.5.2.6.5  Community Contribution.  For the purposes of this analysis, the TEC Participants are assumed to pay a community contribution of $2.5 million per year, in addition to an initial contribution of $20.0 million (included in the capital cost) described previously in this section.  Similar to the other fixed costs for TEC, it was assumed that FMPA would be responsible for a percentage of the annual community contribution equivalent to its ownership share of TEC.  FMPA’s share of the annual community contribution is approximately $973,000 in 2012 dollars.  The community contribution is included as an additional annual cost to FMPA, escalated at the general inflation rate of 2.5 percent per year after May 1, 2012.      
B.5.2.7
Analysis of Alternative Expansion Plans to Participation in TEC

The evaluation of the capacity expansion plan without FMPA’s participation in TEC was performed by modeling the capacity expansion plan presented in FMPA’s 2006 Ten-Year Site Plan through 2010, which included the addition of Stock Island CT 4 (summer 2006), TCEC Unit 1 (summer 2008), and two currently unsited CTs (summer 2010).  FMPA’s 2006 Ten-Year Site Plan also included unspecified seasonal purchases for the summers of 2011 and 2013; however, these unspecified seasonal purchases were not included in the analyses performed for this Application.  Instead, POWROPT was used to determine the set of optimum capacity additions from the conventional technologies considered for individual ownership by FMPA (as presented in Section A.6.0), to meet the forecast capacity requirements identified in Section B.4.0.  As described earlier in this section, all conventional supply-side alternatives were assumed to be available to meet FMPA’s need for capacity in the summer of 2011, except for the CFB and IGCC alternatives which, as described in Subsection B.5.2.6, were first assumed available in 2012 (for the CFB option) and 2018 (for the IGCC option).  
B.5.3  Cumulative Present Worth Cost Analysis


The previous sections described the assumptions and methodology that were used in POWROPT to select least-cost capacity expansion plans for a scenario that included FMPA’s participation in TEC and another scenario in which it was assumed that TEC would not be constructed.  Once these least-cost capacity expansion plans were identified, POWRPRO was used to determine the total annual system costs and to develop a comparison of the CPWCs associated with each expansion plan.  

B.5.3.1
Analysis of the Capacity Expansion Plan with TEC

The least-cost capacity expansion plan, assuming that FMPA participates in TEC in May 2012, includes construction of a brownfield LMS100 CT in 2011, greenfield CFB units in 2014 and 2019, and a brownfield LM6000 CT in 2025.
B.5.3.2
Analysis of Alternative Capacity Expansion Plan


The least-cost capacity expansion plan without FMPA’s participation in TEC includes construction of a brownfield LMS100 CT in 2011; greenfield CFB units in 2012, 2014, and 2018; and a brownfield LMS100 CT in 2024.
B.5.3.3
Comparison of Cumulative Present Worth Costs


As shown in Table B.5-5, the CPWC of the least-cost capacity expansion plan that includes FMPA’s participation in TEC is $8,927.9 million.  Table B.5-6 indicates that the CPWC of the least-cost capacity expansion plan without TEC is $9,331.5 million.  A comparison of the CPWCs of the two plans demonstrates that the expansion plan that includes FMPA’s participation in TEC is the least-cost plan by $403.6 million over the 2006 through 2035 planning period.
[image: image1.emf]Case Description Economic Parameters Financial Parameters

Fuel Forecast: Base Case CPW Discount Rate: 5.0% Interest During Construction: 5.00%

Load Forecast Base Case Final Capital Escalation Rate: 2.5% Fixed Charge Rate CT: (20 year) 8.97%

Base Year for CPW $ 2006 Fixed Charge Rate CC: (25 year) 7.92%

Fixed Charge Rate Coal: (30 year) 7.25%

2006 Construction and  Month/Day/Year Levelized

Capital Cost Development Period Installed Cost

($1,000) (months) (mm/dd/yy) ($1,000)

LMS100

65,500 17 05/01/11 # 75,997 6,818

TEC 

NA NA 05/01/12 # 681,687 49,450

CFB

580,300 44 05/01/14 # 744,999 54,042

CFB

580,300 44 05/01/19 # 842,898 61,144

LM6000

38,800 12 05/01/25 # 63,291 5,678

Production Cost Capital Cost and Other Project Costs Cumulative

Fuel and Ongoing Total Total Present

Energy O&M Unit Capital Community Transmission Seasonal  Capex Capital System  Worth

Year Cost Variable Fixed Cost Contribution Charge Purchase Cost Cost Cost Cost

($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

2006 $368,232 $64,424 $0 $0 $0 $0 $0 $0 $0 $432,656 $432,656

2007 $384,678 $56,755 $0 $0 $0 $0 $0 $0 $0 $441,433 $853,069

2008 $400,134 $30,430 $0 $0 $0 $0 $0 $0 $0 $430,564 $1,243,603

2009 $341,429 $30,474 $0 $0 $0 $0 $0 $0 $0 $371,903 $1,564,866

2010 $292,771 $30,231 $0 $0 $0 $0 $0 $0 $0 $323,001 $1,830,600

2011 $305,290 $33,352 $645 $4,577 $0 $0 $0 $0 $4,577 $343,864 $2,100,027

2012 $280,003 $27,323 $6,482 $39,920 $973 $0 $0 $592 $41,484 $355,293 $2,365,152

2013 $287,725 $22,944 $9,404 $56,268 $997 $0 $0 $924 $58,189 $378,262 $2,633,975

2014 $285,963 $22,849 $17,458 $92,543 $1,022 $0 $0 $966 $94,530 $420,800 $2,918,789

2015 $296,457 $23,756 $21,820 $110,310 $1,047 $0 $0 $1,009 $112,367 $454,399 $3,211,699

2016 $316,365 $25,228 $22,365 $110,310 $1,073 $0 $0 $1,055 $112,438 $476,396 $3,504,165

2017 $332,390 $26,810 $22,924 $110,310 $1,100 $0 $0 $1,102 $112,513 $494,637 $3,793,369

2018 $350,569 $28,250 $23,497 $110,310 $1,128 $0 $0 $1,152 $112,590 $514,906 $4,080,088

2019 $344,113 $29,210 $32,931 $151,352 $1,156 $0 $0 $1,204 $153,712 $559,966 $4,377,050

2020 $357,010 $30,815 $38,196 $171,454 $1,185 $0 $0 $1,258 $173,897 $599,917 $4,680,048

2021 $374,623 $32,415 $39,151 $171,454 $1,215 $0 $0 $1,314 $173,983 $620,171 $4,978,362

2022 $398,131 $34,185 $40,129 $171,454 $1,245 $0 $0 $1,373 $174,072 $646,517 $5,274,539

2023 $434,590 $36,227 $41,133 $171,454 $1,276 $0 $0 $1,435 $174,165 $686,115 $5,573,888

2024 $474,778 $38,245 $42,161 $171,454 $1,308 $0 $0 $1,500 $174,262 $729,445 $5,876,988

2025 $510,459 $40,557 $44,069 $175,266 $1,341 $0 $0 $1,567 $178,174 $773,259 $6,182,993

2026 $529,349 $42,109 $45,600 $177,133 $1,374 $0 $0 $1,638 $180,145 $797,202 $6,483,450

2027 $543,760 $43,456 $46,740 $177,133 $1,408 $0 $0 $1,712 $180,253 $814,209 $6,775,704

2028 $570,398 $44,745 $47,908 $177,133 $1,444 $0 $0 $1,789 $180,365 $843,417 $7,064,026

2029 $594,686 $46,264 $49,106 $177,133 $1,480 $0 $0 $1,869 $180,481 $870,537 $7,347,448

2030 $611,863 $47,397 $50,334 $177,133 $1,517 $0 $0 $1,953 $180,603 $890,197 $7,623,469

2031 $640,558 $48,704 $51,592 $172,556 $1,555 $0 $0 $2,041 $176,152 $917,006 $7,894,264

2032 $668,561 $50,281 $52,882 $170,314 $1,594 $0 $0 $2,133 $174,041 $945,765 $8,160,251

2033 $688,517 $51,345 $54,204 $170,314 $1,633 $0 $0 $2,229 $174,176 $968,242 $8,419,593

2034 $720,420 $52,600 $55,559 $170,314 $1,674 $0 $0 $2,329 $174,318 $1,002,896 $8,675,426

2035 $753,874 $54,133 $56,948 $170,314 $1,716 $0 $0 $2,434 $174,464 $1,039,420 $8,927,949

Table B.5-5 Expansion Plan Economic Summary - With TEC COD May 1, 2012

Generation Additions

Unit Addition

Installed

Cost

($1,000)

Total

Production

Cost

($1,000)

$432,656

$441,433

$430,564

$371,903

$323,001

$339,287

$313,808

$320,073

$326,269

$342,032

$363,958

$382,124

$402,316

$406,254

$426,020

$446,189

$472,445

$511,950

$555,183

$595,085

$617,058

$633,956

$663,052

$690,056

$709,594

$740,855

$771,724

$794,065

$828,579

$864,955


Table B.5-5

Expansion Plan Economic Summary - With TEC COD May 1, 2012

[image: image2.emf]Case Description Economic Parameters Financial Parameters

Fuel Forecast: Base Case CPW Discount Rate: 5.0% Interest During Construction: 5.00%

Load Forecast Base Case Final Capital Escalation Rate: 2.5% Fixed Charge Rate CT: (20 year) 8.97%

Base Year for CPW $ 2006 Fixed Charge Rate CC: (25 year) 7.92%

Fixed Charge Rate Coal: (30 year) 7.25%

2006 Construction and  Month/Day/Year Levelized

Capital Cost Development Period Installed Cost

($1,000) (months) (mm/dd/yy) ($1,000)

LMS100

65,500 17 05/01/11 # 75,997 6,818

CFB

580,300 44 05/01/12 # 709,133 51,441

CFB

580,300 44 05/01/14 # 744,999 54,042

CFB

580,300 44 05/01/18 # 822,340 59,653

LMS100

65,500 17 05/01/24 # 104,768 9,400

Production Cost Capital Cost and Other Project Costs Cumulative

Fuel and Ongoing Total Total Present

Energy O&M Unit Capital Community Transmission Seasonal  Capex Capital System  Worth

Year Cost Variable Fixed Cost Contribution Charge Purchase Cost Cost Cost Cost

($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

2006 $368,232 $64,424 $0 $0 $0 $0 $0 $0 $0 $432,656 $432,656

2007 $384,678 $56,755 $0 $0 $0 $0 $0 $0 $0 $441,433 $853,069

2008 $400,134 $30,430 $0 $0 $0 $0 $0 $0 $0 $430,564 $1,243,603

2009 $341,429 $30,474 $0 $0 $0 $0 $0 $0 $0 $371,903 $1,564,866

2010 $292,771 $30,231 $0 $0 $0 $0 $0 $0 $0 $323,001 $1,830,600

2011 $305,290 $33,352 $645 $4,577 $0 $0 $0 $0 $4,577 $343,864 $2,100,027

2012 $288,673 $31,863 $8,427 $41,253 $0 $0 $0 $0 $41,253 $370,216 $2,376,287

2013 $301,899 $29,601 $12,374 $58,259 $0 $0 $0 $0 $58,259 $402,133 $2,662,076

2014 $299,054 $29,024 $20,503 $94,534 $0 $0 $0 $0 $94,534 $443,115 $2,961,993

2015 $309,757 $29,969 $24,941 $112,301 $0 $0 $0 $0 $112,301 $476,968 $3,269,451

2016 $332,320 $31,710 $25,564 $112,301 $0 $0 $0 $0 $112,301 $501,895 $3,577,571

2017 $351,489 $33,457 $26,203 $112,301 $0 $0 $0 $0 $112,301 $523,451 $3,883,621

2018 $339,065 $34,369 $35,489 $152,342 $0 $0 $0 $0 $152,342 $561,265 $4,196,155

2019 $354,747 $35,978 $40,709 $171,954 $0 $0 $0 $0 $171,954 $603,388 $4,516,144

2020 $379,688 $37,781 $41,727 $171,954 $0 $0 $0 $0 $171,954 $631,149 $4,834,917

2021 $398,981 $39,611 $42,770 $171,954 $0 $0 $0 $0 $171,954 $653,316 $5,149,173

2022 $423,573 $41,772 $43,839 $171,954 $0 $0 $0 $0 $171,954 $681,138 $5,461,210

2023 $464,435 $43,857 $44,935 $171,954 $0 $0 $0 $0 $171,954 $725,181 $5,777,604

2024 $500,834 $46,219 $46,948 $178,246 $0 $0 $0 $0 $178,246 $772,247 $6,098,489

2025 $537,248 $48,922 $48,568 $181,354 $0 $0 $0 $0 $181,354 $816,092 $6,421,444

2026 $559,892 $50,488 $49,782 $181,354 $0 $0 $0 $0 $181,354 $841,516 $6,738,603

2027 $578,256 $52,008 $51,027 $181,354 $0 $0 $0 $0 $181,354 $862,645 $7,048,243

2028 $603,915 $53,911 $52,302 $181,354 $0 $0 $0 $0 $181,354 $891,481 $7,352,995

2029 $631,759 $55,236 $53,610 $181,354 $0 $0 $0 $0 $181,354 $921,959 $7,653,159

2030 $649,846 $56,624 $54,950 $181,354 $0 $0 $0 $0 $181,354 $942,773 $7,945,483

2031 $680,174 $58,516 $56,324 $176,777 $0 $0 $0 $0 $176,777 $971,791 $8,232,455

2032 $712,770 $59,945 $57,732 $174,535 $0 $0 $0 $0 $174,535 $1,004,982 $8,515,097

2033 $733,973 $61,285 $59,175 $174,535 $0 $0 $0 $0 $174,535 $1,028,968 $8,790,704

2034 $767,959 $63,126 $60,655 $174,535 $0 $0 $0 $0 $174,535 $1,066,275 $9,062,704

2035 $805,068 $64,556 $62,171 $174,535 $0 $0 $0 $0 $174,535 $1,106,330 $9,331,483

Table B.5-6 Expansion Plan Economic Summary - Without TEC

Generation Additions

Unit Addition

Total

Production

Installed

Cost

($1,000)

Cost

($1,000)

$432,656

$441,433

$430,564

$371,903

$323,001

$339,287

$328,963

$343,874

$348,581

$364,667

$389,594

$411,149

$408,923

$431,434

$459,195

$481,362

$509,184

$553,227

$594,002

$634,738

$660,162

$681,292

$710,128

$740,606

$761,420

$795,014

$830,447

$854,433

$891,740

$931,795
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