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A detailed economic analysis was performed to evaluate the cost-effectiveness of JEA’s participation in TEC and to determine the least-cost capacity expansion plan to meet JEA’s forecast capacity requirements during the planning horizon, as presented in Section C.5.0.  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 JEA’s share of capacity and energy from TEC, versus the economics of the least-cost expansion plan for JEA’s system utilizing conventional and emerging supply-side alternatives that does not include participation in TEC.  The capacity associated with JEA’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 JEA’s forecast capacity requirements for a portion of the expansion planning horizon.  To meet the forecast capacity requirements, multiple unit additions were selected from JEA’s supply-side alternatives considered for individual participation that passed the supply-side screening described in Section A.6.6.  Analyses of JEA’s joint participation in supply-side alternatives other than TEC are presented as sensitivity cases in Section C.6.0.
C.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 approved by the Florida Public Service Commission (FPSC), including FMPA’s Treasure Coast Energy Center (TCEC) Unit 1 Need for Power Application approved in July 2005 and the Orlando Utilities Commission (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 the fixed O&M costs for existing units are generally considered sunk costs that will not vary from one expansion plan to another.  Similarly, the annual capacity charges for the Southern Company UPS and the Renewable Energy Purchases 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.

C.5.2  Least-Cost Capacity Expansion Analysis


The economic analysis consisted of comparing the economics of the optimal capacity expansion plan, including JEA’s participation in TEC, with 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 JEA’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.  

C.5.2.1
Peak Demand and Energy Growth

As presented in Sections C.3.0 and C.4.0, a forecast of peak demand and NEL was provided for JEA’s system through 2025.  For evaluation purposes (as discussed in Section A.8.0), loads have been held constant beyond 2025.  
C.5.2.2
Supply-Side Candidate Unit Additions
As described in Section C.4.0, JEA’s forecast capacity requirements are dictated by projected capacity shortfalls in the winter season of each year of the planning period.  On a weather-normalized basis, JEA’s winter peak typically occurs in January of a given calendar year; however, JEA’s actual winter peak could occur as early as December of the previous calendar year.  To ensure that new capacity additions are available to meet forecast winter reserve margin requirements, all unit additions considered for JEA’s individual ownership (as presented in Section A.6.0) are assumed to be installed by December 1.
Section A.6.0 presented capital and O&M costs for both greenfield and brownfield units considered for JEA’s individual ownership.  Since JEA’s existing Northside and Kennedy sites do not currently have sufficient infrastructure or site space to accommodate the number of unit additions required to meet JEA’s forecast capacity requirements, the number of brownfield generating unit additions to JEA’s system was limited.  It was assumed that JEA’s existing Northside and Kennedy sites could accommodate a total of up to two LMS100 CTs, two 7FA CTs, one 1x1 7FA combined cycle unit, one 1x1 integrated gasification combined cycle (IGCC) unit, and two CFB units.  Although the Northside and Kennedy sites cannot accommodate all of these generating units, the lower cost brownfield units were used to ensure a conservative economic analysis.  
In the base case economic analysis, POWROPT was allowed to select up to the assumed maximum number of units for each brownfield alternative when developing capacity expansion plans for the cases with and without JEA’s participation in TEC.  If the maximum number of brownfield units for one type of generating alternative was selected as capacity additions, then subsequent units of that type were limited to greenfield units only.  The different capital and O&M costs for greenfield and brownfield units selected in the optimum capacity expansion plans were carried forward to the POWRPRO analysis.
C.5.2.3
Fuel Prices and Natural Gas Transportation

As described in Section A.4.0 of this Application, projections of delivered fuel prices were developed by TEC Fuels.  The base case fuel price projections presented in Section A.4.0 have been used for the evaluations presented in this section.  

For all capacity expansion plan evaluations, it was necessary to account for the natural gas transportation capacity associated with the new combined cycle unit alterna​tives.  JEA currently has contracts in place with FGT and El Paso Municipal for firm natural gas transportation to fuel its existing natural gas fired units.  For the 1x1 7FA combined cycle option included in Section A.6.0, it was assumed that JEA 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 7FA combined cycle alternative.  It has been assumed that JEA 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 presented in Section A.4.0.  Any natural gas required for JEA’s system in excess of the firm natural gas transportation for the existing and new units is priced at the interruptible service rate.

C.5.2.4
Emissions Cost Considerations

To reflect the economic effects of CAIR and CAMR (as described in Sec​tion 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 Hg) basis.  These costs were used to calculate a fuel cost adder for both the 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 JEA’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 JEA’s existing units may be modified through fuel switching or retrofits for emissions control to help meet the NOx, SO2, and Hg reductions mandated by CAIR and CAMR.  Although JEA’s system-wide emissions control strategy is still not definite, several units were modeled with reduced emissions rates to reflect likely emissions control additions or retrofits.  Emissions control strategies for Scherer 4 and St. Johns River Power Park (SJRPP) 1 and 2 were assumed to be consistent with the emissions control strategies presented in JEA’s 2006 Integrated Resource Plan (IRP).  Capital and fixed O&M costs for emissions controls were not considered in the analysis, since they represent the sunk costs that are the same in all plans; however, variable O&M adders of $1.11 per MWh and $0.17 per MWh were added to Scherer 4 and the SJRPP units, respectively.  The variable O&M adders are consistent with the adders presented in JEA’s 2006 IRP, and reflect additional costs for additives, chemicals, and catalyst replacement.  Both the unit output and performance for the SJRPP units and Scherer 4 were adjusted to include the auxiliary power requirements of the emissions control additions.  Table C.5-1 summarizes the emissions control strategies considered in this analysis.

Table C.5-2 presents the emissions cost adders for JEA’s existing units, which include the reductions presented in Table C.5-1.  Table C.5-3 presents the emissions cost adders for JEA’s candidate units presented in Section A.6.0.
C.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.

C.5.2.6
Analysis of JEA’s Participation in TEC


The evaluation of JEA’s participation in TEC was performed by modeling the capacity expansion plan presented in JEA’s 2006 TYSP (until commercial operation of TEC) as a committed expansion plan.  The TYSP includes the addition of a 191 MW CT in 2009, a second 191 MW CT in 2010, a third 191 MW CT in 2011, a winter seasonal purchase of 70 MW in 2012, and participation in TEC beginning May 1, 2012.  The winter seasonal purchase was modeled with an energy cost of $164.09 per MWh and a capacity cost of $7.50 per kW-month in 2012 dollars.  

	Table C.5-1
Emissions Control Strategies


	Unit
	SJRPP 1
	SJRPP 2
	Scherer 4

	Addition/Modification(1)
	SCR 
Retrofit Wet FGDs
	SCR
Retrofit Wet FGDs
	SCR
Wet Scrubber

	Expected Year of Implementation
	2009
	2009
	2014

	Post Retrofit NOx Emission Rate (lb/MBtu)
	0.06
	0.06
	0.06

	Post Retrofit SO2 Emission Rate (lb/MBtu)
	0.10
	0.10
	0.04

	Post Retrofit Hg Emission Rate (lb/TBtu)(2)
	2.10
	2.10
	4.00

	Variable O&M Increase ($/MWh)
	0.17
	0.17
	1.11

	Reduction in Full-Load Output (MW)
	2.64
	2.64
	4.02

	Increase in Full-Load Heat Rate (Btu/kWh)
	41.6
	41.6
	45.4

	(1)Only reflects additions and modifications that will improve SO2 and NOx emission rates.  Other additions or modifications may be made to specifically reduce Hg or particulate matter (PM) emissions, but have not been included in the evaluations.
(2)Hg emission rates presented reflect expected co-benefits of emission control strategies to reduce NOx and SO2 emission rates for CAIR compliance. 


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


	Calendar Year
	Kennedy

CT 7
	Northside

ST 1
	Northside

ST 2
	Northside

ST 3
	Northside

CTs
	Brandy Branch

CT 1
	Brandy Branch

CC
	SJRPP

ST 1
	SJRPP

ST 2
	Scherer

ST 4

	2009
	$0.07
	$0.11
	$0.11
	$0.60
	$0.37
	$0.06
	$0.02
	$0.09
	$0.09
	$0.08

	2010
	$0.10
	$0.16
	$0.16
	$0.70
	$0.51
	$0.08
	$0.03
	$0.15
	$0.15
	$0.17

	2011
	$0.10
	$0.17
	$0.17
	$0.72
	$0.54
	$0.08
	$0.03
	$0.16
	$0.16
	$0.18

	2012
	$0.10
	$0.17
	$0.17
	$0.78
	$0.56
	$0.09
	$0.03
	$0.16
	$0.16
	$0.17

	2013
	$0.11
	$0.18
	$0.18
	$0.80
	$0.57
	$0.09
	$0.03
	$0.17
	$0.17
	$0.19

	2014
	$0.12
	$0.19
	$0.19
	$0.92
	$0.62
	$0.09
	$0.04
	$0.17
	$0.17
	$0.17

	2015
	$0.19
	$0.30
	$0.31
	$1.41
	$0.99
	$0.15
	$0.05
	$0.27
	$0.27
	$0.29

	2016
	$0.20
	$0.32
	$0.32
	$1.56
	$1.07
	$0.16
	$0.06
	$0.28
	$0.28
	$0.28

	2017
	$0.17
	$0.29
	$0.30
	$1.49
	$0.92
	$0.14
	$0.06
	$0.26
	$0.26
	$0.25

	2018
	$0.18
	$0.33
	$0.33
	$1.55
	$0.95
	$0.15
	$0.06
	$0.29
	$0.29
	$0.31

	2019
	$0.23
	$0.39
	$0.39
	$1.84
	$1.25
	$0.19
	$0.07
	$0.35
	$0.35
	$0.36

	2020
	$0.28
	$0.45
	$0.46
	$2.14
	$1.50
	$0.23
	$0.08
	$0.40
	$0.40
	$0.41

	2021
	$0.27
	$0.45
	$0.45
	$2.14
	$1.43
	$0.22
	$0.08
	$0.40
	$0.40
	$0.41

	2022
	$0.26
	$0.45
	$0.45
	$2.14
	$1.37
	$0.21
	$0.08
	$0.40
	$0.40
	$0.41

	2023
	$0.33
	$0.58
	$0.58
	$2.58
	$1.76
	$0.27
	$0.10
	$0.53
	$0.53
	$0.58

	2024
	$0.49
	$0.78
	$0.79
	$3.54
	$2.64
	$0.40
	$0.14
	$0.71
	$0.71
	$0.76

	2025
	$0.54
	$0.89
	$0.89
	$3.78
	$2.86
	$0.44
	$0.15
	$0.82
	$0.82
	$0.94

	2026
	$0.58
	$0.95
	$0.96
	$4.02
	$3.09
	$0.47
	$0.16
	$0.89
	$0.89
	$1.02

	2027
	$0.62
	$1.03
	$1.03
	$4.31
	$3.34
	$0.51
	$0.17
	$0.96
	$0.96
	$1.10

	2028
	$0.67
	$1.10
	$1.11
	$4.61
	$3.59
	$0.55
	$0.18
	$1.03
	$1.03
	$1.19

	2029
	$0.72
	$1.18
	$1.19
	$4.93
	$3.85
	$0.59
	$0.20
	$1.11
	$1.11
	$1.29

	2030
	$0.77
	$1.27
	$1.27
	$5.25
	$4.13
	$0.63
	$0.21
	$1.19
	$1.19
	$1.38

	2031
	$0.83
	$1.36
	$1.36
	$5.60
	$4.42
	$0.67
	$0.22
	$1.28
	$1.28
	$1.49

	2032
	$0.89
	$1.45
	$1.46
	$5.98
	$4.73
	$0.72
	$0.24
	$1.37
	$1.37
	$1.60

	2033
	$0.95
	$1.56
	$1.56
	$6.38
	$5.07
	$0.77
	$0.25
	$1.47
	$1.47
	$1.72

	2034
	$1.02
	$1.67
	$1.67
	$6.81
	$5.43
	$0.82
	$0.27
	$1.57
	$1.57
	$1.85

	2035
	$1.09
	$1.79
	$1.79
	$7.26
	$5.82
	$0.88
	$0.29
	$1.69
	$1.69
	$1.99


	Table C.5-3

Combined SO2, NOx, and Hg Emissions Cost Adders for JEA’s Candidate Units

(Nominal $/MBtu)



	Calendar Year
	LMS100 CT
	7FA CT
	1x1 7FA CC
	TEC
	CFB
(80 percent petcoke 
20 percent coal)
	CFB
(100 percent coal)
	IGCC
(100 percent petcoke)

	2009
	$0.01
	$0.01
	$0.01
	$0.10
	$0.11
	$0.13
	$0.07

	2010
	$0.01
	$0.01
	$0.01
	$0.15
	$0.16
	$0.19
	$0.10

	2011
	$0.01
	$0.01
	$0.01
	$0.16
	$0.17
	$0.20
	$0.11

	2012
	$0.01
	$0.01
	$0.01
	$0.16
	$0.17
	$0.20
	$0.11

	2013
	$0.01
	$0.01
	$0.01
	$0.17
	$0.18
	$0.21
	$0.11

	2014
	$0.01
	$0.01
	$0.01
	$0.18
	$0.19
	$0.22
	$0.12

	2015
	$0.02
	$0.02
	$0.02
	$0.28
	$0.30
	$0.36
	$0.20

	2016
	$0.02
	$0.02
	$0.02
	$0.30
	$0.32
	$0.38
	$0.21

	2017
	$0.02
	$0.02
	$0.02
	$0.27
	$0.29
	$0.34
	$0.18

	2018
	$0.02
	$0.02
	$0.02
	$0.30
	$0.32
	$0.37
	$0.19

	2019
	$0.03
	$0.03
	$0.03
	$0.36
	$0.39
	$0.46
	$0.25

	2020
	$0.03
	$0.03
	$0.03
	$0.42
	$0.45
	$0.53
	$0.30

	2021
	$0.03
	$0.03
	$0.03
	$0.42
	$0.45
	$0.52
	$0.28

	2022
	$0.03
	$0.03
	$0.03
	$0.41
	$0.44
	$0.51
	$0.27

	2023
	$0.04
	$0.04
	$0.04
	$0.54
	$0.57
	$0.67
	$0.35

	2024
	$0.06
	$0.06
	$0.06
	$0.74
	$0.78
	$0.93
	$0.52

	2025
	$0.07
	$0.07
	$0.07
	$0.84
	$0.89
	$1.05
	$0.57

	2026
	$0.07
	$0.07
	$0.07
	$0.91
	$0.95
	$1.13
	$0.61

	2027
	$0.08
	$0.08
	$0.08
	$0.98
	$1.03
	$1.22
	$0.66

	2028
	$0.08
	$0.08
	$0.08
	$1.05
	$1.11
	$1.31
	$0.71

	2029
	$0.09
	$0.09
	$0.09
	$1.13
	$1.19
	$1.41
	$0.76

	2030
	$0.09
	$0.09
	$0.09
	$1.21
	$1.27
	$1.51
	$0.82

	2031
	$0.10
	$0.10
	$0.10
	$1.29
	$1.36
	$1.62
	$0.88

	2032
	$0.11
	$0.11
	$0.11
	$1.39
	$1.46
	$1.73
	$0.94

	2033
	$0.12
	$0.12
	$0.12
	$1.49
	$1.56
	$1.86
	$1.01

	2034
	$0.12
	$0.12
	$0.12
	$1.59
	$1.67
	$1.99
	$1.08

	2035
	$0.13
	$0.13
	$0.13
	$1.71
	$1.79
	$2.13
	$1.15


POWROPT was used to determine the set of optimum capacity additions after the construction of TEC from the conventional technologies considered for individual ownership by JEA as presented in Section A.6.0.  Additional capacity for JEA’s system is projected to be required during the winter of 2013/14.  All of the conventional generating alternatives, except the IGCC unit (which was characterized as an emerging technology in Section A.6.0), were assumed to be available to meet capacity requirements in 2013.  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 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.
C.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 JEA would be responsible for a percentage of the capital costs equal to JEA’s ownership share of 31.5 percent.  JEA’s total share of TEC’s installed cost is approximately $552.0 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 C.5-4 presents a summary of JEA’s share of the capital costs for TEC.

	Table C.5-4
TEC Capital Cost – JEA’s Share

(All Costs in 2012 Dollars)



	Description
	Entire Unit

($1,000s)
	JEA’s Share(1)
($1,000s)

	EPC Cost
	$1,420,892
	$447,581

	AFUDC
	$135,413
	$42,655

	Owner’s Cost
	$116,994
	$36,853

	Initial Coal Inventory
	$39,010
	$12,288

	Community Contribution
	$20,000
	$6,300

	Land Cost
	$20,100
	$6,332

	
	
	

	Total
	$1,752,409
	$552,009

	(1)Reflects JEA’s 31.5 percent ownership share of TEC.


C.5.2.6.2  Transmission Considerations.  As described in Section A.3.0, JEA will be utilizing the transmission systems of Florida Power & Light (FPL) and Progress Energy Florida (PEF) for delivery from the Perry Substation to JEA’s transmission system.  JEA will be required to pay transmission tariffs to both FPL and PEF.  The transmission tariffs assumed for JEA’s use of the FPL and PEF transmission systems are $1,390.80 per MW-month and $1,193.00 per MW-month, respectively.  It was assumed that JEA would purchase firm transmission for 241.1 MW, which will ensure that enough firm transmission is available for JEA to receive its full entitlement of capacity and energy from TEC in both the winter and summer seasons.  The annual transmission tariffs that JEA will pay to FPL and PEF are $3,939,754 and $3,451,931, respectively.  JEA’s total annual cost for firm transmission is $7,391,685, which is included as an additional cost to JEA starting on May 1, 2012.

The line losses for the FPL and PEF transmission systems are 2.19 percent and 2.10 percent, respectively.  These losses were considered when modeling JEA’s participation in TEC, and the resulting net output and net plant heat rates for JEA are summarized in Table C.5-5. 

	Table C.5-5
JEA’s Share of TEC (Average Ambient Conditions)
Output and Performance Considering Transmission Losses


	Without Transmission Losses
	Including Transmission Losses(1)

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

	241.1
	9,238
	230.9
	9,647

	235.5
	9,238
	225.5
	9,647

	186.7
	9,428
	178.7
	9,846

	123.7
	9,933
	118.5
	10,373

	85.8
	10,535
	82.2
	11,002

	(1)Assumes losses of 4.24 percent.


C.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 JEA would be responsible for a share of the O&M costs for TEC equal to JEA’s ownership share of 31.5 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.  JEA’s share of the fixed O&M cost for TEC is $5.58 million or about $24.16 per kW-year (net after considering transmission losses) in 2005 dollars.  Section A.3.0 presented the nonfuel variable O&M cost for TEC before transmission losses as $1.36 per MWh.  With transmission losses considered, JEA’s net nonfuel variable O&M cost is $1.42 per MWh in 2005 dollars.
C.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.    
C.5.2.6.5  Community Contribution.  For 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 JEA would be responsible for a percentage of the annual community contribution proportionate to its ownership share of TEC.  JEA’s share of the annual community contribution is approximately $787,500 in 2012 dollars.  The community contribution is included as an additional annual cost to JEA, escalated at the general inflation rate of 2.5 percent per year after May 1, 2012.
C.5.2.7
Analysis of Alternative Expansion Plans to Participation in TEC

In the analysis of the capacity expansion plan without participation in TEC, the capacity expansion plan presented in JEA’s 2006 TYSP was considered a committed expansion plan until the winter of 2011/12.  The 2006 TYSP indicates a winter seasonal purchase, followed by participation in TEC.  For this analysis, it was assumed that JEA would neither purchase seasonal capacity nor participate in TEC.  Instead, POWROPT was utilized to determine the least-cost capacity expansion plan for JEA’s system with a need for capacity in the winter of 2011/12.  To determine this plan, POWROPT selected generating unit alternatives from among JEA’s individual ownership supply-side alternatives identified in Section A.6.0 to meet the forecast capacity requirements identified in Section C.4.0.  All conventional supply-side alternatives were assumed to be available to meet JEA’s need for capacity in 2011, except for the IGCC alternative which, as described in Subsection C.5.2.6, was assumed to be available in 2018. 
C.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 JEA’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 CPWCs associated with each expansion plan.  

C.5.3.1
Analysis of the Capacity Expansion Plan with TEC

The least-cost capacity expansion plan, assuming that JEA participates in TEC in May 2012, includes construction of a brownfield CFB in 2013, a second brownfield CFB in 2015, a brownfield LMS100 CT in 2020, a brownfield and a greenfield LMS100 CT in 2021, a second greenfield LMS100 CT in 2022, and a brownfield IGCC unit in 2023.
C.5.3.2  Analysis of Alternative Capacity Expansion Plan


The least-cost capacity expansion plan without JEA’s participation in TEC includes construction of a brownfield LMS100 CT in 2011, a brownfield CFB in 2012, a second brownfield CFB in 2014, a second brownfield LMS100 CT in 2019, a brownfield 1x1 combined cycle in 2020, a brownfield IGCC unit in 2022, a greenfield LMS100 CT in 2023, and a second greenfield LMS100 CT in 2024.
C.5.3.3
Comparison of Cumulative Present Worth Costs


As shown in Table C.5-6, the CPWC of the least-cost capacity expansion plan that includes JEA’s participation in TEC is $14,139.0 million.  Table C.5-7 indicates that the CPWC of the least-cost capacity expansion plan without TEC is $14,178.1 million.  A comparison of the CPWCs of the two plans demonstrates that the expansion plan that includes participation in TEC is the least-cost plan by $39.1 million over the planning period.
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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: 25% 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%
Generation Additions
2006 Constructionand | Month/DayYear | Installed Levelized
Capital Cost | Development Period Installed Cost Cost
Unit Addition (51.,000) (months) (mmvddiyy) ($1.000) (51.000)
rec NA NA 050112 552,009 40,043
(CFB UNIT BF 544,700 1 1210113 690,106 50,060
(CFB UNIT BF 544,700 1 1201115 725,043 52,595
(GE LMS100 CT BF 65,100 17 12/01/20 95,706 8,587
(GE LMS100 CT BF 65,100 17 12101721 98,099 8,801
GE LMS100 CT GF 68,500 17 12101721 103,223 9,261
GE LMS100 CT GF 68,500 17 12/01/22 105,803 9,493
Gec BF 721,900 38 12101123 1,167,256 84,673
Production Cost Capital Cost and Other Project Costs. Cumulative
Fueland Total Ongoing Total Total Present
Energy oM Production Unit Capital Community Transmission | Seasonal Capex Capital System Worth
Year Cost Variable Fixed Cost Cost Contribtion Charge Purchase Adder Cost Cost Cost
(51,000) (51.,000) (51,000) (51.000) (51,000) (51.,000) (51.000) (51.,000) (51,000) (81,000) (51,000) (51,000)
2006 $488,458 $28,156 50 $516,614 50 50 50 50 50 50 3516614 $516,614
2007 $454,155 $28,662 50 $482,816 50 50 50 50 50 50 $482,816 $976,439
2008 $443,087 $30,091 50 $473,178 50 50 50 50 50 50 $473,178 $1,405,626
2009 $438,205 $35,601 50 $473,806 50 50 50 50 50 50 $473,806 $1,814917
2010 $484,925 $48,508 50 $533,524 50 50 50 50 50 50 $533,524 $2,253,848
2011 $534,412 $62015 50 $506,427 50 50 50 50 50 50 $506,427 $2,721,165
2012 $534,104. $57,858 $4.451 $506,413 $26,805 $788 $4,928 $2,100 $477 $35,097 $631,511 $3,192,408
2013 $542,117 $58,439 $7,609 $608,165 $44,204 5807 $7,392 50 $748 $53,242 $661,407 $3,662,457
2014 $518,304 $62,774 $16,762 $507,841 590,103 5827 $7,392 50 5782 599,104 $606,945 $4,134,177
2015 $574,301 $67,247 $18,034 $659,583 594,570 5848 $7,392 50 5817 $103,627 $763,200 $4,626,149
2016 $540,883 $67,840 $27,902 $636,626 $142,698 5869 $7,392 50 5854 $151,813 $788,438 $5,110,182
2017 $522,631 $63,602 $28,600 $614,832 $142,698 5801 $7,392 50 3802 $151,873 $766,705 $5,558,458
2018 $568,600 $60,235 $20315 $667,150 $142,698 5913 $7,392 50 5933 $151,935 $819,085 $6,014,555
2019 $609,429 571818 $30,048 $711,294 $142,698 5936 $7,392 50 5974 $152,000 $863,294 $6,472,378
2020 $668,808 $78510 $30901 $778,219 $143.427 5959 $7,392 50 $1,018 $152,79% $931,016 $6,942,605
2021 $708,681 $81,336 $33,042 $823,060 $152,819 5983 $7,392 50 $1,064 $162,258 $985,318 $7,416,550
2022 $724,340 $82,044 $36,693 $843,077 $170,153 $1,008 $7,392 50 51,112 $179,665 $1,022,742 $7,885,080
2023 $790,871 $86,456 540,693 $918,020 $186,031 $1,033 $7,392 50 51,162 $195,618 $1,113,638 $8,370,966
2024 $826,820 597,534 $58,445 $982,808 $263,512 $1,059 $7,392 50 $1.214 $273,178 $1,255,985 $8,892,854
2025 $806,042 $102,055 $50,906 $1,058,903 $263,512 $1,086 $7,392 50 $1,269 $273,250 $1,332,162 59,420,035
2026 $918,226 $103,768 561,404 $1,083,98 $263,512 $1,113 $7,392 50 $1,326 $273,343 $1,356,741 59,931,377
2027 $948,901 $107,189 $62,939 $1,119,028 $263,512 $1,141 $7,392 50 $1,386 $273,430 $1,302,459 $10,431,189
2028 $983,960 $109,369 $64512 $1,157,841 $263,512 $1,169 $7,392 50 $1,448 $273,521 $1,431,263 $10920,500
2029 $1,037,064 $112,016 $66,125 $1,215,205 $263,512 $1,198 $7,392 50 $1513 5273616 91,488,821 $11,405.218
2030 $1,089,306 $115,507 $67,778 $1,272,591 $263,512 $1,228 $7,392 50 51,581 $273,714 $1,546,305 $11,884,677
2031 $1,109,608 $115,305 $60,473 $1,204,286 $263,512 $1,259 $7,392 50 $1,653 5273816 $1,568,201 $12347.771
2032 $1,161,791 $119,167 $71,209 $1,352,167 $263,512 $1,200 $7,392 50 $1.727 $273,921 $1,626,080 $12,805,094
2033 $1,219,040 $122,231 $72,990 $1,414,260 $263,512 $1,323 $7,392 50 $1,805 $274,031 $1,688,292 $13,257,300
2034 $1,260,296 $124,494 $74814 $1,450,604 $263,512 $1,356 $7,392 50 $1,886 $274,146 $1,733,750 $13,699,568
2035 $1,328,869 $128.944 $76.685 $1.534.498 $263,512 $1,300 $7.302 50 $1.971 $274,064 $1,808.762 $14,139,001
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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: 25% Fixed Charge Rate CT: (20 year) 8.972%
Base Year for CPW § 2006 Fixed Charge Rate CC: (25 year) 7.92%
Fixed Charge Rate Coal: (30 year) 7.25%
Generation Additions
2006 Constructionand | Month/Day/Year | Installed Levelized
Capital Cost | Development Period | Installed Cost Cost
Unit Addition (51.,000) (months) (mmvddiyy) ($1.000) (51.000)
(GE LMs100 CT BF 65,100 17 1201111 76,635 6876
(CFB UNIT BF 544,700 41 1210112 673274 48,839
(CFB UNIT BF 544,700 1 1210114 707,359 51,312
(GE LMS100 CT BF 65,100 17 120119 93,372 8377
x1 7FA CC BF 204,000 30 12/01/20 303,850 24,050
IGee UNIT BF 712,900 38 12/01/22 1,124,589 81,578
GE LMS100 CT GF 68,500 17 12101123 108,448 9,730
GE LMS100 CT GF 68,500 17 12101124 111,159 9973
Production Cost Capital Cost and Other Project Costs. Cumulative
Fueland Total Other Other Total Total Present
Energy 08M Production Unit Capital Community Transmission Capital Capital Capital System Worth
Year Cost Variable Fixed Cost Cost Contribtion Charge Cost Cost Cost Cost Cost
(51,000) (51.,000) (51,000) (51.000) (51,000) (51.,000) (51.000) (51.,000) (51,000) (81,000) (51,000) (51,000)
2006 $488,458 $28,156 50 $516,614 50 50 50 50 50 50 $516,614 $516,614
2007 $454,155 $28,662 50 $482,816 50 50 50 50 50 50 $482,816 $976,439
2008 $443,087 $30,091 50 $473,178 50 50 50 50 50 50 $473,178 $1,405,626
2009 $438,205 $35,601 50 $473,806 50 50 50 50 50 50 $473,806 $1,814917
2010 $484,925 $48,508 50 $533,524 50 50 50 50 50 50 $533,524 $2,253,848
2011 $533,799 361578 $82 $505,458 $584 50 50 50 50 $584 $506,042 $2,720,863
2012 $575,868 365,675 $1,777 $643,321 $11024 50 50 50 50 $11,024 $654,345 $3,209,145
2013 $514,377 361,464 $10,566 $586,407 $55,715 50 50 50 50 $55,715 $642,122 $3,665,489
2014 $563,433 571,101 $11,663 $646,197 360,073 50 50 50 50 $60,073 $706,270 $4,143,520
2015 $551,272 $72012 521,142 $644,425 $107,027 50 50 50 50 $107,027 $751452 $4,627,913
2016 $584,044 574,841 521670 $680,556 $107,027 50 50 50 50 $107,027 $787,583 $5111,420
2017 $548,068 367,504 $22212 $637,874 $107,027 50 50 50 50 $107,027 $744,901 $5,546,949
2018 $604,155 $73,800 $22,767 $700,722 $107,027 50 50 50 50 $107,027 $807,749 $5,996,733
2019 $647,276 $77538 $23,436 $748,249 $107,738 50 50 50 50 $107,738 $855,988 $6,450,682
2020 $704,320 $82,148 $26,230 $812,698 $117,447 50 50 50 50 $117,447 $930,145 $6,920,468
2021 $722,639 $80,849 $38,875 $842,363 $139,454 50 50 50 50 $139,454 $981,817 $7,392,739
2022 $769,561 $88,070 541,084 $808,695 $146,382 50 50 50 50 $146,382 $1,045,077 $7.871,501
2023 $751,723 596,994 $58,300 $907,016 $221,858 50 50 50 50 $221,858 $1,128,874 $8,364,025
2024 $862,583 $102,531 $61,251 $1,026,365 $231,609 50 50 50 50 $231,609 $1,257973 98,886,739
2025 $922,486 $106,348 364,167 $1,093,002 $240,735 50 50 50 50 $240,735 $1,333,736 59,414,544
2026 $946,249 $108,351 $65,509 $1,120,109 $240,735 50 50 50 50 $240,735 $1,360,844 59,927,431
2027 5978619 $111,479 566,885 $1,156,983 $240,735 50 50 50 50 $240,735 $1,397,718 $10429,132
2028 $1,022,39 $114,332 $68,295 $1,205,023 $240,735 50 50 50 50 $240,735 $1,445,758 $10923,364
2029 $1,063,303 $116,419 560,741 $1,249,463 $240,735 50 50 50 50 $240,735 $1,490,198 $11,408,530
2030 $1,135,299 $120,928 $71,223 $1,327,450 $240,735 50 50 50 50 $240,735 $1,568,185 $11.894,774
2031 $1,162,448 $122,072 $72,741 $1,357,261 $240,151 50 50 50 50 $240,151 $1,507,412 $12,366,494
2032 $1,209,512 $125,185 $74,298 $1,408,995 $233,850 50 50 50 50 $233,850 $1,642,854 $12,828,531
2033 $1,261,713 $128,182 $75,894 $1,465,788 $233,850 50 50 50 50 $233,850 $1,609,647 $13,283,779
2034 $1,317,080 $131,240 $77,529 $1,525,850 $233,850 50 50 50 50 $233,850 $1,759,709 $13,732,669
2035 $1,384.780 $135.738 $79,205 $1.509.724 $233.850 50 50 50 50 $233,850 $1,833.583 $14,178.132





142601 - September 14, 2006
C.5-1
Black & Veatch

