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D.6.0  RCID’s Sensitivity Analyses
Several sensitivity analyses were performed to supplement RCID’s base case economic analysis and to demonstrate the robustness of the capacity expansion plans, including RCID’s participation in TEC.  These analyses measured the impact of varying the key assumptions used in the base case economic analysis, as well as the effects of considerations not included in the base case.
As described in Section D.5.0, the base case economic analysis compared the CPWC of the optimal capacity expansion plan, including RCID’s participation in TEC, to the optimal capacity expansion plan without participation in TEC.  For the base case analysis that included participation in TEC, the proposed TEC was treated as a committed unit starting May 1, 2012, while in the base case analysis without TEC, no candidate units were committed.  POWROPT, Black & Veatch’s optimal generation and capacity expansion model, was used to select the least-cost expansion plan to meet RCID’s capacity needs.  Once the optimal capacity expansion plan was developed for each case, POWRPRO (Black & Veatch’s production costing model) was used to determine each plan’s production costs, which were used to develop an overall CPWC for each plan.    
The general methodology used in the sensitivity analyses is similar to the methodology used in the base case analysis.  POWROPT was used to determine the optimal capacity expansion plan for all cases considered under the various assumptions described in this section.  POWRPRO was then utilized to calculate production costs of each plan, to compare each plan’s CPWC and to determine the least-cost expansion plan.  The remainder of this section presents the methodology and results of the sensitivity analyses.    

D.6.1  Input Parameter Sensitivities

The sensitivities described in this section reflect changes to the base case input assumptions including fuel prices, load forecast, capital costs, emissions allowance prices, and potential regulations related to carbon dioxide (CO2) emissions.  
It should be noted that the characteristics of RCID’s existing system, in combination with the supply-side alternatives from which additional capacity can be selected in this Application, result in no variation in capacity additions between the base case capacity expansion plans and the sensitivity scenarios presented in this section.  That is, all capacity expansion plans include the extension of the TECO agreement through 2017.  All capacity expansion plans that include participation in TEC in 2012 also include installation of a brownfield LM6000 1x1 combined cycle unit in 2011 and two additional brownfield LM6000 1x1 combined cycle units in 2018.  All capacity expansion plans that do not include participation in TEC consist of the installation of a brownfield LM6000 1x1 combined cycle unit in 2011, an additional brownfield LM6000 1x1 combined cycle unit in 2014, and two additional brownfield LM6000 1x1 combined cycle units in 2018 (the only exception is the high load growth scenario, which requires installation of a brownfield LM6000 1x1 combined cycle unit in 2012 instead of 2014).  However, considering the sensitivity scenarios presented herein nonetheless illustrates the relative economics between participating in TEC and considering alternative capacity expansion plans under a variety of sensitivity scenarios.

D.6.1.1  High Fuel Price Forecast
The high fuel price sensitivity analysis is based on Hill & Associates’ high fuel price forecasts and the corresponding emissions allowance price forecasts.  The high fuel price forecasts are presented in Section A.4.0, while the emissions allowance price forecasts corresponding to the high fuel price forecast are presented in Section A.5.0. 
As in the base case analysis described in Section D.5.0, the costs of emissions allowances were added to the fuel prices for both the existing and candidate units in the high fuel price sensitivity.  Table D.6-1 presents the emissions cost adders for RCID’s existing units, as well as for TEC and the LM6000 1x1 combined cycle unit under the high fuel price sensitivity.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,923.6 million and $2,222.1 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by $298.5 million over the evaluation period.  
D.6.1.2  Low Fuel Price Forecast

The low fuel price sensitivity analysis is based on Hill & Associates’ low fuel price forecasts and the corresponding emissions allowance price forecasts.  The low fuel price forecasts are presented in Section A.4.0, while the emissions allowance price forecasts corresponding to the low fuel price forecast are presented in Section A.5.0. 

As in the base case analysis described in Section D.5.0, the costs of emissions allowances were added to the fuel prices for both the existing and candidate units in the low fuel price sensitivity.  Table D.6-2 presents the emissions cost adders for RCID’s existing units, as well as for TEC and the LM6000 1x1 combined cycle unit under the low fuel price sensitivity.
	Table D.6-1
Combined SO2, NOx, and Hg Emissions Cost Adders – High Fuel Forecast 
(Nominal $/MBtu)

	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.01
	$0.00
	$0.00
	$0.08
	$0.01

	2010
	$0.01
	$0.00
	$0.00
	$0.16
	$0.01

	2011
	$0.01
	$0.00
	$0.00
	$0.16
	$0.01

	2012
	$0.01
	$0.00
	$0.00
	$0.17
	$0.01

	2013
	$0.01
	$0.00
	$0.00
	$0.18
	$0.01

	2014
	$0.02
	$0.00
	$0.00
	$0.20
	$0.02

	2015
	$0.03
	$0.00
	$0.00
	$0.33
	$0.03

	2016
	$0.02
	$0.00
	$0.00
	$0.31
	$0.02

	2017
	$0.03
	$0.00
	$0.00
	$0.32
	$0.03

	2018
	$0.03
	$0.00
	$0.00
	$0.40
	$0.03

	2019
	$0.03
	$0.00
	$0.00
	$0.42
	$0.03

	2020
	$0.04
	$0.00
	$0.00
	$0.52
	$0.04

	2021
	$0.05
	$0.00
	$0.00
	$0.59
	$0.05

	2022
	$0.06
	$0.00
	$0.00
	$0.66
	$0.06

	2023
	$0.05
	$0.00
	$0.00
	$0.65
	$0.05

	2024
	$0.07
	$0.00
	$0.00
	$0.80
	$0.07

	2025
	$0.07
	$0.00
	$0.00
	$0.92
	$0.07

	2026
	$0.08
	$0.00
	$0.00
	$1.00
	$0.08

	2027
	$0.09
	$0.00
	$0.00
	$1.09
	$0.09

	2028
	$0.09
	$0.00
	$0.00
	$1.18
	$0.09

	2029
	$0.10
	$0.00
	$0.00
	$1.28
	$0.10

	2030
	$0.11
	$0.00
	$0.00
	$1.39
	$0.11

	2031
	$0.12
	$0.00
	$0.00
	$1.50
	$0.12

	2032
	$0.13
	$0.00
	$0.00
	$1.62
	$0.13

	2033
	$0.14
	$0.00
	$0.00
	$1.75
	$0.14

	2034
	$0.15
	$0.00
	$0.00
	$1.89
	$0.15

	2035
	$0.16
	$0.00
	$0.00
	$2.05
	$0.16

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR.


	Table D.6-2
Combined SO2, NOx, and Hg Emissions Cost Adders – Low Fuel Forecast 
(Nominal $/MBtu)

	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.01
	$0.00
	$0.00
	$0.08
	$0.01

	2010
	$0.01
	$0.00
	$0.00
	$0.14
	$0.01

	2011
	$0.01
	$0.00
	$0.00
	$0.15
	$0.01

	2012
	$0.01
	$0.00
	$0.00
	$0.16
	$0.01

	2013
	$0.02
	$0.00
	$0.00
	$0.17
	$0.02

	2014
	$0.01
	$0.00
	$0.00
	$0.17
	$0.01

	2015
	$0.02
	$0.00
	$0.00
	$0.26
	$0.02

	2016
	$0.02
	$0.00
	$0.00
	$0.19
	$0.02

	2017
	$0.02
	$0.00
	$0.00
	$0.21
	$0.02

	2018
	$0.02
	$0.00
	$0.00
	$0.27
	$0.02

	2019
	$0.03
	$0.00
	$0.00
	$0.30
	$0.03

	2020
	$0.03
	$0.00
	$0.00
	$0.30
	$0.03

	2021
	$0.03
	$0.00
	$0.00
	$0.33
	$0.03

	2022
	$0.03
	$0.00
	$0.00
	$0.34
	$0.03

	2023
	$0.03
	$0.00
	$0.00
	$0.40
	$0.03

	2024
	$0.04
	$0.00
	$0.00
	$0.43
	$0.04

	2025
	$0.04
	$0.00
	$0.00
	$0.51
	$0.04

	2026
	$0.04
	$0.00
	$0.00
	$0.53
	$0.04

	2027
	$0.04
	$0.00
	$0.00
	$0.56
	$0.04

	2028
	$0.04
	$0.00
	$0.00
	$0.60
	$0.04

	2029
	$0.05
	$0.00
	$0.00
	$0.63
	$0.05

	2030
	$0.05
	$0.00
	$0.00
	$0.67
	$0.05

	2031
	$0.05
	$0.00
	$0.00
	$0.72
	$0.05

	2032
	$0.06
	$0.00
	$0.00
	$0.76
	$0.06

	2033
	$0.06
	$0.00
	$0.00
	$0.81
	$0.06

	2034
	$0.01
	$0.00
	$0.00
	$0.86
	$0.01

	2035
	$0.01
	$0.00
	$0.00
	$0.91
	$0.01

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR.


The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,584.4 million and $1,774.2 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by $189.8 million over the evaluation period.  

D.6.1.3  High Load and Energy Growth


Load and energy growth sensitivities are important analyses that help to demonstrate the robustness of future capacity additions, since load growth is a fundamental variable in determining an optimal capacity expansion plan.  The high load and energy growth sensitivity demonstrates the effects of planning to meet capacity and energy requirements in a case where both load and energy grow at a rate that is higher than the expected rate used in the base case economic evaluation presented in Section D.5.0.  This scenario requires the addition of more generation to meet reserve margin requirements and, therefore, results in increased CPWCs compared to the base case capacity expansion plan. The high load and energy growth scenario is based upon the high load and energy growth forecast presented in Section D.2.0.  Table D.6-3 presents RCID’s projected reliability levels under the high load and energy growth scenario for the summer season.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,854.0 and $2,111.9 million, respectively.  A comparison of the CPWCs shows that the case with TEC is the least-cost plan by $257.9 million over the evaluation period.  
D.6.1.4  Low Load and Energy Growth
The low load and energy growth sensitivity demonstrates the effects of planning to meet capacity and energy requirements in a case where both load and energy grow at a rate that is lower than the expected rate used in the base case economic evaluation.  This scenario requires the addition of less generation to meet reserve margin requirements and, therefore, results in decreased CPWCs over the planning period compared to the base case capacity expansion plan. The low load and energy growth scenario is based upon the low load and energy growth forecast presented in Section D.2.0.  Table D.6-4 presents RCID’s projected reliability levels under the low load and energy growth scenario for the summer season.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,713.1 and $1,985.1 million, respectively.  A comparison of the CPWCs shows that the case with TEC is the least-cost plan by $272.0 million over the evaluation period.  
	Table D.6-3
Projected Reliability Levels for High Load and Energy Growth - Summer

	Year
	Net Generating Capacity
(MW)
	Partial Requirements Purchases
(MW)(1,2)
	Non-Partial Requirements Purchases

(MW)(3)
	Net Firm Planned Capacity Retirements
(MW)
	Net Generating Capacity Additions/
Reductions
(MW)
	Net System Capacity
(MW)
	System Peak Demand
(MW)
	Reserve Margin(4)
(%)
	Excess/(Deficit) to Maintain 15 Percent Reserve Margin
(MW)

	2006
	60
	114
	35
	0
	0
	209
	195
	18%
	2

	2007
	60
	122
	35
	0
	0
	217
	196
	28%
	10

	2008
	60
	122
	35
	0
	0
	217
	197
	27%
	9

	2009
	60
	123
	35
	0
	0
	218
	200
	23%
	6

	2010
	60
	124
	35
	0
	0
	219
	201
	23%
	6

	2011
	60
	0
	35
	0
	0
	95
	202
	-53%
	(137)

	2012
	60
	0
	35
	0
	0
	95
	204
	-53%
	(140)

	2013
	60
	0
	35
	0
	0
	95
	205
	-54%
	(141)

	2014
	60
	0
	0
	0
	0
	60
	207
	-71%
	(178)

	2015
	60
	0
	0
	0
	0
	60
	208
	-71%
	(179)

	2016
	60
	0
	0
	0
	0
	60
	210
	-71%
	(182)

	2017
	60
	0
	0
	0
	0
	60
	211
	-72%
	(183)

	2018
	60
	0
	0
	0
	0
	60
	213
	-72%
	(185)

	2019
	60
	0
	0
	0
	0
	60
	214
	-72%
	(186)

	2020
	60
	0
	0
	0
	0
	60
	216
	-72%
	(188)

	2021
	60
	0
	0
	0
	0
	60
	217
	-72%
	(190)

	2022
	60
	0
	0
	0
	0
	60
	219
	-73%
	(192)

	2023
	60
	0
	0
	0
	0
	60
	220
	-73%
	(193)

	2024
	60
	0
	0
	0
	0
	60
	222
	-73%
	(195)

	2025
	60
	0
	0
	0
	0
	60
	223
	-73%
	(196)

	(1)Assumes that 20 MW purchase from TECO will expire on December 31, 2006. Additional capacity of up to 75MW (not shown in this table) can be added through 2017 with a 1 year minimum notice.
(2)Assumes that purchase from PEF will expire on December 31, 2010. 
(3)Assumes that 35 MW purchase from OCL will expire on December 31, 2013. 
(4)Reserve margin calculated as (Net System Capacity - System Peak Demand) / (System Peak Demand - PR Purchases).


	Table D.6-4
Projected Reliability Levels for Low Load and Energy Growth - Summer

	Year
	Net Generating Capacity
(MW)
	Partial Requirements Purchases
(MW)(1,2)
	Non-Partial Requirements Purchases

(MW)(3)
	Net Firm Planned Capacity Retirements
(MW)
	Net Generating Capacity Additions/
Reductions
(MW)
	Net System Capacity
(MW)
	System Peak Demand
(MW)
	Reserve Margin(4)
(%)
	Excess/(Deficit) to Maintain 15 Percent Reserve Margin
(MW)

	2006
	60
	114
	35
	0
	0 
	209 
	190 
	25%
	8 

	2007
	60
	122
	35
	0
	0 
	217 
	191 
	38%
	16 

	2008
	60
	122
	35
	0
	0 
	217 
	192 
	36%
	15 

	2009
	60
	123
	35
	0
	0 
	218 
	195 
	32%
	12 

	2010
	60
	124
	35
	0
	0 
	219 
	196 
	32%
	12 

	2011
	60
	0
	35
	0
	0 
	95
	196 
	-52%
	(130)

	2012
	60
	0
	35
	0
	0 
	95
	197 
	-52%
	(132)

	2013
	60
	0
	35
	0
	0 
	95
	197 
	-52%
	(132)

	2014
	60
	0
	0
	0
	0 
	60
	198 
	-70%
	(168)

	2015
	60
	0
	0
	0
	0 
	60
	198 
	-70%
	(168)

	2016
	60
	0
	0
	0
	0 
	60
	199 
	-70%
	(169)

	2017
	60
	0
	0
	0
	0 
	60
	199 
	-70%
	(169)

	2018
	60
	0
	0
	0
	0 
	60 
	200 
	-70%
	(170)

	2019
	60
	0
	0
	0
	0 
	60 
	200 
	-70%
	(170)

	2020
	60
	0
	0
	0
	0 
	60 
	201 
	-70%
	(171)

	2021
	60
	0
	0
	0
	0 
	60 
	201 
	-70%
	(171)

	2022
	60
	0
	0
	0
	0 
	60 
	202 
	-70%
	(172)

	2023
	60
	0
	0
	0
	0 
	60 
	202 
	-70%
	(172)

	2024
	60
	0
	0
	0
	0 
	60 
	203 
	-70%
	(173)

	2025
	60
	0
	0
	0
	0 
	60 
	203 
	-70%
	(173)

	(1)Assumes that 20 MW purchase from TECO will expire on December 31, 2006. Additional capacity of up to 75MW (not shown in this table) can be added through 2017 with a 1 year minimum notice.
(2)Assumes that purchase from PEF will expire on December 31, 2010. 

(3)Assumes that 35 MW purchase from OCL will expire on December 31, 2013. 
(4)Reserve margin calculated as (Net System Capacity - System Peak Demand) / (System Peak Demand - PR Purchases).


D.6.1.5  High Capital Costs


In the high capital cost sensitivity, the capital costs for the candidate units and the proposed TEC are increased by 20 percent.  Considering an increase in capital costs helps capture uncertainty about the future costs of material, labor, and equipment.  Increasing capital costs can change the emphasis on the timing of capital intensive units and may result in the selection of units with relatively lower capital costs but higher operating and production costs earlier than units with relatively higher capital costs but lower operating and production costs.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,832.8 million and $2,091.9 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by $259.1 million over the evaluation period.  

D.6.1.6  Low Capital Costs


In the low capital cost sensitivity, the capital costs for the candidate units and the proposed TEC are decreased by 20 percent.  Considering a decrease in capital costs helps capture uncertainty about the future costs of material, labor, and equipment.  Decreasing capital costs can change the emphasis on the timing of capital intensive units and may result in the selection of units with relatively higher capital costs but lower operating and production costs earlier than units with relatively lower capital costs but higher operating and production costs.  
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,709.7 million and $1,992.2 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by $282.5 million over the evaluation period.  

D.6.1.7  High Emissions Allowance Prices


The base economic analysis presented in Section D.5.0 utilizes the base fuel and corresponding emissions allowance price forecasts provided by Hill & Associates.  Historically, prices for emissions allowances have been volatile, and this sensitivity demonstrates the effects of higher allowance prices than the forecasts provided by Hill & Associates.


In the high emissions allowance price sensitivity case, the base case allowance price forecasts provided by Hill & Associates were increased by 25 percent on an annual basis, while the fuel price forecasts were left unchanged from those provided by Hill & Associates in the base case.  Increasing the allowance prices results in a higher fuel cost adder for the fuels being burned in existing and candidate generating units.  The increase in allowance prices results in a greater economic incentive to operate units with lower emissions rates for electric generation, and also results in higher CPWCs relative to the base case economic analysis.  Table D.6-5 presents the emissions allowance prices used in the high emissions allowance price sensitivity analysis.  Table D.6-6 presents the emissions cost adders included for RCID’s existing and candidate units for the high emission allowance price sensitivity.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,780.4 million and $2,043.4 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by approximately $263.0 million over the evaluation period.  

D.6.1.8  Low Emissions Allowance Prices


In the low emissions allowance price sensitivity case, the base case allowance price forecasts provided by Hill & Associates were decreased by 25 percent on an annual basis, while the fuel price forecasts were left unchanged from those provided by Hill & Associates in the base case.  Decreasing the allowance prices results in a lower fuel cost adder for the fuels being burned in existing and candidate generating units.  The decrease in allowance prices reduces the economic incentive to operate units with lower emissions rates for electric generation, and also results in lower CPWCs relative to the base case economic analysis.  Table D.6-5 presents the emissions allowance prices used in the low emissions allowance price sensitivity analysis.  Table D.6-7 presents the emissions cost adders included for RCID’s existing and candidate units for the low emissions allowance price sensitivity.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,762.0 million and $2,040.7 million, respectively.  A comparison of these CPWCs shows that the expansion plan with TEC is the least-cost plan by $278.7 million over the evaluation period.  

D.6.1.9  Carbon Dioxide Regulation Sensitivity 

This sensitivity, which is presented for information purposes only, considers the potential economic impact associated with a regulatory environment in which emissions of CO2 would be subject to a cap-and-trade program, similar to that contemplated under CAIR and CAMR.  To date, the United States has not mandated any reductions in CO2 emissions through nationwide environmental regulations.  However, in the last few years, legislation has been proposed suggesting various approaches to regulating CO2 emissions in the United States.  Section A.4.0 presented a description of Hill & Associates’ 

	Table D.6-5

High and Low Emissions Allowance Prices

(Nominal Dollars)



	Calendar 
Year
	High Sensitivity
	Low Sensitivity

	
	Sulfur Dioxide (SO2)
($/ton)
	Nitrogen Oxide (NOx)
($/ton)
	Hg
($/lb)
	SO2
($/ton)
	NOx
($/ton)
	Hg
($/lb)

	2009
	-
	 $2,864 
	-
	-
	 $1,718 
	-

	2010
	 $480 
	 $3,994 
	 $21,103 
	 $288 
	 $2,397 
	 $12,662 

	2011
	 $490 
	 $4,189 
	 $21,491 
	 $294 
	 $2,513 
	 $12,894 

	2012
	 $566 
	 $4,358 
	 $17,393 
	 $340 
	 $2,615 
	 $10,436 

	2013
	 $581 
	 $4,463 
	 $22,743 
	 $ 348 
	 $2,678 
	 $13,646 

	2014
	 $754 
	 $4,834 
	 $13,549 
	 $452 
	 $2,900 
	 $8,129 

	2015
	 $1,075 
	 $7,721 
	 $26,165 
	 $645 
	 $4,632 
	 $15,699 

	2016
	 $1,247 
	 $8,346 
	 $17,456 
	 $748 
	 $5,008 
	 $10,473 

	2017
	 $1,398 
	 $7,163 
	 $16,616 
	 $839 
	 $4,298 
	 $9,970 

	2018
	 $1,465 
	 $7,413 
	 $33,133 
	 $879 
	 $4,448 
	 $19,880 

	2019
	 $1,493 
	 $9,725 
	 $32,251 
	 $896 
	 $5,835 
	 $19,351 

	2020
	 $1,629 
	 $11,726 
	 $33,057 
	 $978 
	 $7,036 
	 $19,834 

	2021
	 $1,778 
	 $11,146 
	 $36,152 
	 $1,067 
	 $6,688 
	 $21,691 

	2022
	 $1,913 
	 $10,650 
	 $38,114 
	 $1,148 
	 $6,390 
	 $22,869 

	2023
	 $2,076 
	 $13,676 
	 $69,280 
	 $1,246 
	 $8,206 
	 $41,568 

	2024
	 $2,379 
	 $20,578 
	 $71,286 
	 $1,427 
	 $12,347 
	 $42,771 

	2025
	 $2,437 
	 $22,318 
	 $113,955 
	 $1,462 
	 $13,391 
	 $68,373 

	2026
	 $2,479 
	 $24,131 
	 $125,244 
	 $1,487 
	 $14,479 
	 $75,146 

	2027
	 $2,621 
	 $26,022 
	 $137,025 
	 $1,573 
	 $15,613 
	 $82,215 

	2028
	 $2,769 
	 $27,991 
	 $149,318 
	 $1,661 
	 $16,795 
	 $89,591 

	2029
	 $2,923 
	 $30,043 
	 $162,139 
	 $1,754 
	 $18,026 
	 $97,284 

	2030
	 $3,082 
	 $32,180 
	 $175,509 
	 $1,849 
	 $19,308 
	$105,305

	2031
	 $3,250 
	 $34,469 
	 $189,980 
	 $1,950 
	 $20,681 
	$113,988

	2032
	 $3,428 
	 $36,921 
	 $205,645 
	 $2,057 
	 $22,153 
	$123,387

	2033
	 $3,615 
	 $39,547 
	 $222,602 
	 $2,169 
	 $23,728 
	$133,561

	2034
	 $3,812 
	 $42,360 
	 $240,956 
	 $2,287 
	 $25,416 
	$144,574

	2035
	 $4,021 
	 $45,373 
	 $260,824 
	 $2,412 
	 $27,224 
	$156,495


	Table D.6-6
Combined SO2, NOx, and Hg Emissions Cost Adders – High Emissions Allowance 
(Nominal $/MBtu)


	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.01
	$0.00
	$0.00
	$0.10
	$0.01

	2010
	$0.01
	$0.00
	$0.00
	$0.19
	$0.01

	2011
	$0.02
	$0.00
	$0.00
	$0.20
	$0.02

	2012
	$0.02
	$0.00
	$0.00
	$0.20
	$0.02

	2013
	$0.02
	$0.00
	$0.00
	$0.21
	$0.02

	2014
	$0.02
	$0.00
	$0.00
	$0.22
	$0.02

	2015
	$0.03
	$0.00
	$0.00
	$0.36
	$0.03

	2016
	$0.03
	$0.00
	$0.00
	$0.37
	$0.03

	2017
	$0.03
	$0.00
	$0.00
	$0.34
	$0.03

	2018
	$0.03
	$0.00
	$0.00
	$0.37
	$0.03

	2019
	$0.04
	$0.00
	$0.00
	$0.45
	$0.04

	2020
	$0.04
	$0.00
	$0.00
	$0.53
	$0.04

	2021
	$0.04
	$0.00
	$0.00
	$0.52
	$0.04

	2022
	$0.04
	$0.00
	$0.00
	$0.51
	$0.04

	2023
	$0.05
	$0.00
	$0.00
	$0.67
	$0.05

	2024
	$0.07
	$0.00
	$0.00
	$0.93
	$0.07

	2025
	$0.08
	$0.00
	$0.00
	$1.05
	$0.08

	2026
	$0.09
	$0.00
	$0.00
	$1.13
	$0.09

	2027
	$0.09
	$0.00
	$0.00
	$1.22
	$0.09

	2028
	$0.10
	$0.00
	$0.00
	$1.31
	$0.10

	2029
	$0.11
	$0.00
	$0.00
	$1.41
	$0.11

	2030
	$0.12
	$0.00
	$0.00
	$1.51
	$0.12

	2031
	$0.12
	$0.00
	$0.00
	$1.62
	$0.12

	2032
	$0.13
	$0.00
	$0.00
	$1.73
	$0.13

	2033
	$0.14
	$0.00
	$0.00
	$1.85
	$0.14

	2034
	$0.15
	$0.00
	$0.00
	$1.99
	$0.15

	2035
	$0.16
	$0.00
	$0.00
	$2.13
	$0.16

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR.


	Table D.6-7
Combined SO2, NOx, and Hg Emissions Cost Adders – Low Emissions Allowance 
(Nominal $/MBtu)

	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.01
	$0.00
	$0.00
	$0.06
	$0.01

	2010
	$0.01
	$0.00
	$0.00
	$0.11
	$0.01

	2011
	$0.01
	$0.00
	$0.00
	$0.12
	$0.01

	2012
	$0.01
	$0.00
	$0.00
	$0.12
	$0.01

	2013
	$0.01
	$0.00
	$0.00
	$0.13
	$0.01

	2014
	$0.01
	$0.00
	$0.00
	$0.13
	$0.01

	2015
	$0.02
	$0.00
	$0.00
	$0.21
	$0.02

	2016
	$0.02
	$0.00
	$0.00
	$0.22
	$0.02

	2017
	$0.02
	$0.00
	$0.00
	$0.20
	$0.02

	2018
	$0.02
	$0.00
	$0.00
	$0.22
	$0.02

	2019
	$0.02
	$0.00
	$0.00
	$0.27
	$0.02

	2020
	$0.03
	$0.00
	$0.00
	$0.32
	$0.03

	2021
	$0.02
	$0.00
	$0.00
	$0.31
	$0.02

	2022
	$0.02
	$0.00
	$0.00
	$0.31
	$0.02

	2023
	$0.03
	$0.00
	$0.00
	$0.40
	$0.03

	2024
	$0.04
	$0.00
	$0.00
	$0.56
	$0.04

	2025
	$0.05
	$0.00
	$0.00
	$0.63
	$0.05

	2026
	$0.05
	$0.00
	$0.00
	$0.68
	$0.05

	2027
	$0.06
	$0.00
	$0.00
	$0.73
	$0.06

	2028
	$0.06
	$0.00
	$0.00
	$0.79
	$0.06

	2029
	$0.07
	$0.00
	$0.00
	$0.85
	$0.07

	2030
	$0.07
	$0.00
	$0.00
	$0.91
	$0.07

	2031
	$0.07
	$0.00
	$0.00
	$0.97
	$0.07

	2032
	$0.08
	$0.00
	$0.00
	$1.04
	$0.08

	2033
	$0.09
	$0.00
	$0.00
	$1.12
	$0.09

	2034
	$0.09
	$0.00
	$0.00
	$1.19
	$0.09

	2035
	$0.10
	$0.00
	$0.00
	$1.28
	$0.10

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR.


assumptions utilized in developing the fuel price forecast and corresponding emissions allowance price forecasts for a scenario in which CO2 emissions are regulated and a cap-and-trade market evolves for CO2 allowances.  As described in Section A.4.0 and discussed further in Section A.5.0, the assumptions supporting Hill & Associates’ regulated-CO2 sensitivity case for fuel and emissions allowance price forecasts are based on the utility industry complying with the proposed McCain-Lieberman Climate Stewardship Act of 2005 (S. 342, introduced to the 109th Congress).   

Similar to the methodology described throughout this Application for consideration of the SO2, NOx, and Hg emissions allowance price forecasts, adders for the regulated-CO2 emissions allowance price forecasts were developed for each existing and candidate unit being considered.  Table D.6-8 presents the CO2 cost adders for RCID’s existing and candidate units for the CO2 regulation sensitivity.  Table D.6-9 presents the combined adders for CO2, SO2, NOx, and Hg for RCID’s existing and candidate units for the CO2 regulation sensitivity.  Tables D.6-8 and D.6-9 were developed utilizing the emissions allowance prices developed by Hill & Associates for the CO2 regulation sensitivity, which are included in Section A.5.0.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,825.3 and $2,067.0 million, respectively.  A comparison of the CPWCs shows that the case with TEC is the least-cost plan by $241.7 million over the evaluation period.  

D.6.1.10  Summary of the Sensitivity Cases for Input Parameters

Table D.6-10 summarizes the results of the sensitivity analyses described in this section.  Appendix D.1 presents the CPWC summary sheets for all the cases presented in Table D.6-10.  The optimal capacity expansion plan with participation in TEC in 2012 was the least-cost plan in each of the scenarios. Overall, these results demonstrate the robustness and flexibility of the expansion plan with TEC to overcome variations and deviations from the base case assumptions.

D.6.2  External Parameter Sensitivities

The sensitivities described in this section reflect changes to the base case external parameter assumptions, including the opportunity to participate in joint development capacity additions other than TEC, consideration of different types of generating technologies to meet capacity needs, and consideration of an alternative coal source for TEC.  For each of the sensitivities described in this section, the base case input parameters (fuel prices, emissions allowance prices, load forecast, and capital cost estimates) have not been altered.  

	Table D.6-8
CO2 Emissions Cost Adders – Regulated-CO2 Sensitivity Case
(Nominal $/MBtu)


	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.00
	$0.00
	$0.00
	$0.00
	$0.00

	2010
	$0.00
	$0.00
	$0.00
	$0.00
	$0.00

	2011
	$0.00
	$0.00
	$0.00
	$0.00
	$0.00

	2012
	$0.29
	$0.00
	$0.00
	$0.53
	$0.29

	2013
	$0.59
	$0.00
	$0.00
	$1.09
	$0.59

	2014
	$0.78
	$0.00
	$0.00
	$1.43
	$0.78

	2015
	$0.74
	$0.00
	$0.00
	$1.35
	$0.74

	2016
	$0.77
	$0.00
	$0.00
	$1.42
	$0.77

	2017
	$0.69
	$0.00
	$0.00
	$1.26
	$0.69

	2018
	$0.19
	$0.00
	$0.00
	$0.35
	$0.19

	2019
	$0.28
	$0.00
	$0.00
	$0.52
	$0.28

	2020
	$0.21
	$0.00
	$0.00
	$0.39
	$0.21

	2021
	$0.25
	$0.00
	$0.00
	$0.47
	$0.25

	2022
	$0.55
	$0.00
	$0.00
	$1.00
	$0.55

	2023
	$0.71
	$0.00
	$0.00
	$1.30
	$0.71

	2024
	$0.56
	$0.00
	$0.00
	$1.04
	$0.56

	2025
	$0.65
	$0.00
	$0.00
	$1.20
	$0.65

	2026
	$0.70
	$0.00
	$0.00
	$1.28
	$0.70

	2027
	$0.77
	$0.00
	$0.00
	$1.42
	$0.77

	2028
	$0.85
	$0.00
	$0.00
	$1.56
	$0.85

	2029
	$0.93
	$0.00
	$0.00
	$1.71
	$0.93

	2030
	$1.01
	$0.00
	$0.00
	$1.86
	$1.01

	2031
	$1.10
	$0.00
	$0.00
	$2.03
	$1.10

	2032
	$1.20
	$0.00
	$0.00
	$2.21
	$1.20

	2033
	$1.31
	$0.00
	$0.00
	$2.41
	$1.31

	2034
	$1.43
	$0.00
	$0.00
	$2.63
	$1.43

	2035
	$1.56
	$0.00
	$0.00
	$2.87
	$1.56

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR.  Therefore, it was assumed that they would not be regulated under the CO2 regulation program either.


	Table D.6-9
Combined CO2, SO2, NOx, and Hg Emissions Cost Adders – Regulated-CO2 Sensitivity Case
(Nominal $/MBtu)

	
	CEP
	ECEP
	ECEP
	
	

	Calendar Year
	Existing LM6000 CC
	Existing Diesel Unit 1(1)
	Existing Diesel Unit 2(1)
	Joint Candidate TEC
	Candidate LM6000 Combined Cycle

	2009
	$0.01
	$0.00
	$0.00
	$0.06
	$0.01

	2010
	$0.01
	$0.00
	$0.00
	$0.12
	$0.01

	2011
	$0.01
	$0.00
	$0.00
	$0.12
	$0.01

	2012
	$0.30
	$0.00
	$0.00
	$0.63
	$0.30

	2013
	$0.60
	$0.00
	$0.00
	$1.20
	$0.60

	2014
	$0.79
	$0.00
	$0.00
	$1.53
	$0.79

	2015
	$0.75
	$0.00
	$0.00
	$1.55
	$0.75

	2016
	$0.79
	$0.00
	$0.00
	$1.62
	$0.79

	2017
	$0.70
	$0.00
	$0.00
	$1.48
	$0.70

	2018
	$0.21
	$0.00
	$0.00
	$0.56
	$0.21

	2019
	$0.30
	$0.00
	$0.00
	$0.73
	$0.30

	2020
	$0.23
	$0.00
	$0.00
	$0.63
	$0.23

	2021
	$0.27
	$0.00
	$0.00
	$0.69
	$0.27

	2022
	$0.56
	$0.00
	$0.00
	$1.24
	$0.56

	2023
	$0.73
	$0.00
	$0.00
	$1.57
	$0.73

	2024
	$0.60
	$0.00
	$0.00
	$1.47
	$0.60

	2025
	$0.69
	$0.00
	$0.00
	$1.69
	$0.69

	2026
	$0.74
	$0.00
	$0.00
	$1.81
	$0.74

	2027
	$0.82
	$0.00
	$0.00
	$1.99
	$0.82

	2028
	$0.90
	$0.00
	$0.00
	$2.18
	$0.90

	2029
	$0.98
	$0.00
	$0.00
	$2.37
	$0.98

	2030
	$1.07
	$0.00
	$0.00
	$2.57
	$1.07

	2031
	$1.16
	$0.00
	$0.00
	$2.79
	$1.16

	2032
	$1.27
	$0.00
	$0.00
	$3.03
	$1.27

	2033
	$1.38
	$0.00
	$0.00
	$3.29
	$1.38

	2034
	$1.50
	$0.00
	$0.00
	$3.57
	$1.50

	2035
	$1.64
	$0.00
	$0.00
	$3.87
	$1.64

	(1) These diesel units, with a nameplate capacity less than 25 MW, are not regulated by CAIR or CAMR. Therefore, it was assumed that they would not be regulated under the CO2 regulation program either.


	Table D.6-10
Summary of Sensitivity Analyses

(Varying Base Case Input Parameters)

	Sensitivity Case
	Expansion Plan CPWC Cost 
($ million)

	
	With 
TEC
	Without 
TEC
	Differential CPWC Savings with TEC

	Base Case
	$1,771.2 
	$2,042.1 
	$270.9 

	High Fuel Prices
	$1,923.6 
	$2,222.1 
	$298.5 

	Low Fuel Prices
	$1,584.4 
	$1,774.2 
	$189.8 

	High Load and Energy Growth
	$1,854.0 
	$2,111.9 
	$257.9 

	Low Load and Energy Growth
	$1,713.1 
	$1,985.1 
	$272.0 

	High Capital Cost
	$1,832.8 
	$2,091.9 
	$259.1 

	Low Capital Cost
	$1,709.7 
	$1,992.2 
	$282.5 

	High Emissions Allowances Costs
	$1,780.4 
	$2,043.4 
	$263.0 

	Low Emissions Allowances Costs
	$1,762.0 
	$2,040.7 
	$278.7 

	Regulated CO2 
	$1,825.3 
	$2,067.0 
	$241.7 


Similar to the base case economic analysis described in Section D.5.0, it has been assumed that RCID will extend its existing agreement with TECO through 2017 for all the sensitivities presented in this section.  

D.6.2.1  3x1 CC Joint Development Project
To demonstrate that participation in TEC in May 2012 is part of the least-cost capacity expansion plan for RCID, sensitivities were developed assuming that RCID had the option to participate in other jointly owned projects with different generating technologies.  Since participation in another jointly owned generation project would provide RCID with similar economies of scale to participation in TEC, this sensitivity allows a more comparable evaluation of the economics of different generating technologies than the base case analysis.

In this sensitivity, it was assumed that RCID would participate in a jointly owned 3x1 7FA combined cycle unit with a commercial operation date of May 1, 2012, in lieu of participation in TEC.  In this analysis, RCID would retain the same expected ownership share percentage in the 3x1 7FA combined cycle unit as in the proposed TEC, which provides RCID with a similarly sized amount of capacity compared to RCID’s share of the proposed TEC.  Section A.6.0 presented cost, performance, and availability estimates for the jointly owned 3x1 7FA combined cycle option.
The jointly owned 3x1 combined cycle unit is assumed to be located at the TEC site to make the alternative as similar as possible to TEC.  All relevant costs associated with the development of a generating alternative at the TEC site were considered and included for the 3x1 combined cycle alternative, including the community contribution assumed for TEC, and the transmission tariffs and losses described in Section D.5.0.
Table D.6-11 presents the output and performance of RCID’s share of the jointly owned 3x1 combined cycle alternative, including transmission losses.  Using the methodology described in Section D.5.0, the total annual firm transmission cost to RCID for its share of the 3x1 combined cycle alternative is $1,207,984 per year.  This cost is included starting May 1, 2012, and is not escalated with inflation.
	Table D.6-11
RCID’s Share of a Jointly Owned 3x1 7FA Combined Cycle Unit
Output and Performance Considering Transmission Losses
(Average Ambient Conditions)


	Without Transmission Losses
	Including Transmission Losses(1)

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

	84.38
	7,412
	82.61
	7,571

	68.61
	7,006
	67.17
	7,156

	53.96
	7,282
	52.82
	7,438

	39.84
	7,877
	39.00
	8,046

	14.88
	10,826
	14.57
	11,058

	(1)Assumes losses of 2.1 percent.


RCID’s share of the fixed O&M cost for the 3x1 combined cycle alternative is $0.4 million or about $5.13 per kW-year (net after considering transmission losses) in 2006 dollars.  An adder for firm natural gas transportation of $2.89 per kW-month was included to provide RCID’s system with an additional 10,423 MBtu/day of firm natural gas transportation.  Section A.6.0 presented the nonfuel variable O&M cost for the 3x1 combined cycle before transmission losses as $4.29 per MWh.  With transmission losses considered, RCID’s net nonfuel variable O&M cost is $4.39 per MWh in 2006 dollars.

The optimal capacity expansion plan involving participation in the 3x1 combined cycle option consists of a brownfield LM6000 1x1 combined cycle unit in 2011, a brownfield LM6000 1x1 combined cycle unit in 2018, and a brownfield LM6000 1x1 combined cycle unit in 2022, with a CPWC of $1,914.4 million.  A comparison of the CPWCs for this case and the base case capacity expansion plan that includes participation in TEC (presented in Section D.5.0) shows that this plan is $143.2 million higher in CPWC than the expansion plan that includes participation in TEC.  
D.6.2.2  Three-Train 1x1 IGCC Joint Development Project
In this sensitivity, it was assumed that RCID would participate in a jointly owned three-train 1x1 Integrated Gasification Combined Cycle (IGCC) unit with a commercial operation date of May 1, 2012, in lieu of participation in TEC.  Although it is unlikely that the Participants would construct an IGCC unit prior to 2018 for the reasons described in Sections A.6.0 and D.5.0, it is important to compare the emerging IGCC technology with the supercritical pulverized coal technology proposed for TEC in an economic analysis, to demonstrate that participation in TEC is part of the least-cost expansion plan for RCID.

In this analysis, RCID would retain the same expected ownership share percentage in the three-train 1x1 IGCC unit as in the proposed TEC, which would provide RCID with a similarly sized amount of capacity compared to RCID’s share of the proposed TEC.  Section A.6.0 presented cost, performance, and availability estimates for the jointly owned three-train 1x1 IGCC.
The jointly owned three-train 1x1 IGCC unit is assumed to be located at the TEC site to make the alternative as similar as possible to TEC.  All relevant costs associated with the development of a generating alternative at the TEC site were considered and included for the three-train 1x1 IGCC alternative, including the community contribution assumed for TEC, and the transmission tariffs and losses described in Section D.5.0.

Table D.6-12 presents the output and performance of RCID’s share of the jointly owned three-train 1x1 IGCC alternative, including transmission losses.  Using the methodology described in Section D.5.0, the total annual firm transmission cost to RCID for its share of the three-train 1x1 IGCC alternative is $1,158,308 per year.  This cost is included as of May 1, 2012, and is not escalated with inflation.
RCID’s share of the fixed O&M cost for the three-train 1x1 IGCC alternative is $3.1 million or about $39.23 per kW-year (net after considering transmission losses) in 2006 dollars.  Section A.6.0 presented the nonfuel variable O&M cost for the three-train 1x1 IGCC before transmission losses as $5.86 per MWh.  With transmission losses considered, RCID’s net nonfuel variable O&M cost is $5.99 per MWh in 2006 dollars.

	Table D.6-12
RCID’s Share of a Jointly Owned Three-Train 1x1 IGCC Unit
Output and Performance Considering Transmission Losses
(Average Ambient Conditions - 100 Percent Petcoke)


	Without Transmission Losses
	Including Transmission Losses(1)

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

	80.4
	10,018
	78.7
	10,233

	62.4
	10,576
	61.1
	10,803

	43.7
	11,601
	42.8
	11,850

	(1)Assumes losses of 2.1 percent.


The optimal capacity expansion plan involving participation in the three-train 1x1 IGCC in 2012 consists of a brownfield LM6000 1x1 combined cycle unit in 2011, a brownfield LM6000 1x1 combined cycle unit in 2018, and a brownfield LM6000 1x1 combined cycle unit in 2019, with a CPWC of $1,814.8 million.  A comparison of the CPWCs for this case and the base case capacity expansion plan that includes participation in TEC (presented in Section D.5.0) shows that this plan is $43.6 million higher in CPWC than the expansion plan that includes participation in TEC.  

D.6.2.3  Second Jointly Owned Pulverized Coal Unit
Currently, there are no coal fired generation projects identified that RCID could participate in before TEC.  Furthermore, RCID has no firm plans for participation in a large, jointly developed pulverized coal unit in the near term.  As such, no additional pulverized coal units were considered as supply-side alternatives after construction of TEC in the base case analysis.  This sensitivity considers the possibility of joint participation in a second pulverized coal unit located at either the TEC site or another unidentified site in Florida.

The costs and performance of a second supercritical pulverized coal unit are assumed to be identical to those presented for TEC in Section A.3.0, to reflect indicative estimates for a large coal unit.  Section D.5.0 presents RCID’s share of the capital and O&M costs for TEC, which are assumed to be the same as those for the second pulverized coal option.  Since the TEC Participants would not likely engage in the construction of another pulverized coal unit with a construction schedule that overlaps the construction of TEC, the second pulverized coal unit was not assumed to be available until 2016, to allow for a 4 year construction schedule for the second potential unit.

In this sensitivity case, the optimal capacity expansion plan for the case with TEC in 2012 consists of a brownfield LM6000 1x1 combined cycle unit in 2011, and participation in a supercritical pulverized coal unit in 2018.  The CPWC for this expansion plan is $1,539.9 million, which represents a decrease in CPWC of $231.3 million over the evaluation period, compared to the base case TEC CPWC.  
D.6.2.4  Direct-Fired Biomass Supply-Side Alternative

This sensitivity includes the 30 MW direct-fired biomass (stoker-fired) alternative presented in Section A.6.0 in the cases with and without TEC as a committed unit in 2011, since this is the first year that RCID would need capacity under the base case assumptions.  
Cost and performance estimates for the direct-fired biomass alternative are presented in Section A.6.0.  The unit was modeled as a “must run” unit, without consideration of emissions allowance costs, to allow for a conservative economic analysis and because biomass emissions are highly dependent on the type of biomass utilized in power generation.
In this sensitivity case, the optimal capacity expansion plan for the case with TEC in 2012 consists of a brownfield LM6000 1x1 combined cycle unit in 2011, and two brownfield LM6000 1x1 combined cycle units in 2018.  The optimal capacity expansion plan without participation in TEC consists of a brownfield LM6000 1x1 combined cycle unit in 2011, a second brownfield LM6000 1x1 combined cycle unit in 2014, a third brownfield LM6000 1x1 combined cycle unit in 2018, and a fourth brownfield LM6000 1x1 combined cycle unit in 2024.
The CPWCs for the expansion plan with TEC and the plan without participation in TEC are $1,727.5 and $1,982.2 million, respectively.  A comparison of the CPWCs shows that the case with TEC is the least-cost plan by $254.7 million over the evaluation period.
D.6.2.5  Powder River Basin Coal for TEC 

The base case economic analysis and all other sensitivity analyses performed assume that TEC will burn a blend of Latin American coal and petcoke.  However, as described in Section A.3.0, TEC will be designed to be capable of burning blends of PRB coal and petcoke, as well as blends of Central Appalachian coal and petcoke.  This sensitivity assumes that TEC will burn a blend of PRB coal and petcoke and is based on the corresponding operating cost and performance estimates provided by Sargent & Lundy, which were presented in Section A.3.0.  

Hill & Associates’ forecast of Latin American coal prices is lower than the forecasts of PRB coal prices, and the corresponding operating costs of TEC are expected to be lower when burning a blend of Latin American coal and petcoke than when burning a blend of PRB coal and petcoke.  However, this sensitivity is intended to demonstrate that the additional flexibility of TEC resulting from its capability to burn multiple types of coal allows TEC to be a cost-effective alternative, if the preferred (Latin American) coal source is unavailable for any reason.  
The optimal capacity expansion plan involving operation of TEC on a blend of PRB coal and petcoke consists of a brownfield LM6000 1x1 combined cycle unit in 2011, and two brownfield LM6000 1x1 combined cycle units in 2018, with a CPWC of $1,780.6 million.  A comparison of the CPWCs for this case and the base case capacity expansion plan that includes participation in TEC (presented in Section D.5.0) shows that the plan with TEC’s operation on a blend of PRB coal and petcoke is $9.4 million higher in CPWC than the plan with TEC’s operation on a blend of Latin American coal and petcoke.  
The CPWCs for the expansion plan with TEC utilizing PRB coal and the plan without participation in TEC are $1,780.6 and $2,042.1 million, respectively.  A comparison of the CPWCs shows that the optimal capacity expansion plan with TEC utilizing PRB coal, instead of Latin American coal, is $261.5 million less in CPWC than RCID’s optimal capacity expansion plan that does not include TEC.
D.6.2.6  Summary of the Sensitivity Cases for External Parameters

Appendix D.1 presents the CPWC summary sheets for all the cases presented in Table D.6-13.  The optimal capacity expansion plan with TEC in 2012 was the least-cost plan in each of the scenarios, except for the second jointly owned pulverized coal unit and biomass addition sensitivities.  Overall, these results demonstrate the robustness and flexibility of the expansion plan with TEC to overcome external variations and deviations from the base case assumptions.

D.6.3  Analysis of RFP Responses
As described in Section A.7.0, Southern Power Company (Southern) responded to the Participants’ RFP and provided bids for a pulverized coal unit and a 2x1 combined cycle unit.  Southern’s proposed costs and estimated performance for the units are confidential.  Although both of Southern’s bids were determined by R.W. Beck to not be least-cost to TEC on a levelized cost basis, each bid has been evaluated for RCID’s system as a sensitivity to further assess the cost-effectiveness of RCID’s participation in TEC.  This section briefly describes the bids and the resulting optimal capacity expansion plans under each scenario.  
	Table D.6-13

Summary of Sensitivity Analyses

(Varying External Parameters)



	Sensitivity Case
	Expansion Plan CPWC Cost ($ million)

	
	Sensitivity Scenario
	Base Case TEC in 2012
	Differential CPWC Savings of Base Case

	3x1 Combined Cycle Joint Development 
	$1,914.4 
	$1,771.2 
	$143.2 

	Three-Train 1x1 IGCC Joint Development
	$1,814.8 
	$1,771.2 
	$43.6 

	Second Jointly Owned Pulverized Coal Unit
	$1,539.9 
	$1,771.2 
	($231.3)

	Biomass Supply-Side Addition with TEC
	$1,727.5 
	$1,771.2 
	($43.7)

	Biomass Supply-Side Addition without TEC
	$1,982.2 
	$1,771.2 
	$211.0 

	PRB Coal for TEC
	$1,780.6 
	$1,771.2 
	$9.4 


Similar to the base case economic analysis described in Section D.5.0, it has been assumed that RCID would increase the amount of capacity purchased under its existing TECO agreement through 2017 for all of the analyses of each of Southern’s bids.  

D.6.3.1  Southern’s Pulverized Coal Unit Bid 

Southern’s pulverized coal unit bid was considered a committed unit for RCID, and all costs and performance for the unit were made to be consistent with Southern’s bid.  The optimal expansion plan for RCID’s system with Southern’s pulverized coal bid, which was considered a committed unit in 2012, consisted of a brownfield LM6000 1x1 combined cycle unit in 2011, and two brownfield LM6000 1x1 combined cycle units in 2018, with a CPWC of $1,872.4 million.  A comparison of CPWCs shows that the base case expansion plan with RCID’s participation in TEC is $101.2 million lower in CPWC than the expansion plan with Southern’s pulverized coal bid over the evaluation period.
D.6.3.2  Southern’s 2x1 Combined Cycle Bid 

Southern’s 2x1 combined cycle unit bid was considered a committed unit for RCID, and all costs and performance for the unit were made to be consistent with Southern’s bid.  The optimal expansion plan for RCID’s system with Southern’s 2x1 combined cycle bid, which was considered a committed unit in 2012, consisted of a brownfield LM6000 1x1 combined cycle unit in 2011, and two brownfield LM6000 1x1 combined cycle units in 2018, with a CPWC of $1,973.8 million.  A comparison of CPWCs shows that the base case expansion plan with RCID’s participation in TEC is $202.6 million lower in CPWC than the expansion plan with Southern’s combined cycle bid over the evaluation period.

D.6.3.3
Summary of the Sensitivity Cases for RCID’s Share of the RFP 

Responses

As shown in Table D.6-14, RCID’s optimal capacity expansion plan with TEC in 2012 was the least-cost plan compared to RCID’s share of both of Southern’s bids.

	Table D.6-14

Summary of RCID’s Share of Southern’s Bids


	Sensitivity Case
	Expansion Plan CPWC Cost ($ million)

	
	Sensitivity Scenario
	Base Case TEC in 2012
	Differential 
CPWC Savings 
of Base Case

	Southern’s Pulverized Coal Unit 
	$1,872.4 
	$1,771.2 
	$101.2 

	Southern’s 2x1 Combined Cycle Unit
	$1,973.8 
	$1,771.2 
	$202.6 
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