EPRI Generation Options under a Carbon Constrained Future – Reference Data

Representative Cost and Performance of Power Generation Technologies (2010 – 2015)

	
	Efficiency
(%)
	Capacity

Factor

(%)
	 Capital Cost 1 (2006 $/kW)

 TCR       All-In
	COE 1
(2006 $/MWh)
    TCR           All-In
	CO2 Emissions

(metric tons per MWh )
	Sources/Assumptions

	Supercritical Pulverized Coal (SCPC)  - no CO2 capture
	38
	80
	2080

	2290 
	53
	57
	0.86
	· Plant size = 500-600 MWe

· Data represent averages for bituminous and sub-bituminous coals
· Fuel cost = $1.5 MMBtu

· All efficiencies are higher heating value (HHV).

· Source: EPRI CoalFleet for Tomorrow research program.

	Integrated Gasification Combined Cycle (IGCC) - no CO2 capture
	
	
	2490
	2730 
	61
	66
	0.83
	· 

	
	 TCR Capital Cost 1 

(2006 $/kW)
	TCR  COE 1
(2006 $/MWh)
	
	· For non-coal technologies, COE values based on most comprehensive TCR values available.

	NGCC ( @ $6/MM Btu)

	47
	80
	730
	58
	0.38
	· Plant size = 500 MWe

· NGCC unit based on GE 7F machine or equivalent by other vendors.

· Capacity factor represents technology capability.
· All efficiencies are higher heating value (HHV).

· Source: EPRI CoalFleet for Tomorrow research program.

	NGCC ( @ $8/MM Btu)
	
	
	
	73
	
	· 

	Nuclear
	33
	90
	3500
	64
	None
	· Plant size = 1400 MWe

· EPRI TAG sensitivity studies of all-in costs. Values shown are averages of high and low ends of data range.

· Source EPRI Technology Assessment Guide (TAG ) program.

	Wind
	N A
	32.5
	1750
	96
	None
	· Plant size = 100 MWe

· Based on COE corresponding to 32.5% capacity factor, consistent with current fleet average.

· Source EPRI Technology Assessment Guide (TAG ) – RE program.

	Biomass CFB
	28
	85
	3500
	107
	0.10
	· Plant size = 50 MWe

· High COE results in part from low fuel heat content and high collection costs.

· Efficiency is higher heating value (HHV).

· Source EPRI Technology Assessment Guide (TAG ) program.

	Solar Thermal Trough
	11% (solar to electric)
	34
	3150
	190 average
	None
	· Plant size = 100 MWe

· TAG RE average over wide range of efficiencies and  capacity factors.

· Source EPRI Technology Assessment Guide (TAG ) program.


Footnotes
Levelized cost of electricity (LCOE) values include estimated capital costs, fuel costs, and variable and fixed operations & maintenance (O&M) costs.   Estimated Total Capital Requirement (TCR) includes overnight capital costs and owner’s costs (e.g. interest during construction).  Estimated “All-in” costs are based on overnight capital costs + estimated project/site-specific costs, and owner’s costs (e.g. interest during construction) .  Capital  costs based on data compiled by EPRI CoalFleet for Tomorrow, Technology Assessment Guide (TAG) research programs.

Representative Cost and Performance of Power Generation Technologies (2020 – 2025)
	
	Efficiency

(%)
	Capacity

Factor

(%)
	Cap. Cost 1 (2006 $/kW)

TCR   All-In
	 Levelized Cost of Electricity (LCOE) 1 

(2006 $/MWh)
TCR      All-In
	CO2 Emissions

(metric tons per MWh )
	Sources/Assumptions

	Supercritical Pulverized Coal (SCPC)  w/ CO2 capture
	27
	80
	  3470
	3820
	93
	99
	0.124
	· Plant size range = 500-600 MWe.

· Data represent averages for bituminous and sub-bituminous coals
· Fuel cost = $1.5 MBtu.
· Assumed 90% CO2 removal will require technology advances over current state of the art.

· All efficiencies are higher heating value (HHV).

	Supercritical Pulverized Coal (SCPC)  w/ CO2 capture; with cost and performance improvements
	33
	80
	2780
	3060
	76
	80
	0.099
	· 

	Integrated Gasification Combined Cycle (IGCC w/ CO2 capture
	31
	80
	3420
	3780  
	91
	97
	0.109
	· 

	Integrated Gasification Combined Cycle (IGCC) w/ CO2 capture; with cost and performance improvements
	34
	80
	2810
	3100
	77
	82
	0.089
	· 

	
	 TCR Capital Cost 1 

(2006 $/kW)
	TCR  COE 1
(2006 $/MWh)
	
	· For non-coal technologies, COE values based on most comprehensive TCR values available.

	NGCC ( @ $6/MM Btu)

	51
	80
	660
	53
	0.35
	· Plant size = 500 MW

· NGCC unit based on GE 7H machine or equivalent by other vendors.

· Capacity factor represents technology capability.
· All efficiencies are higher heating value (HHV).

	NGCC ( @ $8/MM Btu)

	
	
	
	66
	
	· 

	Nuclear
	33
	90
	3500
	64
	None
	· Plant size = 1400 MW

· EPRI TAG sensitivity studies of all-in costs. Values shown are averages of high and low ends of data range.

	Wind
	N/A
	42
	1750
	75
	None
	· Plant size = 100 MW

· Based on COE corresponding to 42% capacity factor, consistent with anticipated fleet average.

	Biomass CFB
	28
	85
	3500
	90
	0.10
	· Plant size = 50 MW

· Assumes 16% improvement in cost associated with lower fuel cost.

· Net emissions of 0.1 metric tons per MWh are assumed to result from incomplete closure of fuel cycle.

· Efficiency is higher heating value (HHV).

	Solar Thermal Trough
	11% (solar to electric)
	34
	3150
	190 average
	None
	· Plant size = 100 MW

· TAG RE average over wide range of efficiencies and  capacity factors.


Footnotes

Levelized cost of electricity (LCOE) values include estimated capital costs, fuel costs, and variable and fixed operations & maintenance (O&M) costs.   Estimated Total Capital Requirement (TCR) includes overnight capital costs and owner’s costs (e.g. interest during construction).  Estimated “All-in” costs are based on overnight capital costs + estimated project/site-specific costs, and owner’s costs (e.g. interest during construction) .  Capital  costs based on data compiled by EPRI CoalFleet for Tomorrow, Technology Assessment Guide (TAG) research programs.
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