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Overview

Comparison of Power Plant Economics:

– We assume each plant is newly constructed
» Therefore carries a full depreciation schedule

– Analysis does not include investment tax credits or production tax credits

» Wind and solar should see a $20/MWh pricing benefit
– Analysis also ignores cost of new transmission lines

» Fossil fuel plants tend to be built closer to existing transmission lines

» Alternative energy plants are built at the resource

Reality on the Ground:

– Most baseload plants (nuclear and coal) have low book value
» This substantially reduces the all-in cost of electricity

– Different technologies have different reliability characteristics

– Low demand for coal could pressure coal prices while high demand for 
natural gas could boost natural gas prices 



3

Power Plants Economics

For newly built power plants, a CCGT is very competitive versus Central App. 
coal; Powder River Basin coal’s low cost is offset by higher transportation costs.  
Nuclear remains economically feasible once capital is recovered.

Source: Oppenheimer & Co. estimates; assumes carbon is priced at $20/ton; no assumption on tax credits or subsidies

Nuclear Coal Combined Cycle Gas (CCGT)
Typical plant size 1,200   MW Typical plant size 800      MW Typical plant size 500      MW
Capacity factor 92% Capacity factor 85% Capacity factor 65%
Volumes 9,671   GWh Volumes 5,957   GWh Volumes 2,847   GWh
Construction cost 4,500   /kW Construction cost 2,400   /kW Construction cost 1,200   /kW
Depreciation rate 2.5% Depreciation rate 2.5% Depreciation rate 2.5%
% debt 50% % debt 50% % debt 50%
Cost of debt 6% Cost of debt 6% Cost of debt 6%
Return on equity 11% Return on equity 11% Return on equity 11%
Tax rate 35% Tax rate 35% Tax rate 35%
Cost of uranium $3 /ton Cost of coal $54 /ton Cost of gas $6 /mcf
Cost of carbon $0 /MWh Cost of carbon $20 /MWh Cost of carbon $8 /MWh

Fuel cost $5 /MWh Fuel cost $46 /MWh Fuel cost $53 /MWh
O&M $12 /MWh O&M $8 /MWh O&M $6 /MWh
Depreciation $14 /MWh Depreciation $8 /MWh Depreciation $5 /MWh
Interest $17 /MWh Interest $10 /MWh Interest $6 /MWh
Taxes $17 /MWh Taxes $10 /MWh Taxes $6 /MWh
Cost of equity $31 /MWh Cost of equity $18 /MWh Cost of equity $12 /MWh
All-in cost $95 /MWh All-in cost $99 /MWh All-in cost $88 / MWh

Variable cost $5 /MWh Variable cost $46 /MWh Variable cost $53 /MWh
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Power Plants Economics (cont’d)

While wind and solar emit no carbon and incur no variable costs, their all-in cost 
is still well above nuclear, coal, or CCGT.  Furthermore, both wind and solar are 
intermittent.  Economics work best with subsidies or tax credits.

Source: Oppenheimer & Co. estimates; assumes carbon is priced at $20/ton; no assumption on tax credits or subsidies

Simple Cycle Gas (SCGT) Wind Thermal Solar
Typical plant size 120      MW Typical plant size 50        MW Typical plant size 10        MW
Capacity factor 10% Capacity factor 40% Capacity factor 30%
Volumes 105      GWh Volumes 175      GWh Volumes 26        GWh
Construction cost 500      /kW Construction cost 2,500   /kW Construction cost 3,500   /kW
Depreciation rate 2.5% Depreciation rate 4.0% Depreciation rate 4.0%
% debt 50% % debt 50% % debt 50%
Cost of debt 6% Cost of debt 6% Cost of debt 6%
Return on equity 11% Return on equity 11% Return on equity 11%
Tax rate 35% Tax rate 35% Tax rate 35%
Cost of gas $6 /mcf Cost of fuel $0 /MWh Cost of fuel $0 /MWh
Cost of carbon $12 /MWh Cost of carbon $0 /MWh Cost of carbon $0 /MWh

Fuel cost $84 /MWh Fuel cost $0 /MWh Fuel cost $0 /MWh
O&M $8 /MWh O&M $10 /MWh O&M $20 /MWh
Depreciation $14 /MWh Depreciation $29 /MWh Depreciation $53 /MWh
Interest $17 /MWh Interest $21 /MWh Interest $40 /MWh
Taxes $17 /MWh Taxes $21 /MWh Taxes $39 /MWh
Cost of equity $31 /MWh Cost of equity $39 /MWh Cost of equity $73 /MWh
All-in cost $172 /MWh All-in cost $120 /MWh All-in cost $2 26 /MWh

Variable cost $84 /MWh Variable cost $0 /MWh Variable cost $0 /MWh
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Effects of Carbon Prices on Coal Plants

For every dollar increase in carbon 
price per ton, the marginal break-even 
price of natural gas at a combined-
cycle gas turbine increases by 
approximately 6.7 cents.

Source: Oppenheimer & Co. estimates

Assumptions

Type of Coal Northern Appalachia

Heat Content 13,000   btu/lb

Sulfur Content 4.25       lb/mmBtu

Price (Q110, FOB) 47.67$   /ton

Transportation 12.00$   /ton

Sulfur and NOX 0.10$     /lb

Cost of Power - Coal Only 23.21$   /MWh

Cost of Sulfur and NOX 4.74$     /MWh

Cost of Power w/o Carbon 27.95$   /MWh

Carbon Conversion 0.951     tons/MWh

Sensitivity of Gas Prices to Break Even w/ Coal Pla nt

Carbon price ($/ton) -      10.00  20.00  30.00  40.00  50.00  

Cost of Power w/o Carbon 27.95  27.95  27.95  27.95  27.95  27.95  

Added Carbon Cost ($/MWh) -      9.51    19.01  28.52  38.03  47.54  

Cost of Power ($/MWh) 27.95  37.45  46.96  56.47  65.98  75.48  

Type of Gas System

Steam Turbine 2.55    2.87    3.18    3.49    3.81    4.12    

Gas Turbine 2.33    2.57    2.81    3.04    3.28    3.52    

Combined Cycle 3.59    4.26    4.93    5.60    6.28    6.95    

(price is $ per mcf)

Break Even Price of Natural Gas
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Forward Natural Gas Curve

On a marginal basis, the cost of carbon has to only be priced at $20 per ton for 
natural gas to be more price-effective than coal today, but the forward curve 
suggest that carbon needs to be at least $40 per ton.

Source: InterContinental Exchange (ICE), NYMEX, Oppenheimer & Co. estimates
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� Reference Case – No passed legislation or no EPA reg ulation, steady 
state

� Basic Case – Cap and trade bill assuming current tre nds hold
� Zero Bank Case – Basic case but cheaper solutions wi th no 

economic disruptions
� High Offsets Case – Basic case availability of offse ts (including 

access to international carbon offsets
� High Cost Case – Basic case but with expensive low c arbon 

renewable implementation
� No International Case – Basic case with limited acce ss to 

international offsets
� No International/Limited Case – No international cas e as well as 

additional constraints on growth of carbon capture and nuclear

Possible Scenarios Under HR 2454
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Source:  Energy Information Administration: U.S. Coal Supply & Demand, Cleaner Coal: Moving Towards Zero Emission
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Source:  Energy Information Administration: U.S. Coal Supply & Demand, Cleaner Coal: Moving Towards Zero Emission
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Source:  Energy Information Administration: U.S. Coal Supply & Demand, Cleaner Coal: Moving Towards Zero Emission
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Source:  Energy Information Administration: U.S. Coal Supply & Demand, Cleaner Coal: Moving Towards Zero Emission


