Table 1. Cost and performance characteristics of new central station electricity generating technologies

Base Techno- Total
First Lead overnight logical overnight Variable Fixed O&M

available Size time cost®  optimism cost™ O&M' (2021 (20215 Heat ratef
Tel:hnolog_\j.I year® (VW) (years) {20215/kW) factor® [20215/kW) 5/MWh) kW-y) {Btu/kKWh})
Ultra-supercritical coal {USC) 2025 650 4 54,074 1.00 54,074 $4.71 $42.49 8,638
USC with 30% carbon capture and 2025 650 4 5,045 1.01 $5,096 $7.41 $56.84 9,751
sequestration (CCS)
USC with 90% CCS 2025 650 4 $6,495 1.02 56,625 $11.49 $62.34 12,507
Combined-cycle—single-shaft 2024 418 3 51,201 1.00 51,201 52.67 $14.76 6,431
Combined-cycle—multi-shaft 2024 1,083 3 51,062 1.00 $1,062 $1.96 $12.77 6,370
Combined-cycle with 90% CCS 2024 377 3 $2,736 1.04 $2,845 $6.11 $28.89 7,124
Internal combustion engine 2023 21 P $2,018 1.00 $2,018 $5.96 £36.81 8,295
Combustion turbine— 2023 105 2 §1,294 1.00 51,294 54,92 $17.06 9,124
aeroderivativer
Combustion turbine—industrial 2023 237 2 5785 1.00 5785 54.71 57.33 9,305
framea
Fuel cells 2024 10 3 $6,639 1.09 37,224 $0.62 $32.23 6,469
Nuclear—light water reactor 2027 2,156 [ $6,695 1.05 57,030 52.48 $127.35 10,443
Nuclear—small modular reactor 2028 600 6 56,861 110 57,547 53.14 $99.45 10,443
Distributed generation—base 2024 2 3 51,731 1.00 51,731 59.01 $20.27 8,923
Distributed generation—paak 2023 1 2 52,079 1.00 $2,079 59.01 $20.27 9,307
Battery storage 2022 50 ¥ $1,316 1.00 31,316 50.00 $25.96 NA
Biomass 2025 50 4 §4,524 1.00 54,525 $5.06 $131.62 13,500
Geothermali 2025 50 4 $3,076 1.00 $3,076 $1.21 $143.22 8,313
Conventional hydropoweri 2025 100 4 53,083 1.00 $3,083 51.46 $43.78 NA
Wind® 2024 200 3 $1,718 1.00 $1,718 50.00 $27.57 NA
Wind offshore’ 2025 400 4 54,833 1.25 56,041 50.00 $115.16 NA
Solar thermal’ 2024 115 & $7,895 1.00 57,895 $0.00 $89.39 NA
Solar photovoltaic (PV) with 2023 150 2 $1,327 1.00 $1,327 50.00 $15.97 NA
tracking=**
Solar PV with storage' * 2023 150 b $1,748 1.00 51,748 50.00 $33.67 NA

Source: We primarily base input costs on a report provided by external consultants: Sargent & Lundy, December 2019. We most recently updated hydropower site costs for
non-powered dams for AEO2018 using data from Oak Ridge Mational Lab

Note: MW=megawatt, kW=kilowatt, MWh=megawatthour, kW-y=kilowatt-year, kWh=kilowatthour; Btu=British thermal unit

® The first year that a new unit could become operational.

o Base cost includes praject contingency costs.

tWe apply the technological optimism factor to the first four units of a new, unproven design; it reflects the demonstrated tendency to underestimate actual costs for a first-
of-a-kind unit.

% Overnight capital cost includes contingency factors and excludes regional multipliers (except as noted for wind and solar PV) and learning effects. Interest charges are also
excluded. The capital costs represent current costs for plants that would come online in 2022,

® Total overnight cost for wind and solar PV technologies in the table are the average input value across all 25 electricity market regions, as weighted by the respective
capadty of that type installed during 2020 in each region to account for the substantial regional variation in wind and solar costs (Table 4). The input value used for onshore
wind in AEO2022 was 51,411 per kilowatt (kW), and for selar PV with tracking, it was $1,323,/kW, which represents the cost of building a plant excluding regional factors.
Region-specific factors contributing to the substantial regional variation in cost include differences in typical project size across regions, accessibility of resources, and
variation in labor and other construction costs throughout the country.

"0&M = Operations and maintenance.

5 The nuclear average heat rate is the weighted average tested heat rate for nuclear units as reported on the Form EIA-860, Annual Electric Generator Report. No heat rate is
reported for battery storage because it is not a primary conversion technology; conversion losses are accounted for when the electricity is first generated; electricity-to-
storage losses are accounted for through the additional demand for electricity required to meet load. For hydropower, wind, solar, and geothermal technologies, no heat
rate is reported because the power is generated without fuel combustion, and no set British thermal unit conversion factors exist. The module calculates the average heat
rate for fossil-fuel generation in each year to report primary energy consumption displaced for these resources.

" Combustion turbine aeroderivative units can be built by the module before 2023, if necessary, to meet a region’s reserve margin.

) Capital costs are shown before investment tax credits are applied.

i Because geothermal and hydropower cost and performance characteristics are specific for each site, the table entries show the cost of the least expensive plant that could
be built in the Northwest region for hydro and the Great Basin region for geothermal, where most of the proposed sites are located.

¥ Costs and capacities are expressed in terms of net AC (alternating current) power available to the grid for the installed capacity.
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