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Table 1b. Estimated levelized cost of electricity (LCOE, unweighted) for new generation

resources entering service in 2025 (2019 dollars per megawatthour) % B)L/MWh
Capacity Levelized Levelized Levelized Levelized Total LCOE
factor capital fixed variable transmis- Levelized including
Plant type (percent) cost o&M? O&M  sion cost tax credit? tax credit
Dispatchable technologies
Ultra-supercritical coal G 85 47.57 5.43 2227 117 NA 76.44
Combined cycle  RKRITRES 87 8.40 1.59 26.88 1.20 NA 38.07
Combustion turbine KRR 30 16.17 2.65 44.33 3.47 NA 66.62
Advanced nuclear RFAH 90 56.12 15.36 9.06 1.10 -6.76 74.88
Geothermal HhER 90 20.38 14.48 1.16 1.45 -2.04 35.43
Biomass INAAN 83 39.92 17.22 36.44 1.25 NA 94.83
Non-dispatchable technologies
Wind, onshore EERAD 40 29.63 7.52 0.00 2.80 NA 39.95
Wind, offshore FERD a4 90.95 28.65 0.00 2.65 NA 122.25
Solar photovoltaicc ABYE 29 26.14 6.00 0.00 3.59 -2.61 33.12
Hydroelectric*> KD 59 37.28 10.57 3.07 1.87 NA 52.79

HE : US Energy Information Administration (2020)
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Figure 2.3 > Job creation per million dollars of capital investment in power
generation technologies and average CO2 abatement costs
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New solar PV and wind have low abafement cosfs, as do nuclear lifetime extensions and
repowering existing wind and hydro facilities; solar PV provides the largest boost fo jobs.

Note: Avoided CO; emissions calculated based on displacing coal-fired generation, global averages shown.
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'i) Check for updates

A systematic review of the costs and impacts of
integrating variable renewables into power grids

Philip J. Heptonstall® ® and Robert J. K. Gross @

The impact of variable renewable energy (VRE) sources on an electricity system depends on technological characteristics,
demand, regulatory practices and renewable resources. The costs of integrating wind or solar power into electricity networks
have been debated for decades yet remain controversial and often misunderstood. Here we undertake a systematic review of
the international evidence on the cost and impact of integrating wind and solar to provide policymakers with evidence to inform
strategic choices about which technologies to support. We find a wide range of costs across the literature that depend largely
on the price and availability of flexible system operation. Costs are small at low penetrations of VRE and can even be negative.
Data are scarce at high penetrations, but show that the range widens. Nonetheless, VRE sources can be a key part of a least-cost
route to decarbonization.

HH# . Heptonstall and Gross (2021)
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Fig. 2 | Data for operating reserve, capacity adequacy, aggregated and profile costs. Costs are normalized to 2017 Euro. The VRE penetration level

is expressed using the most common metric found in the literature, that is, the percentage of annual electricity demand met by VRE. Approximately
three-quarters of the entire dataset used this metric. Less common metrics for assessing VRE penetration levels include the percentage of total system
installed capacity and the percentage of peak system load. Findings that used these metrics are not included in the figures in this paper as the data are not
directly comparable. Data sources for this figure are from refs. /-« woi2% The operating reserve data were drawn from 11 studies with no single study
dominating the results. Capacity cost data were drawn from seven studies, with ref. ** contributing approximately 75% of the total number of data points.
Aggregated cost data were drawn from three studies, with ref. ** contributing over 60% of the data. Profile costs data were drawn from five studies, with
ref. " contributing slightly less than half of the data points. This data are available in the Supplementary Data.

HH# . Heptonstall and Gross (2021) 16
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