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US Goals
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Breakthroughs Toward a Net-Zero
Economy

JUNE 7, 2021

Conventional Storage Hydrogen
Vehicle
i i Synthetic
Fuel
G uels
Hydrogen \ Upgrading
Oil /
Power Biomass
Renewables T Generation
1O NG
b DA~ Ammonia/
MR ABA R m el Fertilizer
’ 7 "A: ' ’ NZ
Nuclear Hydrogen
Generation
Electric Grid Metals
Refining
Infrastructure

Fossil

Other
End Use

Heating

Gas
Infrastructure



Hydrogen Techno-economics (Target = $1/kg-H,)
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Long -Duration Grld Scale Storage
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Carbon Capture
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80% Carbon-Free Electricity by 2030

Total Energy Demand in 2020 = 4009 TWh

Total Energy Demand in 2030 = 4430 TWh
Roughly 1% demand growth

80% Carbon-Free by 2030 = 3544 TWh



US Power Generation 2020

Total Capacity =1117 GW
Energy = 4009 TWh
Capacity Factor =41%
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80% Carbon-Free Energy by 2030
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Key Messages & Policy Options

* Adirect [revenue neutral carbon tax] or indirect [clean energy standards] reasonable price on carbon [>$50/tCO,]

Energy efficiency to reduce total demand (TWh)
o Whole building performance standards (kWh/m?-year)
o Industrial energy efficiency standards

Preserve current nuclear, try adding new nuclear
o Payment for current nuclear plants We must not leave anyone

o Market for small modular nuclear bEhInd in thiS energy transition
Aggressive deployment of solar and wind

o Transmission line infrastructure

o R&D and Incentives for long-duration storage

Need natural gas with CCS for balancing grid
o R&D to reduce CCS cost
o Increase 45Q to incentivize new markets
o Carve out 45Q for Direct Air Capture
o Authorize FERC to permit and regulate interstate CO2 pipelines
o Expedite permitting for CO2 sequestration

Hydrogen for Hard-to-Abate Sectors
o R&D to develop technology and reduce cost of electrolyzers and pyrolyzers
o Markets for solid carbon
o Incentivize ammonia infrastructure as carrier of H,



