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Exaloules (EJ)

IEA: The case for CCS / cost of energy transition
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https://ieaghg.org/files/2019-05_CCS_in_Energy_and_Climate_Scenarios.pdf

Net Zero America (2021): CCS in all scenarios

Energy and industrial CO, emissions are net negative by 2050 to
deliver net-zero emissions for the full economy
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significantly in all net-
zero pathways; coal use
all but disappearing by
2030.
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Carbon storage in long-lived
products is included in the
modeling, but is not shown

explicitly here.
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CCS — negative emissions

GHG emissions (GtCO,e/year)
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Circularity scenarios: future CCS from waste recycle

J.-P. Lange, Towards circular carbo-

chemicals — the metamorphosis of

Betrochemlcals, Energy Environ. Sci.,
021, 14, 4358-4376
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Infrastructure Utilization:
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Net Zero America (2021): CCSin all scenarios
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US Gulft Coast: CO, sources, pilpelines, sinks
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McKinsey / Hydrogen Council

Production cost of hydrogen === jverage location e e Optimal location
USD/kg

6.0: Exhibit 5: Announced clean hydrogen capacity through 2030
' Breakeven between gray and renewable requires ...
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https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021.pdf

Blue Hydrogen Manufacture: SMR = ATR =2 POx

Different blue hydrogen technology line-ups
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Hydrogen Manufacture: SMR = ATR =2 POx

SMR is the most common hydrogen technology, but is it also the best
for blue hydrogen?

Levelised cost of hydrogen
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Conclusions / Q&A / Follow-up

m CCS= global affordability for energy transition & permanent storage (1000+ years)

m Utilization (CCUS) is challenged as alternative because CO, is often re-emitted.

m United States is uniquely advantaged for storage in depleted hydrocarbon
reservoirs

m Offshore CO, storage can improve stakeholder acceptance

mBlue hydrogen (natural gas conversion + CCS) is already at DOE 1:1:1 targets and
offers attractive options for decarbonization
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