Pathway Study for Large-Scale Hydrogen Production from Solid Oxide
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Objective

This study seeks to elucidate the research and development pathways to reach the Hydrogen Shot goal of producing hydrogen at $1/kg or less via solid oxide electrolysis cell (SOEC) technology. Techno-

economic analyses were carried out to investigate the impact of a series of stepwise technology improvements on the cost and performance of a large-scale 1 GW, class hydrogen production plant.
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Overall Cost Target for the Hydrogen Shot Goal: $1/kg Hydrogen
Pathway Comparisons for Levelized Cost of Hydrogen (LCOH) - Resuts
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R R Ty v « Electricity costs dominate the LCOH along the entire pathway with a baseline cost of $60/MWh.
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» Pressurized systems have higher capital costs but lower auxiliary loads, resulting in a net decrease in LCOH at the
baseline electricity cost.
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« Improved degradation rates and increases in current density are the largest technological factors for reducing LCOH.
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« R&D efforts idenftified here lead to modest improvements in SOEC system performance with an LHV efficiency
Increase of 1 percentage point across the pathway.

1.00 0.20

0.25
0.24 0.24
0.50 ey

0.13 s i 2,000,000 85750
0.10 0.11 0.10 0.08 0.08 0.08 0.08 0.08 0.08 0.08 co: N BN @@
0.08 0.08 0.08 0.09 0.08 0.08 0.08 0.08 0.02 984
0.24 0.25 0.24 0.18 0.19 0.18 0.19 0.18 0.18 0.17 0.17 E E
0.00 0.00
A

()
L)
A P A P A P A P A P A P P

0.10

0.18 0.17

« The total LCOH reduction (without electricity) over both pathways was roughly 70 %, and roughly 15 % with electricity
costs included.
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« Electricity prices around $16/MWh would achieve the Hydrogen Shot goal of $1/kg hydrogen at the end of the
pathway while $38/MWh would allow for $2/kg hydrogen.

LCOH for both atmospheric and pressurized cases along the pathway with electricity included (left) and electricity excluded (right).

Electricity Price Sensitivity Analysis
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