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Motivation Methodology

Future aviation, shipping and heavy load transportation will continue to depend on energy carriers T r—————— Process Simulation:

with a high energy density. Synthetic liquid fuels (SLF) produced by the Power-to-Liquid route are a : Drocess e Determination of the material
promising alternative to biofuels and can contribute significantly to sustainable and secure mobility. el —ap simulation and energy balances

The conversion of CO, and renewable energy into high quality fuels can reduce oil dependence, e (alculation of process efficiencies
help reduce global warming, and close the sustainability triangle. A techno-economical assessment A  Investigation of various process
of the production process fosters research activities to pave the way to market penetration. % routes

Additionally the technical and economic feasibility and the involved hurdles are identified. L Energetic analysis:
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 |dentification and appraisal of cost drivers and economic hurdles
Process Concept
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capital cost Total capital
. . 8,685 M$ 8,888 M$ 8,601 M$ 8,686 M$
* NPC range from 5.83 $/kg to 7.82 $/kg depending on the Investment
\3.1 % chosen assumptions | [oloperation 5 805 M$/a 2,777 MMS/a 2810M$/a 2,811 MS/a
24.1 % « For an optimistic future scenario (1/3 electrolyzer cost, c0> |
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reduced to 2.29 $/kg

Conclusion Outlook

e The process must run under a high full-load fraction (>70 %) in order to reduce electrolyzer size  Investigation of the technical and economic potential of high temperature steam electrolysis and
and storage capacity (due to fluctuating renewable energies) co-electrolysis of steam and CO,
o Electrolyzer efficiency must be improved in order to reduce electricity demand  Evaluation of various alternative liquid fuel technologies regarding technical feasibility and costs
» Reduction of electrolyzer capital costs and electricity price decreases net production by 9 % per * Assessment of introduction cost of new technology in a highly fossil-fuel-based economy (e.g.,
10 % cost reduction sunk costs, lock-in effects)
e On-site conversion of Fischer-Tropsch excess steam into power has a negligible effect on the
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