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Background and Motivation

» Using green hydrogen is a promising way to avoid greenhouse gas emissions in a future energy system

 Solar energy is an enormous energy source and using a combination of PV and CSP plants including thermal energy storage can provide cost-
efficient electricity even during night.

« High temperature electrolysis yields the highest electrical energy efficiency as high temperature heat can substitute a part of the electricity. The
heat can be supplied with solar energy at low costs. Thus, OPEX can be reduced while CAPEX increase with such a system compared to other
electrolysis systems.

» Therefore, a techno-economic analysis is conducted to identify the potential of concentrated solar heat supported high temperature electrolysis
and to identify the main cost drivers.

Methods and Assumptions

Process Simulation * Based on a selected location, hourly data of the solar
resources are used to optimize the heliostat field and
simulate the process including different control
strategies.

« Techno-economic optimization of the system to
minimize the LCOH by variation of:

— Electrolyser power

Recelver

Solar Ressource
(DNI)

Electric Power Supply

ffffffff
E
E }4TE i

1
£

Heat

Recovery — Thermal storage capacity
1.0 — Location dependent solar resources
AT O, « Sensitivity analysis using Monte Carlo simulation with
5 o
\I\\I\ A\ Water £25% cost parameter variation.
Feed || Feed  Main assumptions:

— Fixed average costs for electricity
— Electrolyser litetime of 40,000 h and 80,000 h in
2020 and 2035, respectively.
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Conclusion

« To achieve low LCOH, the specific investment costs must first be reduced. Further, the electricity price has a major influence on the production
costs in the 2035 scenario with lower CAPEX. Therefore, operating scenarios with variable electricity price have to be investigated.

» Larger thermal energy storage capacities increase process full load hours and decrease LCOH. This has a smaller impact at sites with high solar
irradiance.

« With investigated cost development goals the solar powered high temperature electrolysis process is a potentially cost-effective technology for

green hydrogen production. With further studies on the impact of economies of scale, a potential reduction in capital cost could lead to lower
LCOH.
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