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HTE System needs Thermal Energy supply!
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Concentrated Solar Energy Potential
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Hydrogen Production using Concentrated Solar Heat

 DLR Project – Future Fuels
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[Schiller et al. 2020]
[Kadohiro et al. 2023]

• Successful solar Hydrogen 
production at 820°C

• Feed Stream temperature at 
over 700°C needed

• Storage of steam and high 
temperature energy
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Concentrated Solar Thermal Heat supported HTE Process
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 Supply of high temperature heat
during day and night

 Supply of high temperature heat
during day

 Low temperature steam during
night
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Solar System Cost Calculation
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ୌ୊ ୘୭୵ୣ୰ ୖୣୡୣ୧୴ୣ୰

Major Solar Components HFLCAL

ୌ୊ ୘୭୵ୣ୰ ୖୣୡୣ୧୴ୣ୰ ୌ୊

[Schwarzbözl et al. 2009]
[Dersch et al. 2020]
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Thermal Energy Storage Cost Calculation

LT - Wool

HT - Wool

Steel 
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Flow Direction (Charging)

Flow Direction (Discharging)

TES Unit Cost Calculation Interconnection of the TES units
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𝐸𝐶்ாௌ = 1 + 𝑓௖௢௡௦௧ ȉ ((1 + 𝑓 ாௌ,௉௜௣௘) ȉ ∑𝐸𝐶்ாௌ,௜)



High Temperature Electrolyser Cost Calculation

HTE System Cost Breakdown
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Gas Conditioning
6%

Stack
30%

Power Electronics
30%

Balance of 
Plant
34%

Stack Replacement Prediction

[Böhm et al. 2019] [European Commission 2022]
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Transient Process Simulation & Techno-Economic Assessment

RESULTS



Comparison – LCOH 
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TES TES

10 *Electricity price of 50 €/MWh



Impact on the LCOH₂

Timo Roeder - DLR - Institute of Future Fuels

TES TES
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Comparison - Full Load hours
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Number of HTE – Stack replacements

TES TES
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Comparison – LCOH 
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𝒕𝑻𝑬𝑺 = 𝟏𝟎𝒉, ~𝟔𝟑𝟎𝟎 𝐅𝐋 − 𝐡 Process A Process B

𝐿𝐶𝑂𝐻ଶ ≈ 5,71 €/𝑘𝑔 ≈ 5,77 €/𝑘𝑔

𝒕𝑻𝑬𝑺 = 𝟏𝟓𝒉, ~𝟖𝟏𝟎𝟎 𝐅𝐋 − 𝐡 Process A Process B

𝐿𝐶𝑂𝐻ଶ ≈ 5,38 €/𝑘𝑔 ≈ 5,42 €/𝑘𝑔

TES TES
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Summary

Steady State Process Simulation Transient Process Optimization

Techno-Economic Process Analysis

€
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TES TES
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