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Million tonnes of hydrogen
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High Temperature Steam Electrolysis Hybrid-Sulfur Process
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Development of the Sulfur-lodine Cycle:

= Process evaluation including flowsheet optimization, selection of
construction materials with suitable corrosion and mechanical
properties and selection of catalysts for SO, and HI decomposition.

= Bench-scale experiments to optimize process conditions.

= Pilot-scale plant construction and performance testing to confirm
scaling parameters and materials performance.

= L ong-term testing for validating catalyst performance and suitability of
construction materials.
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Development of High Temperature Steam Electrolysis:

= Process evaluation including flow sheet optimization and development of
methods for separation of hydrogen from the residual steam.

= Development of advanced materials for electrodes, electrolytes and
interconnections, particularly for achievement of low cell and stack resistance
and for decreased degradation rates.

= Development of advanced cell and stack designs.

= Experimental testing of promising cell configurations and materials at scales
ranging from watts to multi-kW, and in pressurized stack experiments.

= Pilot-scale plant (200 kW) construction and demonstration.

= Theoretical and experimental feasibility studies of high-temperature co-
electrolysis of steam and CO, while integrating different primary energy
sources
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Development of Copper-Chlorine (Cu-Cl) Cycle and Assessment of other
alternative cycles and economic evaluation

Cu-CI Cycle evaluation including determination of process options, flow-sheet optimization
and selection of materials.

Cu-CI Cycle component and bench-scale experiments to define and evaluate key
parameters such as thermodynamic properties, rate constants, and equipment selection.

Integrated testing of lab-scale system for 100 L/h hydrogen production.

Development of HyS process: SO, Depolarization Electrolyser (SDE) development, and
laboratory-scale tests and optimization.

Technical evaluation of potential alternative cycles with reference to S/I and HTSE regarding
methodology, feasibility and process efficiency and economics.

Basic R&D as proof of principle for process development.
Economic evaluation for all hydrogen production processes coupled to nuclear reactors.
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Hydrogen Production and Nuclear Reactor Coupling

System evaluation and optimization of coupling circuits.

Develop standards on the separation of nuclear reactor and hydrogen production process.
Develop methodology and requirements for all safety aspects.

Develop methodology for system integration.





