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Application of Technologies for High-Temperature Steam Electrolysis in Solid Oxide Cells to Large-Scale Hydrogen
Production Systems
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The development and introduction of water electrolysis technologies for carbon dioxide (CO,)-free hydrogen production using power generated
by renewable energy sources have been progressing worldwide in recentyears, as part of the movement toward the realization of carbon neutrality.

Toshiba Energy Systems & Solutions Corporation is continuing its efforts to develop technologies for high-temperature steam electrolysis in
solid oxide cells in order to make more effective use of exhaust heat from existing power generation plants and industrial systems. We have already
developed a small electrolysis cell that achieves an initial current density of more than 0.8 A/cm? and provides adequate durability for four or five
years. We have now developed an improved small electrolysis cell composed of low-cost materials, whose initial performance is comparable to
that of the conventional cell. We have also been making efforts to promote the design of a 500 kW-class electrolysis system and the development of
manufacturing processes for this system with the objective of achieving the practical implementation of large-scale hydrogen production systems
atan early stage.
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Relationship between current density and heat during electrolysis and
power generation of fuel cell
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Basic structure and main materials of solid oxide electrolysis cell
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Conceptual flow diagram of hydrogen production system using high-temperature steam electrolysis technologies
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Comparative evaluation of initial performance of conventional and
improved small electrolysis cells
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