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High Temperature Steam Electrolysis System coupled Idaho Falls, ID 83415 Research Objectives
to an Advanced High-Temperature Nuclear Reactor

Development of energy-efficient, high-temperature, regenerative, solid-oxide
Schematic of Single-Cell Test Facility for High fuel cells (SOFCs) for hydrogen production from steam.

Temperature Steam Electrolysis at INEEL — Reduce ohmic losses to improve energy efficiency

— Increase SOFC durability and sealing with regard to thermal cycles

— Minimize electrolyte thickness

— Improve material durability in a hydrogen/oxygen/steam environment

— Develop and test integrated SOFC stacks operating in the electrolysis
mode
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Specification and testing of hydrogen-permeation-resistant materials for a
high-temperature heat exchanger
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Energy budgets for steam electrolysis Overall process efficiency is competitive
are more favorable at high temperature with thermochemical cycles
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