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Hydrogen Production and Hydrogen Power Storage Systems

Using Solid Oxide Electrolysis Cells
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The Japanese government is promoting improvement of the country's energy self-sufficiency rate to approximately 22-24% in 2030 in line with
the "Long-Term Energy Supply and Demand Outlook" released in July 2015, and is planning to achieve a 26% reduction in emissions of greenhouse
gases including carbon dioxide (CO.) by 2030 compared with the level in FY2013 in accordance with the Paris Agreement adopted at the 21st Session
of the Conference of the Parties to the United Nations Framework Convention on Climate Change (COP21) in December 2015. Furthermore, in the
Revised Version of the "Strategic Road Map for Hydrogen and Fuel Cells" released by the government in March 2016, targets have been set for the
costs of stationary fuel cells and for the numbers of fuel cell vehicles (FCVs) and hydrogen stations to be introduced, and a working group has been
established toward the realization of a "CO.-free hydrogen society." To achieve these goals, the development of hydrogen production, storage, and
transportation technologies has recently been progressing aimed at the introduction of large-scale renewable power generation systems and the
reduction of CO, emissions.

With this as a background, Toshiba is promoting the development of water electrolysis systems as key technologies for CO.-free hydrogen
production, including a solid oxide electrolysis cell (SOEC) that achieves approximately 30% higher efficiency compared with conventional polymer
electrolyte membrane electrolysis cells, as well as high-efficiency large-scale hydrogen power storage systems realized by combining SOECs with
solid oxide fuel cells (SOFCs).
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Outline of hydrogen power storage system
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Changes in temperature of SOEC stack during current-voltage (I-V) charac-
teristics measurement
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Structure of flat cylindrical type cell stack
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Dependence of |-V characteristics on steam supply ratio of SOEC stack
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SOEC multi-stack evaluation unit

3 —
5 oL BRKRERER
£
3 KERAES
o
H
®O1
%
¥
0 | | | | J
0 0.2 0.4 0.6 0.8 1.0

EIREE (A/cm?)

6. EMEREKRRESEOLR — ERER»OFFTIN LR
FHRAERE, FERICREALIKEREEZHBELZDOT, 1212100 % D%
HWREPH LN TV D,

Relationship between electrolysis current and hydrogen production rate
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Comparison of |-V characteristics of short-stack and multi-stack units
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Flows of processes of SOEC system for heat-mass balance analysis
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Conditions of rated operation of SOEC hydrogen production unit
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Hydrogen power storage system with high charge-discharge efficiency
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5 MWe-class hydrogen power storage system
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