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Hydrogen Electric Power Storage System Using Renewable Electricity
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With the widespread introduction of renewable energy sources including photovoltaic and wind power facilities in Japan since the Great East
Japan Earthquake of March 11, 2011, electricity storage systems have become necessary for load leveling and demand regulation.

Toshiba has been developing a hydrogen electric power storage system, which produces hydrogen using surplus electricity and generates elec-
tricity by fuel cells using the produced hydrogen. Through conceptual design of such a system using solid oxide electrolysis cells (SOECs) with high
charge and discharge efficiency, we have confirmed that a system using SOECs achieves a system charge and discharge efficiency of 80% and has a
cost advantage in the case of large-capacity and long-term electricity storage.
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Overview of renewable energy generation and hydrogen electric power
storage system
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Relationship between power capacity and storage time of various electric
power storage systems
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Configuration of hydrogen electric power storage system
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(a) EBAZER (SOEC) (b) BB (SOFC)
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Charge and discharge chemical reactions
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Chemical reaction energy
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Example of current-voltage characteristics of prototype electrolysis cell
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Temperature variations in heat transfer test
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Comparison of characteristics of high-temperature thermal storage materials
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Results of simulation of temperature distributions
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Heat transfer test of high-temperature thermal storage equipment
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Main specifications of hydrogen electric power storage system
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Results of cost evaluation
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Overall view of system obtained by system conceptual design
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