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Hydrogen Energy System for Balancing Consumption in Renewable-Supplied
Buildings
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This paper outlines a hydrogen energy system that has been developed for buildings supplied by photovoltaic (PV)
cells and explains its basic characteristics. Hydrogen is produced using surplus electricity available when, on sunny
days, the PV cells generate more power than the building consumes. The fuel cell supplies electricity and heat
during periods of high demand or when PV (or other renewable) generation is low. The ability to directly supply a
building with renewable electricity promotes more efficient energy usage. The authors consider an optimal
operation regime based on the characteristics of the various system components and evaluate its validity by
comparing actual operations with a prior simulation. The paper also shows a design method for the rated capacity of

each component based on control simulations, and verifies feasibility of this system in a building.
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