Subsurface Bulk-Scale, Non-Thermal Energy Storage for the Energy Transition

Abstract

Increasing use of intermittent renewable energy sources (solar PV and wind) for electrical
power generation is creating enormous demand for bulk-scale long-duration energy
storage. Assessing the technical and economic feasibility of various energy storage
approaches requires an understanding of the size of the U.S. energy system and how
energy is used. The concepts of power capacity and energy storage capacity along with
demand requirements need to be understood. Subsurface porous media reservoirs have
been used for natural gas storage for over 100 years, and offer a large opportunity for
bulk-scale long duration storage by compressed air energy storage and hydrogen storage.
Brief primers on compressed air energy storage and underground hydrogen storage will
be presented, along with discussion of other subsurface non-thermal energy storage
options, such as gravitational potential energy systems.
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