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Abstract

When developing new caverns for gas storage, the design must be based on the available space and
planned operation requirements. Cavern size is determined by the desired storage volume, which is often
constrained by surface area at a facility and geomechanical considerations. A cavern design with a high
aspect ratio (i.e., high cavern height-to-diameter ratio) maximizes the volume for gas storage within a given
facility property. The operational envelope of tall gas storage caverns, however, is often limited by the
minimum gas pressure required to maintain cavern stability. Tall caverns also experience higher creep
closure rates compared to shorter caverns of equivalent volume. These effects are often caused by
increasing in situ temperatures and stresses with depth. Increased shear stresses around caverns at
deeper depths are caused by the pressure differences within the cavern and the surrounding salt. Increased
temperature at deeper depths increases the creep rate of the salt, as the salt creep rate is highly
temperature dependent. These factors lead to increased minimum pressures required to mitigate closure
and maintain the integrity of the salt on the cavern surfaces for taller, deeper caverns.

This parametric study sought to investigate the effect of a cavern’s aspect ratio on its working gas capacity
during the cavern’s operational service life. Numerical models were used to simulate the solution mining,
dewatering, and annual gas storage operations of hypothetical cavern designs with various aspect ratios
to estimate the working gas capacity over time. The findings from this parametric study can be used to
inform gas storage cavern designs and maximize the working gas capacity for the desired operational
service life.
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