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Abstract

This paper reviews the current research status on the stability of compressed air energy storage
(CAES) in underground artificial caverns, focusing on two main aspects: the stability of the sur-
rounding rock and the stability of the plug structure. It reveals the influences of various factors
on the stability of the surrounding rock, including the thermomechanical response and fatigue
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characteristics of rock masses with different mechanical parameters, the presence of initial frac-
tures, fracture initiation, and the resistance to uplift of the overlying rock mass. Additionally, it
addresses the instability of the plug structure caused by compressive failure and shear failure at
the interfaces. Four common types of plug structures are presented, among which the wedge-
shaped plug demonstrates the most favorable mechanical performance. Finally, the paper points
outresearch shortcomings, particularly the lack of studies under thermo-hydro-mechanical multi-
field coupling conditions, providing a reference for future research on the stability of CAES in un-
derground artificial caverns.
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Figure 1. Schematic diagram of a compressed air energy storage system [6]
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Figure 2. A complete stress-temperature coupling process [9]
E 2. —REH - RERNTERE]

LY T

(@) HA - BB H AR (b) MTS 370.50 X & 4%

Figure 3. Mechanical behavior of rock-concrete composite under cyclic loading [11]
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Figure 4. Geometry and boundary conditions of the numerical model [16]
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Figure 5. Limit equilibrium model [20]
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Figure 6. Flowchart of the computational procedure [24]
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Figure 7. Schematic diagram of plugs with different shapes [33]
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