Converting abandoned mines
into giant batteries
A geomechanical approach
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Introduction

* Why store Energy?
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planned Approach

e Where to store Energy?
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planned Approach

 How to store Energy?
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planned Approach

GENERATOR

EXHAUST

e How to store Energy?
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planned Approach

e Focus on geomechanical problems:
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Vent shaft diameter: 0.5 m  Air pressure: 4.2 bar
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e Focus on geomechanical problems
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planned Approach

e Focus on geomechanical problems:

Output Points:
P1: within shale (r=5.8m)
P2: within shale (r=3.8m)
P3: at top of drift (r=1.8m)
P4: in coal at side of drift (r=3.8m)
P5: at side wall of drift-coal (r=1.8m)
P6: in shale at side of drift (r=3.8m)
P7: at side wall of drift-shale (r=1.8m)
P8: at the bottom of the drift side wall (coal)
P9: at the bottom of the drift side wall (shale)
P10: at top within concrete lining (r=1.72m)
P11: at side wall within concrete lining (r=1.72m)
P12: at side wall within concrete lining (r=1.72m)

Vertical stress from weight of overburden
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planned Approach

* Focus on geomechanical problems:

LINED TUNNELS FAILURE ZONES LINED TUNNELS TENSILE IN CONCRETE
7.5 MPa i 7.5 MPa (Pa)
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Outputs

* Papers:
e Stability analysis of the underground infrastructure for pumped storage
hydropower plants in closed coal mines, 2019

e Posters:
e NUMERICAL MODELING OF MINING STRUCTURES FOR THE CONSTRUCTION OF UNDERGROUND
HYDROELECTRIC POWER PLANTS, IEEE, 2019

e Comparing subsurface energy storage systems: Underground pumped storage hydropower, compressed
air energy storage and suspended weight gravity energy, SCIEI, 2020
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