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Risk Assessment with the Development of CAES
(Compressed Air Energy Storage) Underground Storage Cavem

Yong-Kyun Yoon*, Saem-Mul Seo, Byung-Hee Choi

Abstract The objective of this study is to assess risks which might occur in connection with the storage of the
highly compressed air in underground opening. Risk factors were selected throughout literature survey and analysis
for the characteristic of CAES. Large risk factors were categorized in three components; planning and design phase,
construction phase, and operation & maintenance phases. Large category was composed of 8 medium risk groups
and 24 sub-risks. AHP technique was applied in order to analyze the questionnaires answered by experts and high-risk
factors were selected by evaluating the relative importance of risks. AHP analysis showed that the operation &
maintenance phases are the highest risk group among three components of large category and the highest risk group
of eight medium risk groups is risk associated with the quality and safety. Risk having the highest risk level in
24 sub-risks is evaluated to be a failure of tightness security of inner containment storing compressed air.

Key words Risk, CAES, Highly compressed air, AHP technique
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ANUAE thE FE Y ofvA= Hglsto] AFst= A
o] Aasitt ofUA| A AlAEloRE WA A%
(Thermal energy storage), =4 Z|%}(Pumped hydro-
electric storage, PHES), Z2}o|& *]%(Flywheel storage),
H e 2] A Z(Battery storage), =& 7]IAA] A%
(Compressed air energy storage, CAES), A=A |
ZHSuper-conductive magnetic storage) 5= & = U
THTer-Gazarian, 2011). “g7]of] A|AIRE ol R] Z7%HA]
28] FolA HiEEl= 7H4 o] vipaL, EeEte]E e |
7ro] A o|| Hutshe, oL kAol ABkE 7}
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2) Air is Pumped
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fired turbine
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Fig. 1. CAES gas turbine plant (After Fthenakis, 2008)
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Fig. 2. Risk management process (After EMA, 2003)
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Table 1. Risk category related to development of CAES underground storage cavern
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Table 2. Priority and ranking for components of large
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Table 4. Priority and ranking for components of small category

ARF A9 <A
A ZF A2 CAES A gigt o3 2% 0.0787 3
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