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Analyses of Scenarios Based on a Leakage of Highly Compressed Air and
Fire Anticipated in CAES (Compressed Air Energy Storage) Facility

Yong-Kyun Yoon*, Eun-Hye Ju

Abstract In this study, scenarios based on the leakage of highly compressed air and fire occurrence turned out
to be high risks in an operation stage of CAES facility were constructed and estimated. By combining Bernoulli
equation with momentum equation, an expression to calculate an impact force of a jet flow of compressed air was
derived. An impact force was found to be proportional to the square of diameter of fracture and the pressure of
compressed air. Four types of fire scenarios were composed to evaluate an effects that seasonal change and location
of fire source have on the spread behavior of smoke. Smoke from the fire ignited in the vicinity of CAES opening
descended more quickly below the limit line of breathing than one from the fire occurred 10 m away from CAES
opening, which is expected to occur due to a propagation of wave front of smoke. It was shown that a rate of
smoke spread of the winter fire is faster than one of the summer fire and smoke from the winter fire spreads
farther than one of the summer fire, which are dependent on the direction of air flow into access opening. Evacuation
simulation indicated that the required safe evacuation time(RSET) of the summer and winter fires are 262, 670 s
each.
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Fig. 1. Changes of impact force with diameter of fracture
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Table 1. Fire scenarios

PETNAA A AloA WY 7Tt 4537 7=

ol
=

a4 Auele B4

Type of scenario Season Location of fire source
1-1 Summer Adjacent to a wall of CAES opening
1-2 Summer 10 m away from a wall of CAES opening
2-1 Winter Adjacent to a wall of CAES opening
2-2 Winter 10 m away from a wall of CAES opening

Fig. 3. Mesh layout
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Fig. 5. Smoke spread with elapsed time in Scenario 1-2
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