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Abstract In this study, a numerical simulation was performed using commercial code Fluent(v.17.1). The
underground Combined Cycle Power Plant (CCPP) was simplified to analyze the methane gas leakage with the crack
size and position. In addition, extensive numerical simulations were carried out for different crack sizes from 10 mm
to 20 mm. The crack position is the gas leakage, which is assumed to be near the pipe elbow and the gas turbine.
A total of 4 cases were compared and analyzed. To analyze the gas leakage, the concept of the Lower Flammable
Limit (LFL) was applied. The leakage distance was defined in the longitudinal direction, and the transverse direction
was estimated and quantitatively analyzed. As a result, the leakage distance in the longitudinal direction varies by
52.3 % depending on the crack size at the same crack position. Moreover, the maximum difference was 34.8 %
according to the crack position when the crack sizes are identical. As jet flow impacts on the obstacle and changes
its direction, the recirculation flows are formed. These results are expected to provide useful data to optimize the
location and number of gas detections in confined spaces, such as underground CCPP.
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Fig. 1. (a) Schematic of Computational Domain,
(b) Computational grid

Table 1. Boundary conditions

Crack position Crack size
Case 1 Near the pipe elbow 10 mm
Case 2 Near the pipe elbow 20 mm
Case 3 Near the gas turbine 10 mm
Case 4 Near the gas turbine 20 mm
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