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A Study of the Distance between a Tank and a Dike Considering a
Leakage Velocity at an Opening Hole in case of a Leakage Accident
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Abstract : Chemical accidents generated during maintenance, repair, and normal operation, such as dispersion, fire, and explosions, can
cause massive losses like a 2012 hydro fluorine leak in Gumi, South Korea. Since this accident, many researches have studied physical
mitigation systems. However, due to the lack of potential costs and time, it is really hard for many companies to install mitigation systems
without prior knowledge. Thus, the efficacy of mitigation system should be evaluated. This study assesses a dike design considering the
fluid velocity at an open hole when a leakage accident occurs. It is assumed that leakage materials follow a free fall motion. Throughout
case studies, a current KOSHA guide for a dike design was evaluated and new guidelines handling various conditions were proposed.
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Fig. 1. Horizontal cylindrical vessel: red circle indicates an
open hole with radius r,
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Table 1. Design specifications and operating conditions of HC tank

Items HCl #1 NaOH #1
Tank radius 3000 mm 4000 mm
Tank height 5000 mm 5000 mm
Tank volume 35 m’ 63 m’
The max. radius of Pipe 80 mm 80 mm
Tank pressure 1 atm 1 atm
Tank temperature 25T 25C
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Table 2. Maximum leakage velocities according to various
heights of opening holes in HCI tank

The height of an Maximum leakage velocity

opening hole (m) HCL #1 NaOH #1
4 1.910 1.910
35 2702 2702
3 3.309 3.309
2.5 3.821 3.821
2 4.272 4.272
L5 4.680 4.680

Table 3. A total leakage amount of HCI which flows over a dike

The height of an A total leakage amount (kg)

opening hole (m) HCI #1 NaOH #1
4 14727 1128.93
35 331.99 2659.63
3 531.20 4461.56
25 742.50 6553.1
2 953.57 8833.78
15 1093.24 10447.93
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