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Abstract >> This study addresses the escalating issue of worldwide hydrogen gas
accidents, which has seen a significant increase in occurrences. To compre-
hensively evaluate the risks associated with hydrogen, a two approach was em-
ployed in this study. Firstly, a qualitative risk assessment was conducted using
the bow-tie method. Secondly, a quantitative consequence analysis was carried
out utilizing the areal locations of hazardous atmospheres (ALOHA) model. The
study applied this method to two incidents, the hydrogen explosion accident oc-
curred at the Muskingum River power plant in Ohio, USA, 2007 and the hydrogen
storage tank explosion accident occurred at the K Technopark water electrolysis
system in Korea, 2019. The results of the risk assessments revealed critical is-
sues such as deterioration of gas pipe, human errors in incident response and
the omission of important gas cleaning facility. By analyzing the cause of acci-
dents and assessing risks quantitatively, the effective accident response plans
are proposed and the effectiveness is evaluated by comparing the effective dis-
tance obtained by ALOHA simulation. Notably, the implementation of these
measures led to a significant 54.5% reduction in the risk degree of potential ex-
plosions compared to the existing risk levels.

Key words : Hydrogen accident($ A At 1), Bow-tie risk assessment(Lt H| 4 E} 0|
QM ™IL), Areal locations of hazardous atmospheres(Ll 7| 2| ¢ X| &
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Table 1. Scenario condition of H; tube trailer in Muskingum
power plant

Hydrogen tube trailer (Muskingum)

Design pressure of Hy tube [barg] 182
Operating pressure of H tube [barg] 172
Height of H, tube [m] 12.19
Diameter of H, tube [m] 0.55
Internal volume of H, tube [L] 2,300
Storage mass of H» tube [kg] 17.7
Weather condition (Muskingum)
Wind velocity [m/s] 12.67
Wind direction NNE
Air temperature [C] 2.8
Relative humidity [%] 88
Alr stability class D
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