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In this Study, in order to derive the range of impact and
the optimal thickness of the reinforced concrete
protective wall in the event of an explosion at a
hydrogen production base, an explosion impact
assessment was conducted via EXDAM 3D explosion
simulation. The impact assessment was largely carried
out in three scenarios: the absence of a protective wall,
the installation of an existing protective wall, and the
derivation of a protective wall thickness to achieve the
damage reduction goal. Setting the damage reduction
goal was to set the slope level (minor level), which
means surface damage without structural deformation
with a damage rate of less than 30% for facilities with a
possibility of secondary explosion in the base. When the
thickness of the protective wall is set at 190mm through
thickness reinforcement and repeated simulation, the
facilities in the base showed a damage level less than
Slight. Based on the results derived from this,
implications for the hydrogen production base currently
installed in the military and the hydrogen production
base to be designed in the future are presented.
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A Z A 22 2L S oS Qe ASEECI Ml ol Z3= Fig. 3% o] 4 BAVIA A dE
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A7 St 2HA G A%E & FFL e FPEES
EAIZES B A ASEF) ¥l aste] v deo] 4
5. A4 vlg A4S gele 5 AUt
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Table 1. Degrees of damage for buildings in explosion simulations
Classification Degree of damage Level of damage
Insignificant Minor damage with little effect Lessthan5 %
Slight Superficial damage without structural deformation 5%-29%
Moderate Structural deformation, but repairable damage 30 % -69 %
Severely Structural changes resulting in serious non-repairable levels of damage 70 % or more
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Table 2. Damage rate of individual buildings without
protective wall
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Fig. 4. Simulation results of existing protective wall in—
stallation status

Table 3. Comparison of damage rate of major buildings
by installation of existing protective wall

Damage Damage
Material rate of Damage rate for
Use of building structure individual Material rate of installation
buildings e} Use of building structure individual of existing
(%) buildings  protective
. (%) wall
] Hazardous material storage ) 0 A
and treatment facilities Relnforcted
concrete ————— " o
2 Class 1 nearby living facilities 24.4 1 Utility buildings  Reinforced 0 13.4
: 2 Management buildings  CONcrete o4 4 15.4
606 Utility buildings Reinforced 36.5 3 Tail gas buffer drum 38
ildi t
607 Management buildings concrete 31.3 4 Hydrogen purifier 1 36.5 26
608 Tail gas buffer drum 92.3 —
- 5 Hydrogen purifier 2 31.3 21.7
609 Hydrogen purifier 1 91.2 —
610 Hydrogen purifier 2 88.15 6 Hydrogen purifier 3 92.3 18.7
611 Hydrogen purifier 3 85.54 7 Hydrogen purifier 4 91.2 14.5
612 Hydrogen purifier 4 82.21 8  Nitrogen package 5 O:helr 88.15 10.3
stee
613 Nitrogen package 5 2:23 85.5 9 Nitrogen tank structures  85.54 13
614 Nitrogen tank structures 87.5 10 SMRIl reformer 82.21 8.4
615 SMR I ref 88.3
retormer _ 11 City gas compressor 85.5 7.4
616 City gas compressor 82.15
I — 12 SMR | reformer 87.5 10.4
617 SMR | reformer 83.5
618 Gas emission facility 0.5 13 Gas emission facility 88.3 50.1
619  City gas—related facilities 98.6 14 City gas-related facilities 82.15 54.8
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Fig. 5. Simulation results of improved protective wall in—
stallation status

Table 4. Comparison of damage rate of major buildings
by installation of improved protective wall

Damage  Damage
rate for rate for
Material installation installation
Use of building of existing of improved
structure . .
protective protective
wall wall
(%) (%)
1 Utility buildings Reinforced 134 10.87
2 Management buildings ~ concrete 15.4 12.56
3 Tail gas buffer drum 38 19
4 Hydrogen purifier 1 26 12.7
5 Hydrogen purifier 2 21.7 11.51
6 Hydrogen purifier 3 18.7 10.61
7 Hydrogen purifier 4 14.5 9.32
8  Nitrogen package 5 Other 10.3 7.61
steel
9 Nitrogen tank structures 13 5.7
10 SMR Il reformer 8.4 6.22
11 City gas compressor 7.4 5.31
12 SMR | reformer 10.4 6.22
13 Gas emission facility 50.1 21.52
14 City gas-related facilities 54.8 26.13
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