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A Study on Consequence Analysis of Coke Oven Gas-Based
Hydrogen Purification Facilities
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{Abstract)

The technology for hydrogen production from by-product gases generated in steel
mills has recently garnered significant attention, with commercialization gradually
progressing. Hydrogen production based on by-product gases presents a critical
technological breakthrough, enabling the reduction of carbon emissions in steel
production while promoting sustainable energy generation. In this study, a
consequence analysis of potential accidents was conducted by analyzing the
components of a newly proposed membrane-PSA hybrid process aimed at reducing
the cost of hydrogen production from the PSA-only process. The findings indicate that
the extent of pipeline damage and weather conditions significantly influence the range
of hydrogen leakage, the radiative heat from jet fires, and the overpressure range in
vapor cloud explosions. These results provide essential foundational data for evaluating
the risks associated with hydrogen leakage accidents and for establishing safety design
and preventive measures.
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Fig. 1 A hybrid hydrogen purification process with
a membrane separation and a PSA process



COG 7|4t 24

WA e A A 3 29 3L
E U= g ek oA AXE AL COGe #
8 el BE, 1, Wies, dRYor S
AR Sl A, gERe, 2% 5o 9AE A
AA Hle, o] TAlIA COG= °F 0.5~4 barG
o e el HelEw, olet oY 232
A9 ae4de sk d S8k 24 ¥

]

o v

Ui FAZIAE] EEje BEat 47|R o
Foll uhea] BN AL e S48 &
T 80% olAom =A%l BT XEHOT PSA
5

= A €

oX,
o
)
>
k=1
i
-
10

>.
pe

3. ?lE 24 A AMLEIR EE
3.1. 3789 2| 3 i 2

AR BHe 9N WY AT} Po] WHe,
upsel-psA 4 FHo 27 FEY 4 9l

o BeE A7l mdolng
e Fhrel 4,
A ZAA gk,

TnE BESER ISk

L

;Gg] 9401

jis

Table 1. Accident Scenario
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Inventory . i .
Components Pr T Tlow Rat Piping Gas Scenario Leak Size | Leak Time
essure | 1emp. | FOw Rale | Gnch) | Components (mm) (min)
barG) | (C) | (Nm’hn) P
Hy 0 79.29 %
COs : 649 9 | Small Leak | 1016 10
Compressor Outlet 9.0 40 473 CO : 10.79 %
(E202) Ny @321 %
2+ 0:41 % | Targe Leak | 25.40 10
CHy : 0.22 %
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Table 2. Distance to lower and upper flammability
limit. (Case 1, 2, 3 : wind speed 1.4, 5.3,

10.5 m/s)

Case | Weather D1stanc[;en] to UFL Dlstan([:;ﬂ to LFL
Case 1 0.41 12.46

20% | Case 2 0.41 9.49
Case 3 0.41 7.44
Case 1 0.72 32.25

50% | Case 2 0.72 33.11
Case 3 0.71 32.38

Table 3. Distance downwind to various intensity
level. (Level 1, 2, 3 = 4.0 12,5, 37.5

kw/m?)
Flame | Distance downwind [m]
Case | Weather | length
[m] |Level 1|Level 2 |Level 3
Case 1 | 6.38 7.61 6.96 | 652
20% | Case 2 | 6.32 7.31 6.78 6.41
Case 3 | 6.32 7.11 6.67 6.32
Case 1 | 14.28 | 20.43 | 17.45 | 15.64
50% | Case 2 | 14.15 | 19.62 | 16.96 | 15.35
Case 3 | 14.14 | 1857 | 16.38 | 15.05
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Table 4. Overpressure range of vapor doud explosion.
(Gase 1, 2, 3 : wind speed 14, 5.3, 10.5 nYs)

Overpressure Maximum

Case | Weather level [barl distance [m]
0.07 27.64
Case 1 0.21 23.28
0.70 21.64
0.07 26.51
20% Case 2 0.21 22.80
0.70 21.40
0.07 15.72
Case 3 0.21 12.46
0.70 11.23
0.07 72.04
Case 1 0.21 59.48
0.70 54.74
0.07 70.17
50% | Case 2 0.21 58.67
0.70 54.34
0.07 78.60
Case 3 0.21 67.99
0.70 64.00
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