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Abstract - According to the Off-Gas Generation and Use Status Report (2015), Off-gas from the steel in-
dustry is estimated to be 80 million tons per year in Korea. If this is purified, large amounts of hydrogen can
be produced, so active research and development related to hydrogen purification facilities is underway. In this
study, a quantitative risk assessment (QRA) was conducted by analyzing the components of a off-gas based hy-
drogen purification facility and investigating risk factors. The risk analysis results were determined to be at an
acceptable level and will be used as basic data to improve the safety of facilities considering the risks of
hydrogen.
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Fig. 1. Process for Hybrid Hydrogen Purification

Table 2. Gas Composition Volume(%) by Process
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Table 1. Composition of Off-Gas

Gas Hz COz CO N2 CH4

Mole Wt 2.0 44.0 28.0 28.0 16.0

Gas COG PSA Tail Gas H, Product Gas Membrane Charge Gas PSA Charge Gas Pretreated Gas
H, 28.80 45.14 >99.995 80.44 80.44 142
CO, 3.39 18.04 0.00 6.43 6.43 9.2
Cco 44.90 27.98 0.00 9.98 9.98 50
N, 21.36 8.28 0.00 2.95 2.95 25.8
CH, 1.55 0.57 0.00 0.20 0.2 1.7
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Table 3. Accident scenario and Frequency data
Inventory Leak Leak
Components Pre Temp. Volume Scenario size frequency Gas
(barG) () ( m3 ) (mm) (/year)
Catastrophic Rupture - 2.00E-06
Large Leak 25 5.00E-06
Feed Gas Drum 6 40 6 g COG
(D-1101) Medium Leak 13 1.00E-05
Small Leak 6 4.00E-05
Catastrophic Rupture - 2.00E-06
Feed Gas Large Leak 25 5.00E-06
Treater 5 40 6 - COG
(T-1001A) Medium Leak 13 1.00E-05
Small Leak 6 4.00E-05
S hic Ri - 1.40E-

Membrane Catastrophic Rupture 0E-05 Membran
Charge %0 20 6 Large Leak 100 1.40E-05 e
Compressor } Medium Leak 50 3.30E-03 Charge
(C-1200) Small Leak 25 8.60E-02 Gas
Membrane Small Leak 3 1.00E-05 PSA

Module 8.8 20 6 Large Leak 25 5.00E-06 Charge
(M-1301) Full-bore Rupture 101.6 1.00E-06 Gas
Catastrophic Rupture - 2.00E-06
TSA Module Large Leak 25 5.00E-06 Pre
0.5 25 6 treated
(TSA) Medium Leak 13 1.00E-05 Gas
Small Leak 6 4.00E-05
Catastrophic Rupture - 2.00E-06
PSA Module Large Leak 25 5.00E-06 H2
8 40 6 Product
(PSA) Medium Leak 13 1.00E-05 Gas
Small Leak 6 4.00E-05
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Table 4. Populations
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Table 5. IR Ranking Grid

Location Control Room Facilities Factory
Population Process Control Engineer Operator
Day 2 2 5
Night 2 2 2
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Table 6. SR Ranking Grid
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PSA1_Leak_Small Hole 0.012 18.8024 0.0049 0.051
PSA2_Leak_Small Hole 0.012 18.4054 0.0048 0.05
PSA3_Leak_Small Hole 0.012 16.6904 0.0043 0.045
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