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Risk Assessment for the Integrated System of Hydrogen Generation
System Linked to Fuel Cell
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TCorresponding author :
emtxx@hoseo.edu Abstract >> Efforts are continuing to change from fossil fuels used to hydrogen

_ energy society. In order to become a hydrogen society, stable production and re-
Eisies';’zd i oN;ZizmbEZr?géz ,  allifeapplicability are important. As a result, hydrogen generation system linked
Accepted 6 December, 2023 to fuel cell are being developed. Through this, it is expected that production to

power generation will be possible where desired by utilizing the existing urban
gas piping network. Hydrogen generation system and hydrogen fuel cell have
been subjected to risk assessment and have already been commercialized, but
no risk assessment has been conducted on the integrated system linking them.
Therefore, it is intended to secure its safety by conducting a risk analysis on the
integrated system.
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Fig. 1. PFD of hydrogen generation system
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Table 1. Hazards of hydrogen generation system
No. Hazard

Decreased hydrogen purity and production volume due to
1 insufficient heat supply to the burner and decreased
catalyst activity

PSA step malfunctions, hydrogen production and

2 adsorption efficiency decrease

3 Hydrogen purity decreases when nitrogen is mixed

4 Hydrogen purity decreases in case of excessive moisture
inflow due to poor performance of WGS

5 Damage to the reformer catalyst due to impurities when DI

water purity decreases
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Table 2. Hazards of hydrogen fuel cell

No. Hazard

Stack damage and burner catalyst damage when supplying
hydrogen at a higher pressure than the process pressure

1

Burner catalyst damage when hydrogen air-fuel ratio

2 control fails

‘When the voltage drops due to insufficient hydrogen supply,
the fuel cell stops operating and power generation stop
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Table 3. Table of frequency

No. Frequency
5 More than one occur on operating time
4 Not more than one occur on operating time
3 Sometime can occur on operating time
2 Probability of hazard exists on operating time
1 Very rarely occur on operating time

Table 4. Table of criticality

No. Criticality
5 Fatality, more than two men injured
4 More than one man injured
3 More than two men hurt
2 Not more than one man hurt
1 Safely designed process

Table 5. Risk matrix

Frequoncy Criticality 5 4 3 ) |
5 5 5 4 3 3
4 5 4 3 3 2
3 4 3 3 2 2
2 3 3 2 2 1
1 3 2 2 1 1
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Table 6. Hazards of integrated system

No. Hazard

Fuel cell operation fails when hydrogen supply fails due

1 .
to low hydrogen production

Concern about damage to the SMR when mixed between
SMR

Damage to the fuel cell stack due to the SMR stopping
3 | when the residual pressure of the hydrogen cylinder is

insufficient
4 Unification of system by connecting multiple fuel cells to
one process line
5 Stack damage when mixing low-purity hydrogen

produced in the SMR with hydrogen on the bombe
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