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sdhyoun02@naver.com Abstract >> As the hydrogen economy receives attention, much research has

been cond
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ucted on water electrolysis that can produce green hydrogen. After in-

vestigating the various risk factors that exist in the alkaline water electrolysis

Accepted 27 August, 2024 process through hazard and operability study and job safety analysis, which are
risk assessments, measures to ensure safety were prepared and made into a

manual. P

ossible risks that could occur during various emergency stop sit-

uations and operations were identified, and leakage of potassium hydroxide

(KOH) and

hydrogen used as electrolyte appeared to be the main risk. If you uti-

lize a risk assessment for the relevant equipment when writing a manual, you will

be able to
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prepare work procedures that substantially reduce risk factors.
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Table 1. Frequency and intensity

Frequency
5 (high) Frequently
4 (medium high) Sometimes
3 (medium) Rarely
2 (medium low) Hardly
1 (low) None
Intensity

5 (critical) 1 dead, 2 or more injured

4 (significant) 1 or more injured

3 (normal) 2 or more minor injuries

2 (slight) Less than 1 minor injury

1 (negligible) Safety design
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Table 3. Sample of HAZOP
Node Deviation Cause Consequence Safety/management | F | I | R Recommendation
Al f El |
Water supply dded Use o ectrolyzer Periodic check . L
. component unrefined damage due to 4 | 1 | 2 |Filter periodic change
line . KOH filter
(as well as) water foreign substances
Concerns about
Establish f work
Danger of | damage to human | Equipping MSDS stablishment of wor
KOH procedures
circulation line Safety electrolyte health and the Confirm 2143 Wear protective
4 (KOH) environment in case harmful risk p v
of leakage equipment
Leak f
Low pressure coer?n:cgtieo(r)ls Hydrogen detector
H2 line P . Hydrogen leakage | Pressure detector | 4 | 3 | 3 Daily check
(less) such as fittings
- alarm
and joints
Low 02 seal pot freezes Review of driving
02 line temperature | Cold weather and Il))reaks Heatline 3122 methods in cold
(less) weather
Air inflow into
Al
. dded Pneumatic air hydrogen Check valve Separation of
N2 line component . oo 13 |1 L
(as well as) inflow vapor-liquid 02 sensor pneumatic air line
separator
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Initial setting . . . 21212 .
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Table 5. Accident type classification

Field Accident type Facility

Chemical leak Alkaline water

electrolysis equipment

Chemistry
Chemical burns

Hydrogen gas leak and Alkaline water

G fire electrolysis equipment
as
Asphyxiation due to Nitrogen generator
leakage of nitrogen, etc.| (nitrogen cylinder)
o Electric shock o
Electricity - Full facilities
Fire
Machine | Pinching and cutting Power plant
Alkaline water
Burn . .
electrolysis equipment
Etc.

Each mechanical

Wounds and bleeding equipment
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