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Abstract — As the demand for hydrogen increases, the facilities for storing hydrogen has been important, and a few
laws for hydrogen facilities should be complied. According to the Occupational Safety and Health Act in Korea, in case
liquid hydrogen with a storage capacity of 5 tons or more is handled, a Process Safety Management (PSM) system
should be complied. However, there are some standards which are not proper for flammable low-temperature liquefied
substances on the current Occupational Safety and Health Act. In this study, 7 key points in process safey information
and safety operation procedures among PSM components are suggested and how these key points should be improved is
derived based on scientific analysis.
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Table 1. The physical and chemical properties of hydrogen [1]

Molecular Weight 2
Melting Point 259 C
Boiling Point 253 C
Flammable range 4~76 vol%
Auto ignition Temperature 5355 T
Vapor Pressure 760 mmHg (-253 C)
Solubility 1.82 /100 ml (20 C)
Specific Gravity 0.07
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Fig. 1. Main contents of the process safety report.
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Table 3. Damage prediction by hydrogen storage capacity

Table 2. Impact of accidental damage on overpressure [22]

Partial collapse (Unrecoverable)

Steel structures of buildings are damaged and they
deviate from the foundation
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Fig. 2. Damage prediction scope of equipment explosion with storage capacity of 50 m>.
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Table 4. Liquid hydrogen storage facility safety distance (m) [24]

)
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Capacity

@ @ ©) @ ® Potential Dangerous
Exposure
Incombustible material (minimum 2 hours) 1.5 1.5 1.5 3 6
The opening of a building 2 3 4 8 16  Explosive atmosphere in the building due to hydrogen leakage
Act1V1tle§ other than fuel injection (Car wash, 2 3 4 8 16  Explosive atmosphere in case of leakage/ Flam radiation
Car repair shop, etc)
Public Assembly Facilities 4 6 8 16 25 Immediate public exposure
Sidewalk, Parking, etc 2 3 4 8 16  Explosive atmosphere in case of leakage/ Flam radiation

NoteD V<05m’,@05m’<v<2m’@2m’<v<8m’,@®8m*<v<60m’, ®60m®<V<300m’

Table S. Safety distance by storage capacity as suggested by Hydrogen
Regulations [6]

Protection Facility ~ Protection Facility

Capacity (m’) Type 1 Type 2
Less than 10,000 17 m 12 m
Excess 10,000
Less than 20,000 2lm 14m
Excess 20,000
Less than 30,000 24m 16 m
Excess 30,000
Less than 40,000 27m 18 m
Excess 40,000 30 m 20 m
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Fig. 3. The diagram of liquified hydrogen tank [29].
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Key elements

Occupational safety and health act (KOSHA Guide)

Review criteria

Material of Tank Use Austenitic Stainless Steel

Selection of materials within Austenitic Stainless Steel
considering corrosion and penetration characteristics

Vent System

Selection of height of vent stack considering ground radiation
heat from vent stack more than 4,652 W/m? (4,000 kcal/h-m?)

Selection of height of vent stack considering ground radiation
heat from vent stack more than 4,652 W/m? (4,000 kcal/h-m?)

Safety Distance 20 m away from unit process facilities or office

Review safe distance by reviewing explosion overpressure
range according to the amount of storage and facility based on
the amount of leakage

Dike

Presenting the proper capacity guidance of dike, the height of the Consider the size of the dike to minimize the area of the liquid
dike and the minimum distance between the dike and the tank

pool that can be created by the leakage of hydrogen

Office Protection Structure
protected

Safety distance is not mandatory if the walls of the office are

Exceptions to the safety distance obligation of all structures,
such as walls and roofs, are installed as protective structures in
consideration of damage to surrounding structures caused by
explosions, scattering debris and reflection waves

Flame Detector -

Installation of adaptive sensors to invisible hydrogen flame

Safety Operation Procedure
(SOopP)

Include procedures for vacuum maintenance in the vacuum
insulation section of the storage tank
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