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Abstract - According to the government’s roadmap for revitalizing the hydrogen economy, various in-
dustries carry out projects using liquefied hydrogen as an energy source. However, safety standards necessary
for operational demonstration projects are not prepared in Korea, thus, it is necessary to prepare safety stand-
ards as soon as possible. Therefore, in order to secure the safety of liquefied hydrogen instrumentation and han-
dling facilities, it is necessary to prepare safety standards that comprehensively consider the risk of liquefied
hydrogen. This study aims to prioritize safety standard items using ETA, FMEA, and AHP, which are risk as-
sessment techniques, to present the feasibility of selecting safety standard items.
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Table 1. Methods used in the study

Sortation Method How to use
Deriving the circumstances
ETA(Event tree | of the accident of Liquefied
analysis) Hydrogen Utilization
Risk Facilities by Step
assessment Relative assessment of
FMEA (Failure . .
effectiveness and economics
Modes and

for each i -
Effects Analysis) or each item and deriving

SAPN values
decision AHl"(Analytlc Derive the importance of
R Hierarchy .
making each cause of accident

Process)
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2.1 ETA(Event Tree Analysis)
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Fig. 1. Generic ETA showing primary and secon-
dary trees.
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2.2 FMEA(Failure Modes and Effects Analysis)
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2.3 AHP(Analytic Hierarchy Process)
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Table 2. Example of a double contrast

factors Effectiveness Economic feasibility
Effectiveness 1.000 3.915(a)
Economic
0.255(b 1.000
feasibility 55(b)
Sum 1.255 4914

Table 3. Example of importance derivation

factors Derivation method
Effectiveness {(1.000/1.255)+(3.915/4.914)} =2
Importance 0.797

Table 4. FMEA of Loss of containment.

Effectiv | Economic

No. Standard content
o ndard conten eness | feasibility

A system shall be provided to
prevent overcharging of the
liquefied hydrogen storage tank
and to protect the liquefied
hydrogen storage tank in the
event of overcharging.

The storage facility is provided
with a control device for
preventing condensation of air
in the storage facility.

A connector is installed in the
outer tank of the liquefied
3 hydrogen storage tank to 5 4
measure the vacuum level in
the annular space.
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Fig. 6. AHP Survey Results.
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Table 5. Derivation of SAPN.

2 B A
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Table 6. Examples of selected safety standards

No. Standard content Sortation Standard content
A system shall be provided to prevent overcharging of Stor. A connector is installed in the outer tank of
the liquefied hydrogen storage tank and to protect the 0, .a ?’e the liquefied hydrogen storage tank to mea-
1. . facilities .
liquefied hydrogen storage tank in the event of sure the vacuum level in the annular space.
overcharging.
Overpressure The overpressure safety device shall not be
Effecti . P . .
‘ectiven ECOI.IO.I‘I‘I]C Importance | SAPN ercer'l safety device exposed dlrecfly‘ to‘ hqueﬁe(.i hydrogen
ess feasibility conversion except when it is in operation.
333 35 0.27 3.15 80 Ultra-low temperature valves installed in li-

The storage facility is provided with a control device
2 |for preventing condensation of air in the storage

quefied hydrogen storage facilities shall be
products certified by authorized agencies for
liquefied hydrogen or those proven to be

Valve
performance

safe through previous use history.

facility.
Effectiven ECOI.IO.H‘I]C Importance | SAPN Percerll
ess feasibility conversion
2.66 3 0.27 2.16 55

A connector is installed in the outer tank of the
3 |liquefied hydrogen storage tank to measure the vacuum
level in the annular space.

Effectiven ECOI.IO.l‘l‘liC Importance | SAPN Percerll
ess feasibility conversion
3.33 4 0.27 3.6 91
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1% % UAM 591 8 4 25 ok o] ol
AR A Fe] Hopel AH S A&
% slo] £33 515 o2l % 1) ol
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A&
w : Relative importance of evaluation criteria
A : Two-way comparison matrix
Anax - Maximum value of the Eigen Value Index
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