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Abstract >> this study conducted a quantitative risk assessment of pipeline safe-
ty using the Hy-KoRAM program. The analysis focused on six districts in Seoul
Gangbuk area as a case study, comprehensively evaluating both individual risk
and societal risk for jet fire and vapor cloud explosion (VCE) scenarios. The re-
sults showed that while jet fires had a limited impact range (maximum 15 m) with
low frequency, vapor cloud explosions demonstrated a significantly larger impact
range (up to 100 m) frequency, indicating higher risk potential. Particularly in
densely populated district 4, VCE scenarios predicted up to 390 potential fatal-
ities, requiring additional safety measures under the as low as reasonably practi-
cable principle.
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Fig. 2. Societal risk F-N curve
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Table 3. Selection of accident scenarios

Worst-case accident| Alternative accident

scenario scenario
End point 1) Explosion endpoint: the location where
flammable gases or liquids experience an
overpressure of 0.07 kgf/m’
2) Fire endpoint: the location where flammable
gases or liquids are exposed to radiant heat of
5 kW/m? for 40 seconds
Wind speed and | 1.5 /s, stability class F| Actual local weather
atmospheric conditions, or 3ms,
stability stability class D
Ambient Ambient temperature, | Annual average
temperature 40°C, ambient temperature and
and humidity humidity, 50% humidity of the
region for the past
year, or ambient
temperature is 25°C,
ambient humidity is
50%
Release height ~ |Ground-level release | Actual release height or

ground-level release

Surface roughness | Appropriate terrain type among urban or rural
conditions areas

Temperature of | For substances that are| Use operating
released gases at ambient temperature
substance temperature and
pressure but
handled as
liquefied gases
Release quantity | Assume that the Determined considering
and release maximum reduction by both
duration inventory within a passive and active
container or pipe is|  mitigation systems,
released over a according to methods
period of 10 outlined in KOSHA
minutes guide P-92
(guidelines on
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guide P-110
(technical guidelines
for minimizing
damage in chemical
plants), or American
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inspection (API 581)
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Table 4. Jet fire scenarios and F-N curve results

Jet fire accident scenario F-N curve

Societal Risk F-N Curve

Area 1
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Societal Risk F-N Curve
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Table 5. VCE scenarios and F-N curve results

VCE accident scenario

F-N curve

Area 1

1eak sad sayjeje4 aiow Jo N 40 Aouanbaig

Societal RIsk F-N Curve

Area 2

1eak sad sanyjejed aiow 1o N 40 Aousnbal

Societal RIsk F-N Curve

Area 3

1eak sad sapeye4 aiow Jo N 40 Aouanbaiy

Societal Risk F-N Curve

l

Number Of Fatalities, N

Area 4

1eaf Jad sanyjeje4 alows Jo N 40 fouanbaly

Societal RIsk F-N Curve

Number Of Fatalities, N

Area 5

Jeak sad sapyjeje4 aiow Jo N 40 Aouanbaiy

Societal RIsk F-N Curve

Area 6

1eaf 1ad sajeje4 alow Jo N 40 fouanbaiy

Societal Risk F-N Curve

Number Of Fatal

\A
\
ror

=1

B>
4o
>

+
A

OflLAR[=E:

oi

r
0

ita)

e

X3 M3Z 2025¢ 6



Hjke] =& Alaref| dise] Purple book, Sandia Report
S AR =2 HolHE 7Nk R Al AU S
=45t Xé‘%k@ A W7 skl AlE S
. W AU e s gAte g mg) o3k 9

= sk A 319 B917125 m o
W= Xﬂf&ﬂf‘% F-N AHA 34 7153t 98 4%
of agsis AR Uedth v 5718 Zuk
al= Z{of 100 m o] LIt weE ofr|e 4
Qo APGAL 4= Bl AR Wl SHoA A
2 52 S EAAT 247 88 e &2
e A3t =20k

B Aold BEE 984 Bt Ao i Q)
Zal 3 9 22 TA] A A] oFAA] gRAbel AR
Moz 7lofgt AoR slthEnt Tefut fh 1G
A@Ael ek AAEE ofsfiel AAA a7t By
ojo} 3+ Aolr}. L theksl Halk Alvte]e 2 3

Wl ofgt 271 AFE Fof wel HuE 9@
7k A o] R

O_L.Oﬁ.ﬂﬁ

B AT ARIBARURY] S

Ae] A4 7]1e71eH20215810100060, 44~ ZHF7]
BT 94T 2RI 2 Asked AYE
=]

2 Y AFY-

Vol. 36, No. 3, June 2025

OSSPl - R - At - 2037 | - ZEHE - BAR - NS 341

References

1. D.Kim,J.S
tion for quality control of hydrogen fuel in hydrogen refue-

.Lim, and J. Lee, “Current status of standardiza-

ling stations for fuel cell electric vehicles”, Journal of Hydro-
gen and New Energy, Vol. 33, No. 4, 2022, pp. 284-292, doi:
https://doi.org/10.7316/KHNES.2022.33.4.284.

2. H.Kimand S. Kang, “Analysis of damage range and impact
of on-site hydrogen fueling station using quantitative risk
assessment program (Hy-KoRAM)”, Journal of Hydrogen
and New Energy, Vol. 31, No. 5, 2020, pp. 459-466, doi:
https://doi.org/10.7316/KHNES.2020.31.5.459.

3. N.Nanninga, A. Slifka, Y. Levy, and C. White, “A review of
fatigue crack growth for pipeline steels exposed to hydro-
gen”, Journal of Research of the National Institute of
Standards and Technology, Vol. 115, No. 6, 2010, pp.
437-452, dot: https://doi.org/10.6028/jres.115.030.

4. Asia Industrial Gases Association. “Standard for hydrogen
piping systems at user location”, Asia Industrial Gases Asso-
ciation, 2012, pp. 1-7. Retrieved from https://asiaiga.org/u
ploaded_docs/AIGA%20087_14_Standard%20for%20H
ydrogen%:20Piping%:20Systems%20at%20User%20Locat
ion.pdf.

5. European Industrial Gases Association (EIGA), “Hydrogen
Pipeline Systems”, EIGA, 2014, pp. 7-12. Retrieved from
https://www.eiga.eu/uploads/documents/DOCI121.pdf.

6. Y.D.Joand].J. Kim, “A study on mitigating accidents for li-
quid hydrogen”, Journal of the Korean Institute of Gas, Vol.
16.No. 6,2012, pp. 29-33, doi: https://doi.org/10.7842/kigas.
2012.16.6.29.

7. D.H. Seo, T. H. Kim, and K. W. Rhie, “A study on the calcu-
lation and application of the risk in the hydrogen stations”,
Journal of the Korean Institute of Gas, Vol. 24, No. 5, 2020,
pp. 1-9, doi: https://doi.org/10.7842/kigas.2020.24.5.1.

8. J.LaChance, W. Houf, B. Middleton, and L. Fluer, “Analyses
to support development of risk-informed separation dis-
tances for hydrogen codes and standards”, Sandia National
Laboratories, USA, doi: https://doi.org/10.2172/983689.

Journal of Hydrogen and New Energy <<



	수소 배관 위험도(IR/SR) 평가 및 분석
	Abstract
	1. 서론
	2. 수소 배관 위험도 평가
	3. 위험도 평가 결과
	4. 결론 및 고찰
	References


