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Abstract - In this study, quantitative risk assessment was carried out for city gas high-pres-
sure pipelines crossing through urban rivers. The risk assessment was performed based on ac-
tual city gas properties, traffic volume and population and weather data in the worst case sce-
nario conditions. The results confirmed that the social and individual risks were located in con-
ditionally acceptable areas. This can be judged to be safer considering that the risk mitigation
effect of protecting the pipes or installing them in the protective structure at the time of the
construction of the river buried pipe is not reflected in the result of the risk assessment. Also,
SAFETI v8.22 was used to analyze the effects of wind speed and pasquil stability on the acci-
dent damage and dispersion distances caused by radiation. As a result of the risk assessment,
the safety of the pipelines has been secured to date, but suggests ways to improve safety by
preventing unexpected accidents including river bed changes through periodic inspections and
monitoring.
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Fig. 1. Societal risk criteria.
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Table 1. Composition of natural gas for risk analy-
sis

] - A%

by SR EA (ke/kmol) Z=23(%)
CH, 16.043 9133

C;H, 36.069 5.36

C3Hg 44.096 2.13
i-CsHo 58.123 0.45
n-C4Hyo 58.123 0.017

N, 28.013 0.217

Fig. 2. Conditions of risk analysis for river cross-
ing pipeline.
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Table 2. Failure frequency of pipelines[9]
Unit : 1/year - 1000km

Failure m Od:eak sizq Pinhole/Crack Hole Rupture
External interference 0.0166 0.0195 0.0058
Construction defects 0.0224 0.0014 0.0022
Corrosion 0.0353 0.0007 0.0000
Ground movement 0.0065 0.0079 0.0065
Others/unknown 0.0123 0.0014 0.0007
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Table 3. Meteorological data

Stability class Wind speed®

B medium

low

medium

high

medium

A RivERvE )

low

WLow wind speed corresponds with 1 - 2 m/s
Medium wind speed corresponds with 3 - 5 m/s
High wind speed corresponds with 8 - 9 m/s

Table 4. Populations with administrative district

‘A’ area 31,742
‘B’ area 24,429
‘C’ area 9,775

s

Fig. 3. The wind rose of urban area.
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Fig. 4. Results of risk analysis(F-N Curve).
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4.2. MULTI-LEVEL
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Fig. 5. Personal risk with release scenario
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Fig. 6. Dispersion range with leakage hole and
stability(Side view).
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(a) Small size leak

Intensity Radii for Jet Fire

(c) Large size leak

Fig. 8. Radiation Contour by size.
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