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Abstract - It becomes a more and more common practice to build facilities bigger and more integrated in
an effort to optimize the process within limited resources and spaces. As the capacity of facilities increases, so
does the flow rate and pressure. This in turn leads to a high consequence of accident. Not only are these
facilities vulnerable to leakage because of their high pressure, but also subsequent fire and explosion can be
threatening. For these reasons, there is an urgent need to come up with solutions to assess and minimize the
damage from an accident. The Quantitative Risk Assessment(QRA) is one of the most efficient ways to solve
problems on pressurized pipelines. The QRA can be re-enforced by applying reduction factors. In this study
various types of accidents in a pressurized pipeline were evaluated. The damage from accidents were
computed, then. Finally the reduction factors were very effective to decrease consequences of high pressure
pipeline accidents.
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Table 1. Considered factors for the results of high pressure pipeline accidents

HIPAP6 IGEM TD2 PD8010 Thesis1[4] Thesis2[5]
Leak, Rupture O O O
Isolation O
Immediate/Delayed ignition O O O O O
Release obstructed O
Space confinement O
Local/Remote ignition O O
Table 2. Results of high pressure pipeline accidents
HIPAP6 IGEM TD2 PD8010 Thesis1[4] Thesis2[5]
Fireball O O ©) O
Jet fire O O O O O
Crater fire O O
Flash fire O O O
VCE O
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Table 3. Fraction of the population present in-
doors and outdoors

al

Description fin fout
day time(8:00~18:30) 0.93 0.07
night time(18:30~8:00) 0.99 0.01
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Table 4. Thermal dose fatality criteria

Thermal Dose units Effect
1000 1% lethality
1800 50% lethality, members of the public
2000 50% lethality, offshore workers
3200 100% lethality

Table 5. Flow rate and Radation of scenario

Flow rate(kg/s) | Jet fire(m) Fireball(m)

Leak(l cm) 0.36 1.65
Leak(4 cm) 12.95 7.51 134.14
Rupture 153.53 71.52

ALtz 2>

#74: 24 in(61 cm)

¢=: 2 Mpa

Zo]: 95 km

FEAH: 475 km
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Fig. 1. FN-curve of scenario. Fig. 4. FN-curve of scenario(TDU).

Table 6. Number of fatalities

Cover Cover
no effect effectl effect2 DU

Leak

0.093 0.0013 0.0088 0.0062
(1 cm)

Leak 025 0.04 024 0.18

(4 cm)

Rupture 6.64 093 638 221
1E-8 4

Fireball 1327 1.86 823 5.15
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: dicharge coefficient

: hole area
: initial pressure

: gravity acceleration
: molecular weight
: ideal gas constant

S ZE

N

: initial temperature
: heat capacity ratio
: pressure

: choked pressure

N 9=

choked
: fanning friction factor

: diameter

: roughness factor

: Mach number

: pipe length

: jet fire height

: flame temperature

: stoichiometric fuel-air mixture
: geometrical view factor
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