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Accidents Effect Analysis of Tank Area in Liquefied Natural Gas
Storage Facility.
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Table 1. Accident scenarios of tank area

. Total
Release Line Release
Number of ) ) . ) Release Release
. Scenario Velocity Diameter Time
Scenario . N Amount Type
(kg/s) (inches) (=) (ke)
g

A ] L3 ;\(i_g_j
TK-1 . _] *a — 493 8.5 300 147,930 LNG
g LNGFZ&
RIS T L I
o2 Qg
TK-2 79,100, - 600 47,460,000 LNG

RER S
LNG-TZ(TK-2)
AFLgoz Qg
TK-3 a5t Al LNGF| 26,366 - 1800 47,460,000 LNG
Z(TK-3)
ARGz Qg
TK-4 P B BN )| 13,183 - 3600 47,460,000 LNG
LNG¥%(TK-4)

24 BaAedx AnvFyy E443
Hs) W 5 kW/m?, 125 kW/m® 28] 3 37.5 kW/m® 9] BAldo] nx& A%

1 psi, 3psi 28] 10 psig] Fgtol vXE AYE =43 B3 FdAY A7
ok 13678 m* , 28X ¥olE < 13 mE Kt}
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Table 2. Results of accident scenarios at LNG release in tank area

Distance approach Radiation heat(m) | Distance approach overpressure(m)
Number of
) Mamium LFL 5 12.5 375
Scenario . 1Psi 3Psi 5Psi
radius(m) (KW/m') (KW/m') (KW/m")
TK-1 1,208 785 552 401 621 192 72
TK-2 1,002 1,232 965 831 2,154 665 251
TK-3 906 1,090 775 661 1,568 741 182
TK-4 774 1,068 710 589 1,250 386 145

2.5 LNGFIRE3 & o] &3 Z34 A4 d5

Table 3. Results of calculations for pool fire

Velocity of wind - 1.5 , 5, 7 (m/s)
LNGFIRE MODEL RESULTS : 132 M DIAMETER CIRCULAR POOL

INPUT OUTPUT
MASS BURNING
MOLECULAR 17.00 0.11000
RATE(KG/m' S)
NG LIQUID DENSITY
X 432.00 FLAME LENGTH (M) 144.91
(KG/M)
BOILING FLAME TILT FROM 0.00
112.00 276
TEMPERATURE (K) VERTICAL(DEG) 50
FLAME BASE HEIGHT 1.00
0.00 FLAME DRAG RATIO 114
™) 120
BFF . EMISSIVE
TARGET HIGHT (M) 0.00 190.00

POWER (KW/m')

FEDERAL CODE
THERMAL FLUX
POOL DISMETER (M) 132.00 o DISTANCES FROM
" CENTER OF POOL
150 140.88
WIND SPEED (M/S) 5 315 180.54
7 218.16

18002
AMBIENT 211 227.90

TEMPERATURE (C) 255.11
238.87
12.6 285.79
307.44RELATIVE 307.44

50.00
HUMIDITY (%) 5.0 ZZ;:

427.87

2.6 BAX oA o] ATHE

Ao dEe] HAE Yol HEHE AV BEAMET Fugtez AR Ue
FAte] oToﬂ dAAE FJHE & = £ A Ha) BAEE
£ 37.5 kW/m® 22|z Zugte] giaiHE 10 psi B 71E 02 B

—1
.
3

_u
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Table 4. Accident frequency in tank area

Distance Distance
approach approach Release
Number of . .
. Scenario Radiation overpressure frequency
Scenario
heat(m) (m) (/yn)
-37.5 kw/m’ -10 psi
A} Overfilling2. 2 Q13
TK-1 401 72 1.20E-05
LNGF&
EEE R I
TK-2 . 831 251 3.26E-05
BgastE4d el LNGF&
ALy I
TK-3 o 661 182 2.92E-05
9 A5 A JLNGY
AAgddz 9%
TK-4 s 589 145 8.76E-05
BanEA e LNGTEE
oo  Pool st or FIncD e mawm nEAR
o= 3 Lgcs! Thermar
LNG ‘=& 0.9 0.5 0.1
F) 3 aA Foroas
&= oarE
0.5 . .
3 2 3 g»‘" _EC‘JOIS = w
B e
) x| Flash Fire
0.9
] g

Fig 1. Event-tree for greatest ignition sources of accident scenarios
2.7 B3 o)A 791 Y3 A (Individual Risk)

MR ot Yo =Fd Al 3 Yoz oyl Aol A 1A
B AR AR, dojut A sbeA z28n AdE Yol VI T EREG-
zb Ny An A et Aidel uld F Qe AR BAG(37.5kWim)3 Fugt
(10 ps)e2 Rgen, MAHAPANL 24 gy Aln Alve e dis] ArdAHE

A xR Ask R

>

28 BAA QA ] AL3] 2 913 (Social Risk)

AHAPAolF Aol =2H Aol UE AY4S verach F A
A3 Adeest ARAE Ae A 5 Qs ARE BACLSKWm)3 Tuy
00 ps)o2 wstovh HEAAYHE 2 AN A0 Aqelod d A
A e Asaherh
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Table 5.
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Results of total individual risk for pool fire & explosion frequency

Damage of radiation heat (pool fire) Damage of overpressure (explosion pressure)
Total Total
. Frequency of ) Frequency of
Distance(m) individual risk | Distance(m) individual risk
occurrence occurrence
(1/yn) (yr)

297 1.59E-06 1.54E-04 29 8.11E-07 7.87E-05
305 3.34E-06 1.53E-04 46 8.11E-09 7.79E-05
354 1.59E-08 1.49E-04 49 1.70E-06 7.79E-05
355 1.59E-06 1.49E-04 50 8.11E-07 7.62E-05
368 1.43E-08 1.48E-04 51 1.07E-05 7.54E-05
388 2.08E-05 1.48E-04 60 1.46E-08 6.48E-05
400 2.87E-06 1.27E-04 61 7.30E-09 6.47E-05
477 1.52E-08 5.16E-05 133 1.81E-12 1.37E-05
483 2.47E-05 5.16E-05 145 1.07E-06 1.37E-05
488 1.52E-08 2.69E-05 151 1.26E-05 1.26E-05
490 1.52E-08 2.69E-05 182 3.57E-11 3.99E-08
527 2.47E-05 2.69E-05 250 3.99E-08 3.99E-08
589 2.10E-06 2.18E-06
660 6.99E-11 7.81E-08
831 7.80E-08 7.80E-08

Table 6. Results of individual risk estimation for occurrence of accidents in tank area

Distance from
. Total
Distance from . accident area Total frequency
. Frequency of | Accumulation Frequency
accident area(m)- (m)- of
. occurrence | frequency of . of occurrence
radiation heat explosion occurrence
occurrence
pressure
661-831 7.80E-08 7.80E-08 183-250 3.99E-08 3.99E-08
590-660 6.99E-08 7.81E-08 146-182 3.57E-11 3.99E08
401-589 2.10E-06 2.18E-06 73-145 1.07E-06 1.11E-06
0-400 2.87E-06 5.05E-06 0-72 1.47E-06 2.58E-06
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Fig 2. F-N curve for social risk in LNG storage facility
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AEAN D HE BN TEE AlT AlYe Qo tisiA Al J3% BME +
P A3 LNG ¥F Az AVgLF AFHa FEo2 A3 LNG FEA v} 2
oto] Alygle 2 yelyth. BAE Aln Ay ZAAE AHEYH, F& A7
Fol Ewetel FangE EAlGd 9% HIE o F Aoz Yewgew, 7|7
A2TFEY F&9 79 BAEY Hande 2wt 9yt o 2A JERt
a7l wet BAlge] nAE Al dFo] &S & F Aok F
I&0] F2 BEAEY It AZE ¢ F Uk

ARAel BdAn A MAA PP o2 BaxdL 505E-06 L 2.58E-060.2
velgen], Ad NcE BYE, Z3A9 B4 7HeAS 1.54E-04, 183 by v}
=X& 787E-05 2 Jebgt)

A A dggd ez ¥ 28 8% FAFEN curve) 02 AHFA 7R ]
PAd el #a]7]F(Risk Management Criteria)S WHE 4 dth & A A4 #g
NEE Astn ol VFEoZ FHEHE YPA(Acceptable)® JHEHA e AYA
(Unacceptable)S Ztopd 4= glo] 3 &R && APAE Fole AYES T3 AA A
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