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Abstract

In this study safety distance was investigated for small—scale LNG storage facilities in order to
provide basic data for safety. The results are as follows; (1) For explosion pressure criteria, current
criteria are reasonable, but water spray system should be recommended to LNG storage tank to ensure
safety. (2) For criteria based on the results of the quantitative risk assessment, criteria applied to
people are SkW/m’ for radiation, LFL for dispersion, and 7kPa for explosion pressure. And criteria
applied to facility are 37.5 kW/m’ for radiation and 20 kPa for explosion pressure.
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[Figure 1] Flow diagram of small scale LNG

facility
3. Al AlvEle

27PE LNG AAERRE sk = gleE 7ks
Abarel] tiste] Adn] =4e] A7]e] wE Al Eg vt
£ T8 flste] 7k Alal Alve| s At
FHote] Alug]est WA Thssh AluE]eE 7Y
o T A% 2% Purple Book[2]S Zx3&tich
714 2749 ¢ EN 1473[3]el8= 71 15C, &=
%= 50%, W71/ F, ¥% 2m/sE AMHgseSE du
skal Qlth EN 13645[4]914& 71 15T, &%
70%, 71 % C, ¥< bm/sE AM-EE= st
I Qltk PR B deAs EN 14737 EN
136452 71 o g BAs3i)

3.1. Foe] Al Alue| e

(1) 3t &4 9 2Rl 3= 1 LNG 3t9A1¢] FHof
o] Ayl = st 549 ke &4 eRele] mht
olt}y. AA FuEE= e A 0.7W FEolut A
gtedo] 1.0Mpa0)7] wiiol] o] Fhe ARESIATH

(2 AR v 0 A AE Uz} xE T
de 278 Fxoln Ulxe} 9)x Aoldls @Al
HepolE7F T3 ® AR fAEe] St o]
Fee] AdYI= APYHEE 71xE SH= EN
14733} EN 136459014+ #4893 d=2 1#sta
QA oty el ) miaerd TR elAE 7}
2290 Aol wmE kdARE YR Q7] wlel]
A A0] =g FHoko] Auele® a3tk

(3) P.B.C QI§) vt Ik @ 7k Ango] F7ts)
o] Ae=1e] ¢tgo] &4 eErT} vopd A4
o= 7k FFHE Y FoloF itk o=
LNG A=l ohes =oHof sh=dl Age=el
t 4ES Fols FX T Aurt glov AFEa
SH ERloIA AR-E 7|SAAAN AEAL] ARE
kg RylomM GRS e Fole WS
ARgstaL Qledl o] 71sFgA7F PB.C (Pressure
Build—up CoiDol|t}. HgEL Ho 2XL=HHET}
whot et S AMgSRich

(4) A=A SH~7s7)dAd w3 0 LNG
Ao shiE] 718170 LNG7F E =
ol v=S 7Pgdsisith o] widell= ESDWE7F A
=] 9loIx] HAF Al LNGE bt Qe Fo]
F=s

5) 78] vk 1 7sPlE dFnlE AEE A
=1 glom LNGZF S E mlds SHoE T2
ddd WHS A 7] $s o] Ax|Ee] ik
LNG7}F S3Es wjie Azt ok o ukel
A717F g2 o] 7131 B 54l wide] 107071
s RS #Hobol Alve] e AAsHlck

(6) 713p7] F wlj vk ¢ 7]37)elA 714 AL
2 g AAVkae 7))l AE5E widks sk
2HAHE SE7M ok o] wizte] A2 1.00
o]7] wiizel o] ke ARESIITh

#oke] Ala Alu] 25 AJ7|sh <Table 1>¥} Tk



J. Korea Saf. Manag. Sci. Vol. 16 No. 4 December 2014
http://dx.doi.org/10.12812/ksms.2014.16.4.185

ISSN 1229-6783 (Print) 187
ISSN 2288-1484 (Online)

3.2. ¥ 7t AluEle

ool AhaL AL F 7| 1E Alglskal B A9
el 10% & T 7hsst Al AuRles A%
Stk 7181 27 10m o] WIE Ao 7Y
sloith A 7Rssk Al AR 9E ARlsle] <Table
2> YeRfISIck OGP(International Association of
Oil & Gas Producers) dlo]&][5]ollX= A= WHAYsk
v 7= A4S 1~3mk iiERelth v e A
Esh= Zlo7] wiiel] R4AQl #elA  Purple
Book& #=33it.

<Table 1> Worst case scenarios

il
= 4 Alve] e Sl = (pa)
80mm &}
_ 52 s
Py Kez]
1 st 50mm 3}
2}l sk
2 A7 = LNG
20mm 21¢]
ololnlz
D PRCHIM | oz g 10
4 A7y 50mm o] ’
F~7 )3t vt
N 25mn o=
k%
> e 107]) shet
80mm I}o] NG
_ mm 32pO| 2L
7187 Fek
<Table 2> Possible scenarios
il
= 4 AU 2 el | = (k)
80mm 3+ A
10% &4
1 519
50mm 3F gkl
10% =4
ING
2 Age = v
20mm A1) Fo]
3 | PBC gduj#t 1.0
3 C <A 10% =24
4 e 50mm o]
7137 )4k 10% 44
5) 718471 2174 10mm 4
NG
80mm o]
718}7] =gk
6 15471 10% =7

4. AagEE 7L

A8 AU E o ® AtuddRETE AAEK
th LNG A=A 9 7s]e] dd=o] e i
Vent 3o Fo] 583 vtk Alglshd 719 1m
oJat ol Adx|=o] O]‘jr PR HoFe] AlaL Al
U 22l Hi =0 Aol FEEE LNG B
NG= T8%E o Zigi 7Hgstlom 7sl=
FARE rEE 7PSIth ARESE AT Ef e
Phast—Risk 6.7°]t}.

4.1. Hete] AkaL AU e

(1) 3r37 : LNG "gaz2]9} AR LNG A%
A AEshs LNG 39 349 duk Alof=
4.5kW/m7} n]x= M9l 67mz A EAT) o]ofX]
= 31 219wl gk Aol 49mE A E ok

<Table 3> Hazard distance
(unloading hose rupture)

Radiation Level Distance (m)
(kW/m) 2F 5C
65 67
12 5 54 49
37.5 45 40

<Table 4> Hazard distance
(unloading line rupture)

Radiation Level Distance (m)
(kW/ m) 2F 5C
48 49
12 5 39 37
37.5 33 30
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<Table 5> Explosion Pressure distance
(LNG Storage : 30,000kg)

Overpressure (bar) Distance (m)

0.02068 (0.3psi) 100
0.1379 (2psi) 26
0.2068 (3psi) 20
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Radiation Level Distance (m)
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12.5 20 21
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(unloading hose leak)

Radiation Level Distance (m)
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<Table 8> Hazard distance
(vaporizer tube rupture)
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(P.B.C inlet tube leak)

Radiation Level Distance (m)
(kW/m") 2F o C
4.5 13 13
12.5 1 9
37.5 — —

Radiation Level Distance (m)
(KW/m’) 2F 5C 1. o) = ATk - =2}
45 o7 31 (3) ALY sE~7|s7|de ¢ LNG Ade=9}
12.5 - 12 71315 QA8 = aje] 10% Ik Al 4.5kW/
S0 = = I} HHE WY 32me BAE,
517] B o - 75 o a s
E(6) 7]§]r7z] <ot HH%j_f D 7319 &% E-}b]"o O]]‘j <Table 13> Hazard distance
T A4 _';: qﬂﬂt; TPk Al 4.5kW/m7F vl (tank outlet~vaporizer inlet leak)
SRS B
7= 33m=E w4 Radiation Level Distance (m)
_ (KW/m) 2F 5C
Table 9. Hazard distance 4.5 32 32
(vaporizer outlet tube rupture) 12.5 18 21
N _ 375 = 3
e e S ostance (1) @ 715 ¢ Al 10m el BT A
S 3 = 4.5kW/m7k VA 9l 6m B Hde,
12.5 20 19
37.5 13 14




J. Korea Saf. Manag. Sci. Vol. 16 No. 4 December 2014
http://dx.doi.org/10.12812/ksms.2014.16.4.185

ISSN 1229-6783 (Print) 189
ISSN 2288-1484 (Online)

<Table 14> Hazard distance
(vaporizer tube leak)

Radiation Level Distance (m)
&W/m) 2F 5C
4.5 6 6
12.5 5 -
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<Table 15> Hazard distance
(vaporizer outlet tube leak)

Radiation Level Distance (m)
(KW/m) 2F 5C
4.5 15 15
12.5 - 10
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[Figure 3] Individual risk transect of A facility
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[Figure 4] Individual risk contour of B facility
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[Figure 6] Individual risk contour of A facility
(with water spray)
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<Table 16> Comparision between current criteria
and calculated distances
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<Table 18> Criteria based on QRA
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