= =2
[ NS .

LPG Fulsid=e] $1914 Aol Al
Planning for Safety Control on LPG Distribution Depot.

= o
Mo e
2 e 5
Hgar

Abstract

The safety of LPG vessel storage has been simply designed and controled with blast
wave barrier structure concept regardless of its quantity or hazardous situation. The
limit of regal controls on LPG vessel storage need to be identified in terms of safety
buffer distance from LPG explosion. The level of overpressure effect and heat radiation
to the neighbouring structure and human activity required to be estimated to find the
gap between existing controls on such storage. PHAST and IAEA manual for risk
rankings and assessment had been applied to get the required safety distance for
neighbouring facilities, Japanese legal control for such facilities were also investigated.
To this context the issues on LPG vessel storage required additional safety distance

between existing blast wave barrier structure and safety separation distances.
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- W = equivalent mass of TNT(kg or Ib)
- M = mass of flammable material released

- 7 = empirical explosion yield (or efficiency) (ranges
from 0.01 to 0.10)
- Ec = lower heat of combustion of flammable gas
(ki/kg or Btu/lb)
- Eant = heat of combustion of TNT (4437~
4765k)/kg or 1943 ~2049Btu/lb)
- Rg = radial distance from charge (ft)
- Zg = scaled ground distance (ft/lbm)



2 A9 LPGRulda FH 2=
9o e X+ A Zokot

3.1 PHAST Professional =z 1280f 2|3l
¥ Inl;

LPGRadadl A" Je LPGE
7} ZFo|A 20Kg#H 50Kg&717d 44 &
FAe We LPGHudxY Hd AFF
ol 29tone] AF FEHUAUE 7HA S
PHAST ZE2I1%& o|&3to A9 3
ot 2 wEgS AAINHAL 1 BAIE Fig.

1. ~ Fig. 6.9} vey} ok

3.1.1 LPG 87| EwAl mfetoll wE sl
Hel

FHete] wE HaAZes A A=
naE 9% vugd Javt Aok [R1]
of mwew F2 spFdA Al&3tE 20Kg
o] LPG&717} Z&3lg e w AEe S
3 =L 3= H¢S 10.16psiola 9]
o HaiAgE 14mE AEHATY. =T
FW Q129 Fol 100% AEE & Us
#ere  145lpsioln olwel A E
Smz A&HUG. a8y o] datas BFH
He Mxex FUS W AHAHRA
“FZw AajA GHlAAYE 60% TEF
AL do'E FHYUE Bk @
ZAYzYLE HL&IdE AEFH A
q3& v Azle 474 84met Ime
2 AEHA

=1, Zenpgto] 2420t A0 0iXs ¥

AE vAEe I

g hRio] $a3 w3y 10.16 psi
4 FHE &4 508 psi

FY8F e Ay wd &4 145 psi

Y9 £33 0.73 psi
10%9] 2% 23 029 psi
A HlAe d%
100%2] XA 72.56~116.09 psi
50%9] AAME 50.79~72.56 psi
Arg9] FAM 29.02~43.53 psi
g Az &4 19.30~29.02 psi
50%9) Q04 o) | 29.02~3381 psi
50%<) =} (204 w]wh 14.51~19.30 psi

2} 8 : Methods and procedures for Health and
Environmental Risk Assessment

CPQRA(Chemical Process Quantitative
Risk Assessment)ol] w2 ¥ <1zke] 100%
Abdd ¢ e FYge 7256 ~ 116.09psi
A oA gt 1 :to] WX 7] Mo FHH,
FzEe B3 xE Z9 Hild oy
Al EtAl €,

BEAS - BFREL 125 K(ES 2% 10085 128 25



120.00 —

10000

80.00 —

Distance([m]

0.00

T
200

I
4.00
Overpressure[Psig]

i 1

s00

[ 8000
6000 -4
E
§ 40.00 —
£
0
a
xnm -
000 T T ]
Xmwm »m
0.00 10.00 2000 30.00
Radhation levels {kw/sq m}

9

Fig. 1. 20Kge| LPG 87| Z%A| zigto]l ME sl
Hel

A8 : PHAST A3t

750.00 —
12500 -4
. 100.00 -
E
[]
g 1900
S
ki
O 5000
5Mm ~
0.0 T T T
2 14 00
000 ™ 400 °*® 800 "% 1200 16.00
Overpressure[Psig]

Fig. 2. 50Kge| LPGS7| LA nigtol| mE misH712

Z 8 : PHAST A3

A0

Distance([m]

100 ~4

0.00 . T r T r T .

s "° 1200

Overpressure{Psig]

4.00

Fig. 3. LPG 2.9ton2| ZatA| njotoff mE mishr2

28 . PHAST A3}

26mmisk - BHEBRE 125% 4R(EF 323 1998F 128

Fig.4.20Kge] LPGB7| BA| g0l 2 T/s7i2l

Z5 : PHAST &3

12000 —

10000 -4

80.00 -

000 -

Distance {m]

40,00 —

0.00 T T
0.00

T

500
10.00

14
20.00
Radiation levets [kw/sq m]

T

!
30.00

Fig.
a1zl

28 : PHAST A3

5. 50Kge| LPGE7| ZWhA|

wade o2 =

600.00 —

oW -

40000 —

Distance {m]

0

200.00 —

s -

0.00 T T
¢00 1000

t

000 "7
| Radliation levels [kw/sq m]

*xm
30.00

40.00

Fig. 6. LPG 2.9ton0] ZEWA|

A3 : PHAST A3

wedol ©E mlsizel



F2 gddeoz AgstE 50Kgd LPG

87 FUSAE A48 VA ww A Lo
gl G &g Yee Adrde ol gul A 9%
18mel i Q17ke) 100% ArE & e I
] - 2R Aud) &4
A7 E 95m2 UEdth WERL 43 95 | Celliosic AW sasced
Al ¢E2AYE HEsH AEF AAA o 180y A3}
e mx= Agl: 22 108mst 126m= " wo] AT w2ES 1
AEH A st
@ Helt AueAs 2e 45 A9 o | R A e
sas Ao LAY FEol Hou LPGH . oreigv]e) mA) B e
jdae HoAZEed 29tono] LA o AL
& wo)] AE FHE &4L YslE I L 28 d2NT)E HaHsUR
AT E 45molL Azke] 100% AlHT - 2] 8§
9 29l Az el 723
de JHAHE 78mz HERGTH 125 @g}_o_ o}y|3tey) 228 o
220 93977 £BE &
312 LPG 87| EUA| wa ol we s 2
7l A8 : Methods and procedures for Health and
Environmental Risk Assessment
wZdo wE wIAE AdAG Ay
o e TS HEFAUG. [R2]2HE3] E 3. &0l olxol 0lxEs gy
of W2® 250kw/m’o] e WE Fol| =&
g9e W Ake 1% ool 100% AR ‘}*(:' /m)%a QA B)AE A
4. 7l 93 do| 250kw/m’d W ol )
N7 &4 A 3 WEEA & 1% o|ufol 100% A}%
% ]71-_0_ ;ﬂla }%%j ) 9\1‘—510:1]0 2 " 102 o) 100% A%
=744 4% dd. Fig. 49 w2 25.0 -1§iolﬁ$;]1?3;}?;sn
20Kg-4 LPG&7]7} A 25.Okw/m2-4 -
Edel v HaAPE 175melth s | E TS
=3 Fig. 5 9 Fig. 6.0 93t® 50Kg9) - - -
LPG$719% LPGRW2el A FF R e
20ton] ZLER S wol: 2z 225mst 47 L 302 o) =2 A|dlE A8 7154
875m7tx] 250kw/m’e] W&ol m A °] Stk
g} . C18Fe] 1ES op|ATlE
#2307
16 - AN =250lE 150 gtk

T 2. W&o Moo 0jxl= GE

A8 : Methods and procedures for Health and
Environmental Risk Assessment

BEAK - HHBEIE 12% AR(ES 0% 19085 128 27



32 glEo] JH|LIE EobAo| ME kY
02{7z]

¥ 4. o @2y ¥aso] XA F%
< 4 LPGEWILZEEH AHojAAE
20Kg® 50Kge LPG €719 weol&s &4
09m¢e}t 1.22molx LPG #uid 4 HAF
ZQ 29tond ol 4.72melth, =3 v
Zyg AHX3IAS 9y AHo)AARE
20Kg, 50Kg, 2.9tonol widld Z+Zt 0.54m,
0.74m, 258meol ¥t} oleg <GAAE
Zubajo] peak#gtol 0.125Kg/cm’7F © X
t AYE 7122 39 A" Aot

F 4. SBH|UIE SolEe otz MEY

Wy &

X =048 WKW
- X @ kA (m)
- K FEAF
© W Z-E o] %Y(ton)

Wy A

X=02 VKW

3.3 &9 AdtmetItA HottEof WE
o™iz

313 3294 At&€ datat LPGRWU4
o A ARHAE AFFEE JIEL
2 AEdey o HeMe $71A43Ld
02 olAAE AEaAT. A3 f{rtee
dd R Aduge] wad LPGHETYL:
of g 87 AP WHL 19molYe
AR sldor ot YRS IPnPrix Het
TN HAHe| wE <tHolAAE Fig
7.3 Fig. 8. Udegles upel 2o} 13 ®
TAAMF 2% BIAMH g ERE

28mmnst - wBEE 12% SRS 30%) 1998F 128

Ak WAl 19m’Y W A1F RIAMI
9] °o)ZAAYE 1962moli A 2F HIAA
7] ojA AR E 13.07molth. ol WZy Ao
A FHYUE HtA e dEAY 2¥¢e
H43gdm A1FE BEAALL 11.77mo|L A
2% RIAAE 78melth

Distanca[m|

/
i

120 i
cos el 100n e 000 b 30 0ff
Areaisgm]

Fig. 7. 7| x&49| SXo OE 15 ESAH
ate| o742

AR : QRIS D ANRYTRE BAF
2 FUUE BAFH9T, YB)

18 00

Trstancalm]
3

L "l,

™ wer
LEY] 10 an BN
L Araafzam

Fig. 8. 87| x&4o| X0 M2 H2F EHsAY
te| o[z

AE AR R AUDYPEE RAFY
2 FUltE BAFH(19T, AY)



3.4 2 2XI27| RIAEA) HiFLE 0l &3
sy Bt

LPG #vijdaolA HstMfrts g A
el WAEH e AWAZHY 298
o] A% FEHUTE 7HA st FALAE
7| 7HIAEA) wiwdel AHE314H, LPG B9
di FHY AFUEE 160¢)/haZ 7} 3
Fe o F2A AA 9L 0.2ha, H) FE
Ade 25m, A3A AHPREE 256210t
olwj 25mulel AFde FUE 100% AHY
a4 9o £33 LPG #vildaolA Alart
dojg TFEL 1 X 10X nAF/deR AE
gt 2328 Holx 25m ol o|FA
g2 a7 dn & 4 A’

6) IAEA "l% ol 2 ZE E U=HA
(1) Wl g FdAZ Y FEAY

ol e Azte) ¥4 diF EF dE T
AR opr|HoRe FEAAe 2A%e
g olgd Zxe A 2 AY e
ATFA=E Fstn BAIAFE HE o
B} AFES 71 AP FAANGHRY A
g, 2 A9 AFLE a3 7t 9
3 23PN E Jepdg.
Zbzke) sz FFEHA Aol g A6
Az gl M olrisle Atny HAE
(Cas, NAAF/AIE H1& AHE8te] Al
5ol + 3o

Cos=A- O farfn ......

- Cas ¢ AM3LE) A (XA AL /ALD)
- A : W3ixY (hectares, 1ha=10°m’)

- 8 BEHTER FARNGAMY AT

U = (At ha)
f: HEAAAA AFE R GE Y
BARAL

fn : G A el T BHASF

(2) Ao g Foirtae] FEAA

o] Wiy e ztzho] MU} EFo g T
AT E ofr|HolAle FE Aol ZAs=T
olH% AxE S!ldlll“‘ﬂl I Aduye A7
UEE Fin BHAASFE L@ oz
AFELS 7 Q-F 74?1%"1}91 Az, o
AgUel JAFERX 83 JH5E I 93
PAE e

Nis = Ny +m +n + n

¥ DA «l’g 22()&

Zol dA IZue] LPGHE AL A

g A ¢ AAAY 71
otE HoglA Fud. 2HY AHAES
g9 LPG #idae FEA FR9 o

BolA & A8E v F gge A
& F Atk FHAAE AL Wl <t
2] 7]%—% l°}6}°ﬂl°l: & 740114 L3

> o rz o}m
£

of

o
=Y
>
=
]
A3
w
32
tlo
ox.
-{o
2
>,
M
AU
r
,

4 & 8

A FuUle] tHdAR 7)E w7l dE9
A7 FHEUT B YNt APy
g HLstn sled 49 Bedde d¥E
LPG Zd4e AZLET ofyz AfER
¢35t nglE LPG oA desidE B2
AAYTFHE Fu Aok AR 9] A
S JE9| hHAR HIWHE 2I9E HE
ol Bpstn 45 LPGHudidd dig
gt AA Y 7|Fo| viEE] A &)

B Algld ol PHAST Z 2oy
IAEA"I 7Ll 913 Risk A4 oJ3d
LPGHud Aol A H& F(20Kg, 50Kg)e &
golgte A9 digl-diEe HHQA s
g d¥ F dvte AE & F7F Utk Hsm
Hoks AXg ¥ rdolAAYE FAsIL
AR e FUME WA H AHAA
A3 oldAY 71&& vhAstdof & o]

EFGALRE | IEF(Pis, AR AF)

‘N0 Adelsl B2 U Ha FE

n o AAHE ANz AE GER
BAA S

cne o 7hEA A @YE® dAA2F
e GEgk 2gAF

‘ne : QbAB Y Ao UG BEL
BAAF

WA - HHPELE 125 4R(A%S 328 19085 128 29



o LPG 7}24719] &) A 3igte] 9
st} wrEZuo] EaEgE AME & Fb
ik T HEdo] ¥Ista wAsts
Al & I (missail effect)d] h3t AF d
oJElE o]F 9 EEoA Hgstojol & Aol
o B AT A7%E Qo3Y,

AR, FUe AAAFY JlELe A ST
Al Tty WEE o] AAd mE dF
ZAZ stz 7] W&ol UN9 &4
Bt A2 FE 5o 9F Hejoir A
31 Qe AA vAE Gy 2AZ &
e ehdAYRTE 8wt o At

S, LPG Bl A9 st ZiA g
2 sgrezRE FIHE ART £ e
AAE 2L PP FA}D A 947
e 37t Ald GAA B HAE
stx UA @tk

AR,z BEBAANME 2 AU LPG
B 2ol WA EE peakrld AZF
< gotatm A Eakn A7) WE] A
& Ao uAddee 3717 oY
o fFel BAEHe e Hu APFRo}
o Bol ARs 1 wF YA U
4 Ak

WA, ZE7BA JEHES ANE 9
JEHE WgdE gRA 71Fo] FH
o ek sfutstd A gt d P
A gol M Al ea 74 A Wl @
aiael] T FAAE FA 917) wEol
=

oA, ZFuedEs Buldie Aol
Faste] §7) 7t AR g9 =2y
FAe] AAZ LA Fo] o] FWAHel &
gn & 4 Aok wEM FE7| oY Y
BHoME H71HZA o9l FAz FAL
AN ARAe] HNeF WelN P
F JAEE 3o} gr

o

O

Ir

] Al

30mmus - AR 123 AR(ESH 32%) 1998%F 1258

dN2E

1) “ERE 7 2 Bk BACRAR RN BAfE B RER" Al
SR

2) A A  Vol20 No9 (1983)

3) BALAS A DFELROTER KR VRS | DEIEL
BT RS ELTR 8ETR)

4) BILAHA ZABAEOREZICHT ABES

EHR—EAR RN & (TRRFE6H T)

5) Bk WALEIRA A DREDHERR VRS | D#E
EALICBRY 88 (FEBFAAET)

6) BE BILEHMTZANREDTEREVEE D
FF LSBT A A IAHERER (THBF4A
7

7) SR ARRESHRRE £ GEERIEETR-
52)

8) WALAT T AREZHRA, — =B 7 ARLH R
BUvaret— b EREGRAICEE Y (HE
TR B DOEBES IBN62FE11 AT

9) ¥ALaIm 7 AR FEEE (TREFETHET)

10) Procedural Guide for Integrated Health and
Environmental Risk Assessment and Safety
Management in Large Industrial Areas (1997)

11) “Manual for the classification and
prioritization of risks due to major accidents
inprocessandrelatedindustries” IAEA (1996)

12) Chemical Process Quantitative Risk Analysis

13) Daniel A. Crowl/Prentice Hall “Chemical

Process Safety @ Fundamentals  with
Applications”(1990)

14) “7r2Atndzd” @7k F(19%)

15) ZAAE, o3 FA “nAriatHdy
(AT FAAE (1997)

16) =4t “EXo]g9 AP AAAHY" &

= kA Anehs] (1996)
17 l:*.ﬁf ‘A A HEY LA AR
Fo Ae” == FAD (1996)



