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Stal AEAolE 2fol7t YlFole ABAIRANA FAEA A= NG A4 st
She A2 BB ASIER LPGE S5 #4F g3t st dd= 7HA
A (dEE S5 2019)
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mZoll, sHtol A= 7tAH AU EdV1E B Fle 54 AL At
UHHH O = NG= AFR FollA vid2 &3 SH3ERE 5 AL B Al SA
Aol 7hssto] AFAU AFohe NG| ol 2o} 2] SHA - FHo] ofet 3]
€ a5 T 5 AT LPGE A8 AR AE AAIste] ARSAIEY] SH8HE
B AR Al ARRAZA stge] dubd Ths/del (o, oA - FE= Q3| th
TEAVE AEE de 7FsAol A B, dirHoR PG BARYR 5H
AP AR A S0k Ahe SRRt weEbA, S FAA] FHoE S
O3k AtaL Y 7Fs/do] &k Aol LPG AH|eE NG AH|9] 7P & Aol 1
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<

olo} 2 YA A Yol Ak AL AxshL ATARA S I
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( A= WSMQIIA(LPG) QR4 HIHOH B 24

Safety Management, PSM) #3852 ZA5H= dlof qlo] gHej& 9l A-871&S uig
St AL Qi

2) A+ £3

PSMA L9 ®AZ7 = thad g M= AH(ole ARtH), Ad4=(573
RAEIA L] A4 - AlF)ol mhah AFLHBAR A 0333 2B 13- AEEd At

A, Ad3x AN d)oll o5t 514 738 - AdEde 8 ol Ax
ARG Aol ARl 9 g5 A9 2o ddE Al SN E A AEF

of s #-&stx Sl

2 Ao A BAQl ARt (Liquefied Petroleum Gas, LPG)—“— ogx
o] F/g&o|n o]z Hgto] FEQ HA7IA(Natural Gas, NG)2F A T4kt
X*Eﬁ‘ﬂJ AlE EH 13914 2RI A3 7hAo) sigEH. o7 A, ?l«‘l}*é 7t

ASFeHA F=9 FHA=7F 13% olst e FA=eF AN 7t

12% o4 Ao =2A EEUAE(101.3 kPa)ollAl 20ToA] 7kA AJEiQl B4 I
o @A, ZAZEALE LPGE ARESH= ARG PSM A8t AP &2 57
S, AsHd 7hA9] S A= - FEel 5,000 kg™, A= 200,000 kgol A
aaleg

ShARE, 219 19 169 7H8E Al Qotd, R 13(F6 - AdEE +78
2, A3z A1 TH)Q Ba1200A4 A 7HA F ALY R ERY HiEE &
off ol |z 4E 27| S o]F9] 4ol 0.1 MPa(A7|¢E) H|vte = F
FEHE AFEAY AR TAVIAME SFHE 85% oL E o] #o| WE {5
AP EHo] Q= Ao FF== Aol FIhH= HAF +8F= 50,000 kg2
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1 QIstd JtA - HZ=-Hg: 5,000(X%: 200,000)
2 OIS} QHx| - HZE-F&: 5,000(8%: 200,000)
3 o2 O|AAIOtHI0|E 624-83-9 |Hx-FZ-X%: 1,000
4 A 75-44-5 |HZ-F g A& 500
5 OIFE=E" 107-13-1 |[HZ-FZ- X% 10,000
6 UEL|O} 7664-41-7 |MZ-Fg-X&: 10,000
7 A 7782-50-5 |MIZx-FZ-ME: 1,500
8 O|Atatzt 7446-09-5 |H|=-F = X% 10,000
9 Ahitotst 7446-11-9 |HZX-F = XA 10,000
10 0|2fa}EtA 75-15-0 |MIZ-F= A& 10,000
11 A3l A 74-90-8 |MIX-FZ-AMZE: 500
12 s e G 7664-39-3 |MA-FZ- A& 1,000
13 Aol (254D 7647-01-0 M= F= K& 10,000
14 Stotp A 7783-06-4 |H|IZ-FHZ- XA 1,000
15 ZMA = 6484-52-2 |HZ-Fg- X% 500,000
16 e = 55-63-0 |HIZx-ZFZ X% 10,000
17 EfILLEZERA 118-96-7 |MZ-F g X% 50,000
18 = 1333-74-0 [HX-FZ- X% 5,000
19 Atstof el 75-21-8 |M=-F&F- XA 1,000
20 mAm 7803-51-2 |HIZE-Fgz- X% 500
21 Al2k(Silane) 7803-62-5 |M|=-£g5 XA 1,000
22 EA(EZF 94.5% 0|4 7697-37-2 |MZ-F= XZ&: 50,000
LIS 5 .
23 (AIAFBIEH ZS2F 65% O[AF 80% D|2h) 8014-95-7 |HM|I=-F & X% 20,000
24 MSEA(SE 52% 04 7722-84-1 |HZ-F=-XM&: 10,000
91-08-7,
25 =FUC|O|AA|OHH[0|E 584-84-9, |MZ-FZ- A& 2,000
26471-62-5
26 SZEa&EM 7790-94-5 |H|I=-F = - XZ: 10,000
27 HES}EA 10035-10-6 |[M|IZ-F=-X2&: 10,000
28 ArASIO| 7719-12-2 |HZX-Fz-M%: 10,000
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1910.119(a)(1)(i)

A process which involves a Category 1 flammable gas (as defined in
1910.1200(c)) or a flammable liquid with a flashpoint below 100 °F (37.8 °C) on

site in one location, in a quantity of 10,000 pounds (4535.9 kg) or more except
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1910.119(a) (1D (A)

Hydrocarbon fuels used solely for workplace consumption as a fuel (e.g.,
propane used for comfort heating, gasoline for vehicle refueling), if such fuels
are not a part of a process containing another highly hazardous chemical

covered by this standard;
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(E I-13) A YUY M2 712 =4 E ALALER =A

Aoty M PSR A AlLp2|R
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% ) AR @ TERETRY] oA HH a9F

1) g8k AGR] A9 ZA7] ol viT FHFL 80~100 A ol <
500~700 kPa BE9.
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T
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=
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Case 29} Case 32 LPG "j&E4] A8 32} PG I 2F T Koz = F
90 9lojA] UM 22712 Y384 A2 Jeh T 9tk Case 19 A& 0l
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[O8 m-27] 7tA S&53 X

[

Aoz MASII 7Hart AR Bolrks v
9 1-27°

A9l w2 Vst 1Y [1-270] +22S etk HobAd E3 Eo
o= Atk
(E I1-15) AlZA|LIE|R
=3 LPG NG
oE OHA| oA 71| 71|
F=&4 Tank 10m H{& 90m HH&t 200m &t
&Y hE H0E =2 X|Z2 0.16~5.4 inch
HH 2+R1A - - 4 inch \12 inch| 4 inch ‘ 12 inch‘ 4 inch \12 inch
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=2k 25
HIEEE(m/s)
T IOt 15 F
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LPG9 XﬂZ]'EH = OE_TL]- N slrt Aol o
2 ehele] A9 Zo] 9
S &9 sEEHE B

72



sttt wi#e] A A2 Aub AFFA viT AREAZH(100~300 A)S Lot 4
inch®} 12 inch® 71522 A4 H7FE AFPstAct. LPGRF NGO A9 L

Hi#e] 14 & AR AR ® 1I-159F At
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2 | ug Hl & ol & g (/4|1 | 4| 16 | 4
7 | M8 il G 3 &
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( HES HSMRIIA(LPG) Y HMuYot iz =4

tisto] XFo] ALTAIUGE 22X 1087 AFFES 7HISHAT. titY] =&AL
25 AR7IE2E= KOSHA 7]&2 o] &8sttt & 11-169 Z°] 4 inch =i#
A9 0.16, 0.4, 0.8, 2 inch ¥&&°& AAsIHAL, 12 inch TS L
0.48, 1.2, 2.4, 5.4 inch ¥&&52o2 AXsIAr}.

19

(2) AZAl BF =

AaAvele Aol B 7&Ado] wet wE 24 WY HE
§7] QHEE K71 E)E A4aioitt. viate] ojake v v Rol= Are
25E (e st

3) FAAT AT

LPGet NG9 #j#olA F&3o] o& A4t A5 ths # 11-16°] YEd
THLEE 250, 3AYES AAEY 49 0.85Mpa, 7IAIGHIS BF 0.5
MpaZ sttt

(B [I-17) LPG2} NG MHHI U H{HOIM F+& Al LsHESHE

— == | 108 | 108 LFL | &7leEy
s8| can "o R0 "BR L ogw | egy | B oo | 0 ps eg
i Yk | @ ™ @ | A3, m)
o) | 102
- (%_tgg(MPg ez | 847 | ston | 2540 66 46 35
& ?8_;‘;“,\(?;’:)') ciotys | 8467 | S0tn | 25307 | 185 | 165 | 110
o | 018 | 028 | 138 70 12 - -
sourl tnay | 04| 147 | ez | a4 28 - 1
O8sMPpy| 08 | 589 | 3534 | 1795 53 35 26
2 | 3685 | 22110 | 11234 | 121 | 105 73
LPG [ 048 | 212 | 1272 | 646 33 - 15
et | LPCOW) |12 1327 | 7980 | aoss 76 60 45
oS 24 | s307 | mesa | 617 | 143 | 124 | 965
54 | 26865 | 161190 | 81863 | 296 | 203 | 200
LPGEZIA) | 016 | 002 1 6 - - -
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0.4 0.12 70 36 5 - -
OIX| HYT
‘go“;kﬂgg 08 0.47 281 143 1 6 5
' 2 2.93 1757 893 29 16 13
0.48 0.17 107 52 6 - -
LPGOIM) | 1.2 1.05 632 321 18 - 8
12Q0X| | 2.4 4.24 2545 1293 37 20 17
(0.5 MPa)
5.4 21.35 | 12810 6507 80 55 43
NGO 0.16 0.01 7 10 - - -
oo |04 007 |4 59 - - -
0.5 MPa) | 08 0.28 170 238 8 4 -
NG 2 1.77 1064 1486 21 11 9
2t 0.48 0.10 61 85 4 - -
NG %) 1.2 0.64 383 535 12 - 5
12Q1X| HiZ| 2.4 2.55 1532 2140 26 13 11
(0.5 MPa)
5.4 12.93 7759 10836 57 36 29

(1) LPG XgXMEHSE =&

LPG ®=7} otg= o] 10&

< Aol W
ton B3} 50 ton B3| FsHe 2zl 1

=
=

HAtE AUERE HEeR 5
313

FAYS A&

Explosion Worst Case Radii
Category 15/F

— LPG Ston1 psi

— LPG 50ton1 psi

100

swind {m)

Distance Cros:

T T T T
-50 a 30 100 150 200 250 300 350 400 450 500 550
Distance downwind [m]

[23 1-28] 5ton, 50ton VCEQ| 1 psi Z&ajQt Atz
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Distance Crosewind [m]

Category L5/F
== LPG Ston 5 kW/m2
| — — LPG 50ten 5 kW/m2

100

50

o -fea \
-50

-160 ~ 2

Cloud Max. Footprint

Cloud Width [m]
o

Category 1.5/F
— LPG Ston @ 20000 ppm
— LPG S0ton 20000 ppm
| [T=i]
/ 1
] f \
/ |
] / / !
e ——T
4 / B \
:\\\\: L2 /
Pl
\__ /
0 E 3 40 50 60 70 & E w0 110 120 130 140 150 160 170 180

Distance downwind [m]

[23 11-29] 5ton, 50 ton LFL(20000 ppm)<]

Intensity Radii for Jet Fire

EERE

-200

-100 -5 0 50 100 150 200
Distance downwind [m]

[ 1m-30] 5ton, 50 ton 5 kW/m? 2AIY HskA2|
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PG Al MBI (102 HESE)

186
0% ton W50 tor
66
35 H
Ve = A
(1 psl) (5 KW/m?)

[23 1-31] 5E3 50&2] maiggAa| Hluw

9 M-282 VCEY 1 psi 2Lt FFAYE Uebd 18 Zoll, 5ton B2
o] JFA= = 35m, 50ton B2 FFA2 = 110 meltt. I8 [-282 F7I2
o] FHIFOE o|5s T = US W 7Y H 1 psi FLIYo] EGot=
AE 71208 A4 ZAelth. 19 [-29+ LFL (20000 ppm)9] =2AE YE
W Igold, 5ton B39 AHF 46m, 50 ton AL HF 165meolth. I¥ 1
-302 5 kW/m? At J3FAZE ekl 101, 5ton B39 AL 66 m, 50
ton 39| % 186 mo|th. A AHEFRI 5EO|A S0EC=E A ¢ekd 7
AR Ho} of 3~4uj9] BSFFAYTT STtk ALE YEHTH

(2) LPG S i3} [ME L3742

LPG7}F 71A(25TC, 0.5 MPa), HAI(25C, 0.85 MPa)dH L 7%l sl 4 inch
o} 12 inch oA &5 T Al IFAZE B7I6HAH-

71 4inch HHEOIN SEE(2inch) W Al Fi2] T}
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Explosion Worst Case Radii
Category 15/F

T
~— Ipg Zliquid 1 psi

/,_\ — Ipg 2gas 1 psi

osswind [m]

)

S,

masEaERscs

-100 50 0 50 100 150 200 250 200 350 400
Distance downwind [m]

(38 11-32] A&, 7IM4 VCEQ| 1 psi ZLae A&AH2| (2inch £&53)

Side View
Category 1.5/F

— Ipg 2 liquid @ 20000 ppm
———\_\ — Ipg 2 gas @ 20000 pprm

o \

0 10 2 0 2 50 n ) £ 100 110

-]
Distance downwind [m]

[72 [-33] AR, 7|44 LFL(20000 ppm)2] H&AE| (2inch +&Z)

Intensity Radii for Jet Fire
Category 1.5/F

— Ipg 2liquid 5 kKW/m2

,—\ — lpg 2 gas 5 kW/m2

nce Crosswind [m]

0 ! U

D;

LA

200 -150 -100 -50 0 50 100 50 200 250 00
Distance downwind [m]

(23 1-34] %, 7R 5 kW/m? SAKE B8 2inch £53)
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LPG 4 inch HH &F

07|43 m-
13I 16|

VCE L]
(1 psi) (5 kW/m?)

% 0-32% VCEY 1 psi FEAQt JFAE Yetd 13 Zo|x, LPG 7|4
9] Agl= 13m, LPG A9 gFA+= 73 molth. ¥ M-332 LFL(20000
ppm)d FFAYE Ul T1do|x, LPG 7IAY A$ 16 m, LPG AAY H+
105 moltt. I8 11-34+ 5kW/m?® BAFE JFAE vepd d-o|x, LPG 7]
A A% 30m, LPG A2} 3% 121 mo|tt. LPG WA AH A wf A== 714
9] JFAYET ¢ 4~68) ZA o= Zo] RIS

o]/d—jq- o A jq-l: 2] ;(H ,\].047(} ] }\1 ol ;‘Q] *J’ﬂ 9,] LPG= /\]-.9_31-01] tq-ﬂ- Z:xﬂ%]-.‘:
L7t Eom, qioF QR ERE 7|3t AHo siEggoE Hn7F HEHTH,
Aol 714 AdEie] Amvto] EA5HA o] ARLEAPA] oF 4~6H= TS
FATE AT ougitt. wiahgF4lo] ehdA ghEo] & =:o] Hol ERld
1=

L) 12inch Bi&OIN +E5(5.4inch) &d Al A2 Bt
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Explosion Worst Case Radii
Category 1.5/F

200
/—————\

| [

— Liquid 1 ps1
— Gas1psi

LU L

2

Distsnce downwind frm]

(32 1-36] A&, 7MY VCEQ 1 psi ZLaR A&AH2| (5.4inch £&3)

Side View
Category 1.5/F

— Liquid & 20000 ppm

] i — Ges @ 20000 ppm

i \

n 0 60 a0 100 120 10 160 180 200
Distance downwind [m]

Ba

[22 1m-37] YA, 7IM4 LFL(20000 ppm)2| B&tHz2| (5.4 inch £52)
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Distance Crosswind [m]

1 R |
-200

Intensity Radii for Jet Fire
Category 15/F

4

o2

o

= Liquid 5 kW/m2
0 ] — (Gas 5 KW/m2

-
| P

e

400 -300 -200 -160 a 100 200 300 400 500 €00
Distance downwind [m]

[22 [m-38] A, 7|%A 5kW/m? EAE H&AH2| (5.4inch +53)

LPG 12 inch Hi 2

296
O71& may
200 203
80
s ﬁ
VCE LFL

=HAHE
(5 kKW n? )]

[1 p=i)

(28 1-30] SE20| MEH0 M2 LsHYE H2| (5.4inch £53)

I9 [M-362> VCEQ 1psi FEHY FIF7=E Hetd Jzolal, LPG 714
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o] Ad+= 43 m, LPG HAY FFAZ = 200 moelth. 1%l 11-37-> LFL(20000
ppm)o FFAZYE Yerd 10|, LPG 71419 AL 55m, LPG HA 9 AFL
203 moltt. 2% M-382 5kW/m* EAME FJFAE Yepd Igolx, LPG 7|
A2 39 80m, LPG AA9] AL 296 moltt. LPG7F A Al wf A2l= 7]A]
o] JFAY RS oF 4~5u] S YEPATE +E2F FH Y W] I mo) g
FAY W& & WL gleo] gRld

(3) SLZUGH LPGUIMYENLE NG(7IAMILE)2 T2

i

Ol

FAEE Hlashy] AsiA, LRI (25T, 0.5 MPa)ol|A

LPGS} NG9 T& 9§ s
It LPG, NG9 12 inch oA F25 T Al IFA

LPG, NGY 4 inch Hj
2| H7Fotch

7h 4inch BN +ES(2inch) 2 Al H&fH2| B}

Explosion Worst Case Radii
Category 1.5/F

[
\

B 30 50
Distance downwind [mi

[23 11-40] LPG, NG VCEQ| 1 psi Z&ajet HatH2| (2inch ££3)
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4

Cloud Height [m]

Side View
LPG 5.4 gas
=T ]|
| = Category 1.5/F @ 20000 ppm
. s | ‘*\\

P 30 Ed ) 45 50 55
Distance downwind [m]

[23 11-41] LPG LFL(20000 ppm)2| Y&FHZ| (2 inch ££3)

Side View
LNG 2 gas
1.5 | — Gotegory 1:57 @ 4000 ppm }»
/// \\\
e
,/
1

E \
EH
S e |

& T T ==

3 4 H 3 s o g

o 1 2

5
Distance downwind [m]

[23 11-42] NG LFL(44000 ppm)2 ¥&kHZ| (2 inch +&3)

Intensity Radii for Jet Fire
¢ 5)

— Ipg 2 gas 5kW/m2

— (NG 2gas 5 ki/m2

= i

ategory 1.5/F

ENEEEEEE P

Wing D [
> \\
-0 -0 20 10 ° 1 20 » ' 0 & o
Distance downwin d [m]

[28 1M-43] LPG,

NG 5kW/m? SAlE F&7e2| (2inch £+&3)
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LPG, NG 4 inch BA

21

LFL 2 AIE
(5 KW/m*)

[23 [-44] LPG, NG L|si¥st Ha| (2inch $&£3)

% 11-40 VCEY 1 psi 1St FFAE Uehd J=fzo|, LPGY 7
2= 13m, NG9 IdFAZE= 9meolth. 1Y -41, O-42% LFL(LPG 20000
ppm, NG 44000 ppm)9] FFA=E Hehdl 1glo]al, LPG2] 4% 16 m, NG9
A% 11 meltk. 28 11-432 5 kW/m?* B4 d3FA2E yehd J3o]x, LPG
9] A% 29m, NG9 A% 21 mo|tt. 5U=RH(25T, 0.5 MPa, 7IAG=H)lA +
% Al NG Ht} LPG7} oF 1.54] A= wsiAg7t k= o] ERl= ]t

o|A9] A= NGE LPG7F Y% 2Holgte ma|gFA =7 24 &t LPG
7t EA AvE AL gulgitt

L) 12inch BiEOIN +E3(5.4inch) 28 Al A2 B}
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Explosion Worst Case Radii
Category 15/F

— LPG 5.4 gas 1 psi
— NG 54gas 1 psi

[23 1-45] LPG, NG VCE2| 1 psi Zatulor HakAH2| (5.4 inch ££3)
Side View
Category 15/F
4 — LPG 5.4 gas @ 20000 ppm | |
S \

VN

Cloud Height [m]

25 30 35 40 ]
Distanice downwind [m]

3)

[28 11-46] LPG LFL(20000 ppm)2] E&H2| (5.4 inch +&3

Side View

Category 15/F
— LNG 5.4 gas @ 44000 ppm

i 0 O s - =

\_/

1 2 2 u 2 2 £l 2 1 3%

5 8 10 12 “ 16 0
Distance downwind [m]

[23 11-47] NG LFL(44000 ppm)2| F&Hz| (5.4 inch +&3)
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gory

ntensity Radii for Jet Fire
Category 1.5/F

N | L

e

»

60

100

160

180 0

[2% 11-48] LPG, NG 5kW/m* SBAIE F&AHz2| (5.4inch +&3)

LPG,MG 12 inch BA 2

| 29

36

80

37

VCE
(L psi)

-
SME

(5 kW/m?)

[22 1-49] LPG, NG Liai®s H2| (5.4inch +&3)

% T-45% VCEY 1 psi FEAQ JFAE Yot 1#Zo|x, LPGE A
2= 43 m, NG9 FdFAZE 29 molth. 18 11-46, 11-47 LFL(LPG 20000
ppm, NG 44000 ppm)9] FFA=E Hehdl 18lo]al, LPG2 A% 55m, NG9
7% 36 meltk. I8 11-482 5 kW/m?* BAE d3FA=E yehd J3o]x, LPG
9] 49 80m, NG9 A% 57 moltt. 508 B9 JFAE 58 F39 FTFA
2 ET} 3~48) A Uo+= o] RIS &Yool HAA Bt oF 20% B
A7} F7 o= Aol ARJFHAT FLRAQRS5T, 0.5 MPa, 7IAFE)oNA F& Al

NG Et} LPG7F F 1.581 Ak msjAz7} Avte 20| A=A
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olel A FEE| Wt WA WakgolE 2 YL A $eg

(4) LPGS| BLEVEOI 23t maHrz2]

Fote] AlUEle 2 LPG A4 Ageao] BLEVE 24 A9 15jA2S 7teta
o FEATEES LS 2=E 56, WHEE 1.84 MPa, 23HAHZ 0 me
2 937t 47 BLeke A2 Agsit

Explosion Worst Case Radii
Category L5/F

= Catastrophic rupture1 psi

— Catastrophic rupture 1 psi

Nt
N

600 500 -400 -390 -200 -100 0 100 200 10 400 500
Distance downwind [m]

[22 1-50] 5ton, 50 ton BLEVES| 1 psi Z2aiQt AskAz|

Intensity Radii for Fireball
Category 15/F

e Crosswind [m]

dii
N

-2000 -1500 -1000 -500 ] 500 1000 1500 2000
Distance downwind [m]

[2& 1M-51] 5ton, 50 ton BLEVES] 5 kW/m? 2AtH HstAH2|
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LPG BLEVE
_ - 670
05 ton W50 ton
320
216
101 I
VICE A}
(2 psi) (5 KW/m3)

[23 11-52] 5E1t 50E2| BLEVEO| 23t Y3t

% 1-502 BLEVEQ] 1 psi ZW3Qt J712E Yehd 201, 5 ton ¥
39 93FAT= 101 m, 50ton B39 FFAZE= 216 molth. 18 [-51L2 5
kW/m? EAME A4FAE vebd 2ol 5ton B2 39 320m, 50 ton ©
A9 A 670 melth. 50F ¥ FFAYE 5E BAY JFAY °oF 2HIE Lt
Bttt o4 Zo] LPG BAHAA, AATAENI == o AT BLEVEZL 24
T A FFAYE FHuE WetA €t

4 AR A3 2A
(1) PHASTS| EtEH HE

2 AN E T2 9 SHEE A gaiAE A= 58S £d= S0

ol

(2) =£3 AIO|= H3tof M2 TaH F

0%

He| et

fol

&5 s/t wel, =2, THAsRA Y HekE yEhiE tadt 2o
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5 u Mass during 10 min (kg) Distance of Lower Fammability Limit
e 60
B X
£ 2r| x PG sl | x LPG b
€ 10l | © NG = © o NG
2 g ° i o
5 3 30
S e 2
® o]
5 4 8 20 X
3 2 X o g 10 X Z
[e] - r X
8 o gos® ° 2 58
= ol o
® 2L L L L L L L L L L L L
E 0 1 2 3 4 5 6 o 1 2 3 4 5 6
Hole size (inch) Hole size (inch)

[33 1I-53] £&3 F7IHsto ME FEFENA 71ASIE H2(R)

2AQY, L%, 45 5014 NGRT LPGY] F&o] At} oA

o Aol Ql8) WAYSHe Aol Az £, £2T0| St w7

AFAE 27 F7bEE Zo] FAHT o AL F& T 4k A| [PGE AWE we}
of

lol
)
N
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oflt
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N,
A
N
E=)
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«
ox, F[O
N
-
o

A& FAste] sHA-Zo]| WAYSHH, FHOE FAF B HFo] Q5
FHO| ﬂﬁﬁ% JEA171tE, KOSHA CODE “A}F_A]urfqgoﬂ 2 A SAE 2
g Ao what BAL= 5 kW/m?E 2242 1 psiof st H71E A
Attt & M-5400 5kW/m*e] BAIE =AY}, 1psi 49 =2AHE Y

o

ehdic}. stder 2 sjelokzn| o] Zfolo wiet LPG7L WaiA )7} 2ekx v et
2 FAALETONAE wEE A9 S7tel wet LPGZE JsiA=7E 24 S7HE
o] zelgc}
Distance of heat flux Distance of explosion prssure
45
£ o | x LPG x wf | x LPG )
o~ Tt o NG T 3} o NG
£ o0} ° g .
S w0 & 250
3 40r X 5 20}
é 22: « o o g 15} y X
X5 T 10} o
8 o % | | | | | ) Foox
o Tz 3 4 5 6 T T I T T
Hole size (inch) Hole size (inch)

[33 11-64] £E3 37IHs0| M2 SAEEDS E3Y = H2(R)
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5) AR PP} A3d AAE

1995 3 HHE FEG, LPG NG AL o1 Aol ol A
AN B Aol wiE Aolx, 2, 371 B 24 Fof 9lo]

T

o 270 F BAY Mg BHow JUES AMSEt

ne o
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AFQAIONA G| AREEIAL Q= AT S o& T2 730l DNV GLAFY] SAFETI
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£ AEsiad (A4S 5, 2020)
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AAE G Ak LOCseoF 1 HIE&E st wel @A #] vk 15 YioA
FE5+= 29 Chapter 49 YERNRITH

A% Wae g ARk b2 249 AS S AR ¢ Ao B g9 o
2 THY ELES oFdte AF, 248 #7353 QRAY 7 FHH g A&
ME 24E& AHEsE o] &3ttt T 54 4o B2 Fis

4. A A= AdgdE 1 bar o]4d
FEojorsit), d2 A4 B¥ay di

ATt ol WA= gAYz 1t
blanketmg 3 7| A& a7 Qo)

"
3

N ol el WAk Aol d g e A AdE argdljoRdith o8 &
2] 7] WAzt AR Jhzke]l QA% - ¢ ®ae] BLEVEZF thE ®39 At
28 ded & Sin. ofdl e B el REd 4K AL o PR
71 BE 939 A 1@ F RS FR okt ;16*%1 ggom T
olge]l WAzt wAel mgd A Wi mger §59 5 9l

:\éLlﬂ_&Fﬂ

FA 2 we7] vesseld nAWIEE <

o] factor+= 3} FHolA A7)

2 ol fz O 9

Mol gelEA g Tuhkgo] g
4 HAZOP, “what/if’ % A=ALAE 5& o]gate] ¥Astm HHP 247}
o) Aok gt

#19] 59 A& HTE ZZ EUE 108 AFHE AU AR RIES
10-7/yr& ARSI 10-7/yr=2 W= e A&7t A2 S2y=ke] LPG A149
I FHolE 7tagA7, A AR & SRR E A
BookollA AgE HRe} o] MA| AFH=E W&o sighgto] o W2 10-7/yr ¥l
H= 7M.
LPGQ} NG wj#to] W& A9 B71E ft Hl=iA2 oAl fee 24
39 sl OGP(Oil & Gas Producers)?] RIEE 0|85yt AZuio]
791734 TE5 A71E aLEsto] AR TN EE A5t WEo |t

(3) A0z

AH AsH SHE BAS A% & AUHeS E 1-18% 199 trehigl
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( EE MSMQIIA(LPG) QATHY Rt Qi &2

1z

=3
(& 11-18) LPG, NG 4inch A|2¥0|MxZ
=24 LPG(Propane) NG(Methane)
A Ef Liquid Gas Gas
MEZHAISE) 5/50 E - -
Hi2E =1ZA(in) 4
HHEE Z00](m) 10 90 200
DA (Mpa) 0.85 0.5 0.5
25=(T) 25
102
=22 xZ((n)| M= |016|04]08| 2 |0.16] 04 | 08| 2 |0.16| 04|08 2
=
s (e | TE |54 A8 |AGEE | 119E |AS7E | A37E |4 37E | 265E | 9.7E |9.7E (9.7E
=UYE 07 |- |-|-B|-06|-B|-04|-04|-04]-1|-04]-04]-04
HIZ5E(m/s)
/o7 IotR T 1.5/F
=220|(m) 1
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(E I-19) LPG, NG 12inch AlE¥|0]M8=A

=3 LPG(Propane) NG(Methane)
Y Liquid Gas Gas
MYHAED) 5/50 £ - -
B2 =E(in) 12
Hi2t Z0[(m) 10 90 200
DA (Mpa) 0.85 0.5 0.5
25(C) 25
108
=2 XA(Gn)| M2F [04811.212.415.41048] 1.2 |24 |541048|1.2(24(54
e
HIE(fyr)* 1E [24E|24E|37E|37E |216E(2.16E|3.33E|3.33E| 48E | 48E | 7.4E|7.4E
==Y 07 |- ®B|®B|B|B|AHR|-A|-0B]-06|-0|-]|-05]|-05
HIZ& = (m/s)
/oIt 1.5/F
F£%0|(m) 1
4) el

Hlgro 2 AMJAIATS AHHEA 470,886,
3,234 /km’& SISt

(6) AlLt2|R 7HY

AUl = F 67FA2 LPG 5 ton(4 inch ¥i3), LPG 5 ton(12 inch ¥i¥), LPG
50 ton(4 inch ¥j¥), LPG 50 ton(12 inch 8§¥), NG 4 inch ¥, NG 12 inch
Hi#Ho 2 F 67 = Wwo] Y94 B7HE AAIsHH AHAlRE AluE e 242 ®
I1-20, 2191 Yepf et
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(E 11-20) LPG AlL2|R

LPG 10 m AT
A | LP -7\ %
(ARG G "3 o -l 3] LPG 90 m wj&-7]14 -
5 ton B4 . .
No- 1 Tyop apyps #7% 4 inch B
5 ton B3
2] A i k1)
No- 2 hom Aepg= A4 12 inch H# 3.934
50 ton B2 ) _ o /km?
No. 3 108 Ao 2174 4 inch w3
50 ton ®B= , =
No. 4 108 Ak 217 12 inch =&
(B I1-21) NG AL}
AT
PARRESR-} NG 200 m wf&-714]
a
] i 5
No. 5 217 4 inch 8% 3,234
No. 6 27 12 inch W B/km’

(6) JHAHAYE, At|XPE Zut

7 Hels eieE
AL 71202 stof ALEO] 109/yr o Yok AW Azlg Tl

1
T
T e RSl $14E 19 Muaach AU FEE 4EPEe et
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Lethality Radii for Jet Fire
1pg 2 in leak{liguid)
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: e —ammirer
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. \SREaEdsgasamaraceel
w \
\ /
60
-120 -100 80 60 -40 20 o 20 R:Jﬂmsz D‘rﬁﬁ;ﬁ; it 100 120 140 160 180 200 220
[33 T-55] No. 12] 2 inch leak(MI¥: A|LtE|R) Jet Fire HgkAHZ|
Flash Fire Envelope
log 2 in leakfiquid)
200

g
2

At

= Category 1.5/F (20000 ppm)
== Category 1.5/F (10000 pprm}

\

Distance Crosswind [m]
=

g

PN

-200

e

-400 -300 -200 100 0 100 200

Distance dewnwind [m]

500

[33 1-56] No. 12| 2 inch leak(M5 A|Lt2]R) Flash Fire H&FAHZ|

Explosion at Distance
Ipg 2 in leakfliguid)

o

| — Category 1.5/F & 10 psi
| I o e ——
. \
1
- F T
£ |
= 1
i 1
|
=2 i
b4 |
T
40 42 44 45 48 54 56 58 &0 62 64

50 52
Distance dawnwind [m]

I1-57] No. 12| 2 inch leak(M% AlLIZ|R) Fat AEH2
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( A= WSMQIIA(LPG) QR4 HIHOH B 24

A9 a9 11-55,56,572 No. 19] AlE AU 2 2 inch leakol WSt Jet fire,
Flash fire, ZWQt JFH Q] T ZLolt}. A& 50 24 F& AIZAUE L A
SAIHSEe] A AESHA, A A™S}t A] Flash firedt 571 F&, F3lstA| A=
S 570 gloeng ofF kAt glEo 2 e & ok o714 O"E55+ A
ES Al AMEERES AR Uehd AolH 1F 562 Flash fire WA A 100%
Abgo] A 4= Ql= LFL 4 AZ(=A)E Yehd ZAoj1 S71&&8 A 43
ol s AFFSEAY o = A= Oqoéﬁ‘ﬂﬁh TIR5700 ®AISHIE. o] et A
TeE #HAESME dFHA H2Y FENE 9 HEEE(15% Phast defauly),
7+ 2F9] g5 Agst] 10°/yr 9 % A ABsHA Hot Case 19 AR
AUE| 2= 7= 24249 AR AlugE| o] digt I AW AFSEEY AARIEE
FtaL gHAlste] ofEfel Zo] 10°/yre] SAle

A

Hoz UAAREE HET

» T

[22 1m-58] No. 1 AlL}2|Q9] 7HQIX QY
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[23 11-61] No. 4 AJLt2IR2] 741X ¢
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[22 1m-63] No. 6 AlL}2|9] 7HQIX QYT

(E 11-22) HeI™ 9@ H|uw

ALzl 10E-6/yr
No. 1 92m
No. 2 72m
LPG
No. 3 100 m
No. 4 113 m
NG No. b 15m

Aueled AeE SPE Aneld LPGE] A9 NGET 10-6/yr9 S¥E =
A7} 4~6H] AEE AAE QT

Fi7 old A= QPHAnt A5 FAIRE 2 A0H, AFA] MAGHE 3t
71298 HAG}. E3F E [1-213 [1-229] Yehdso], 71914 3 r o] 7|2

=7tell weh g Sadulel meEr Zol7k gl [4,11]
2 dsks ddid Y84 vt obd NG9F LPGO] A& 94 wazgt
SAojof Qi
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( HEE WSMRIIA(LPG) Y Ryt Qi =2

1%

(B 1-23) 330 i3t 7HQIN QIYE 7|& (270 =)
o7t NUE
7 HX|SA =L CHAM 2l H|J
|'( |—|) g@_ ZI ‘ 3}3.1 7HA|_ e [=) Ho |J—
A =A 271 HE
AHIIS = -4
ot h=s 10 10°° X
S|RIHX TS 107*
G=(HSE) 107* 10°° S 3 feE 25
10*4 10*6 %7—“", —Jlt—Dl_l
VAESSEET
2RIHA I TIMO) UIZa=)
107° 107° S, F
EESSED)
AN M271E BE 107 UARY
o ofet 2f 1 SF XL OfL|H
5= RSt 274
=
FAIRA gUx 10°°
HZUE 5x10°° 107° |47, 7IESH 1 5x107° HE
YAEIQAER|YUZ|0t 1074
Scfd Chat-tn 10° 10°° 31512/ HR 3
107° 107
ost @t =8 704 J|1E
R o UMEE M (107 YAUR}
aTT . .
USA @188 | 1.4x10° | 1.4x10°° /;"ie“;‘:e_)A o
T o EE AR (10 DA
t/lifetime)
Source : GUIDELINES FOR DEVELOPING QUANTITATIVE SAFETY RISK CRITERIA

(B [1-24) 330 i3t 7HAN A”E 7I1E (170 =)
BAH =4 14 HE
o an M3sE ML [HAF 9l H|T
7|'(I|—|) g@_ ﬂ' =S EHJ = HlJ—
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T =2 170 &8

THK|H Az MYE X [HAF @l H|T
3 |'(I|—|) g@_ ﬂ' (=) Ho = |J—
NAEE 48 B A5 2 NS,
JIE BHE M 3H $F0R2
FARAYLUX 1076 e HALHZ ot{of &
s= il%ai fUE/E N8, LA
i E M2
AT, 71E BE  AYB/A N
HXHE 5x107° &, 71 3% gdE =0)7]
ot ==ol¢{0f &t
-5
e 5%x10
5x10°°
53 107°
107°
EEES 106
FHLCH MIACC 107°
1 -5 7 _7|._SA A
= 07 [EINES!
1078 N RTONES
-5 7 _ZI_C_A S|
2atdl 2| QnRt012 10 A2
1076 MTEAIA
MNIE 5x10°° 107
| Lo 10-6
(AtEfHIHI2Y)
USA EPA 1.4%x1077
NIRC 1077
FDA 1.4x1078

Source : GUIDELINES FOR DEVELOPING QUANTITATIVE SAFETY RISK CRITERIA

L) Ateld gl
AuE e AlEFH ol 2204 Safeti 8.0& AME3to] LPGSF NG| +&At1L
off st Abar8at 4 (consequence analysis)& @3te] AL 39S A=
SHATE ESE AMSA IFE BlWE 95 FN CurveE 18 24513tk AHEE ¢
e T ol ALRIES] FHEER] FeF ZF ARAE| 9] APTAF & N2
Agtste] T#fjzo] yehd Aot
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(& 11-25) No. 1 AlL}2[2 F/N Curve Of|A|

T A= = HEI=(/year) (A)lkl;@(ri(il\'l;m
10282YE 1.5E-08 54
2 inch ¥&3& 7.68E-06 23
0.8 in ¥&53 1.18E-05 3
04 in &2 - a
0.16 in ¥&3& - _

S =0l & 1-24°1A41 No. 1 AIF- A=) L.0] =W E(/year) 2t AFEAL =(N)
£ AEsto] 29 =g Aesithd I¥10-619 No. 1 3 fARE 23i=7F 283
Zoltt, oqt Safeti T2 AFE AY2] oA Jet fire, Flash Fire,
Explosions 5 FFH7IE AAXlSIEZ F/N #HECQ| FE|7} et 2|40l ofd &
A3t Smooth FHE =EHT}.

FN Curve Plot (Raw)

i

1
3

EUSoI8 157
(ALARP)

ncy of N Fatalities [/AvgeYear]

Freques

587519

1 2 3 ] 5 6 10 2 30 ) 50

7 8
Number of fatalities

[18 11-64] 4inch £&Z0] 2|8t FN curve

)

a9 [-64= 4 inch ¥&3°] 93t +&A| FN curveE YERHTE No. 1(LPG
5 ton 4 inch HjIHQ] H$ XAF 5& 7teFIoz FHf AFEAEE(N)= 1990]
37, No. 3 (LPG 50 ton 4 inch Hj¥HZ S| &E/MFYo 2 o AFYAE(N)=
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oF 5099 A7t Uttt No. 5(NG 4 inch Wi =7} Wob o yet
WA ekttt HlEo] B9 0.8 in FE& AUl oM 7Y w2 g2 JEAL,
APEARS] - 10T E AlUE| oM 7HE A UEbdT:. ARAIRE LA 9]
W82 TR Lol ZekE ool

FN Curve Plot (Raw)

% \ S

CEReEr
ALARP)

3 4 5 6 (] 1
Number of {atalities

[13 11-65] 12inch &30 2§t FN curve

O9 1I-62+ 12 inch &3904 +& Al FN CurveE UEHTE LPG 5&2
dH 51§ E7Fs F&o| EAsk Ao AFSAR(N)= 269%°]al, LPG 5052 9
LE/NsTFGo g o AFgRE(N)E oF 1309 2t vght). Tof B]s], NG=
3875 Qo] qlgo] EeolEy BT ESF LPGY AL Hd) Y22 & 5
929 AL 1.2 in &3 A4 7MY =2 g2 e, ArgAE] A
§ 1084F 29 AU oA 71 A Ukt ApAIRE BiAe] Y82 MR
& Lol ZF=IUT AEE YE= 23t o]d 19959 HuAko o9 =
Al U2 olfi= & dolA= PR A7E A=A gtttk 7kl A4k 3
37| wjizoltt.

o|3} o] &Y XAA FN Curved Bl 23}, HA¥zo=2 NGO 3¢ &
A5]87Fs 792 low dutch curve line ofgfoll AJAEJL, LPGE ZAESE
7Fo7<(ALARP) = IR 518E7Fs T A=A

%Y 11-62= 12 inch ¥&3°4 %+& A] FN CurveE YERATE No. 2(LPG 5

<l

103



( A= WSMQIIA(LPG) QR4 HIHOH B 24

ton 12 inch Bi¥he IF & &7k F2o] SASHH Hd AFgA(N)= 2678
0|1, No. 4(LPG 50 ton 12 inch #j¥)E 3| &E7/Is+Ho2 Hof AFGAR(N)
+ % 130989 A7t Ukt 1of H]sl, No. 6(NG 12 inch Hj#h)2 51&7Fs 4
flofl A=o] ERIFHAL ke T LPGY A5l Bl ¥32 & & Ao "= 4
% 1.2 in 755 AU oA 7FE &2 @S B, AR B9 10%
AFFE AU oA 7 A Uebgdth, ZAlRE KA W82 75 11,9
ZOFEOITE ARRIE A At o]l 199 RS EAUMHEY ule EA Y2 o]
e 2 AdFoAe PARAZE AAHA] AL THFSEAL AvRE 3R] W2
oJtt.

o|Ati} Zro] B Z A4 FN CurveE H|w gt Ax}, Mukgoz NG9 74
A587Fs 9% low dutch curve line oFfof B, LPG= RAFS
7FeTH(ALARP) = ARE 38E7s 7 A=A

ol
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T Ave| erye Brsly] 99, 330 X AEsoE
A, 22T A9, W3 5 theket Hoo] AEAE 7

A 3197} obd ZOOMo| 23t 2l 3|ol& AAJeHA

o B3 23 QYUoAL wE A7 25 T oA HHS AASA.
(B 11-26) X229
7 4y A/E|3 w2 5
dpoy | NEN7SUAY pusam 24 SN I
A : '—‘—_'; - oﬂ;‘:I -
212402 giiigzﬂégaﬁ% P 15 o
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ABSTRACT

Risk assesment on safety improvement of liquefied petroleum gas (LPG)

for fuel

Dongjoon Kim

Department of Fire Safety Engineering, Kyungil University, Kyeongsan-si,

Gyeongbuk, 38428, Korea

Objectives : The purpose of this research is to review the amount of

liquefied petroleum gas (LPG) for fuel in connection with the revision
of the regulations for process safety management (PSM) under the
Industrial Safety and Health Act legislation in January 2021. In this
revision, it allows to change the quantity for NG from 5 tons/day to 50
tons/day for some specific cases. LPG association has been requesting
the same legislation as compared with NG, because the risk of LPG
and NG are similar.

In most cases, LPG is supplied by using an onsite storage tank for
fuel, contrary to NG, which is supplied from pipelines offsite. Thus,
comparisons of supply mode and risk assessment for LPG and NG
equipments are needed to decide what amount is appropriate for LPG

in compare to NG.

Methods : There is the report, which the LPG association claims that the

risk of LPG and NG are similar. This study has investigated the validity
of the report contents by the literature reviews and the statistics of the
accident and the disaster.

The storage tank in the workplace was charged by the tank lorry
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which is the one of the process features of LPG equipment. In this
sutdy that the risk of the filling operation was investigated. First of all,
the standard operation procedure(SOP) and job safety analysis(JSA) are
carried out in order to confirm some hazards and their
countermeasures. And then, HAZOP is carried out for the supply type

and each process.

The four supply type was investigated. First type is typical LPG
supply type using filling an ground storage tank with fule in an tank
lorry. Second type is LPG supply type using filling an underground
storage tank by an tank lorry. Third type is NG supply type using
filling an ground storage tank with fule in an tank lorry. Fourth type is
typical NG supply type using pipe lines. The numbers of hazards are
counted for each supply type. The rationality of the legislation is

examined by the number of the hazards.

Finally, this study was carried out to estimate the damage impact
distance by applying the same accident scenario conditons. The risk
assessment was also evaluated using LPG and NG, respectively. The
results were compared with a quantitative assessment in respect to

both individual risk and societal risk.

Results : This study has been investigted about the risk assessment for
NG and LPG supply equipments. The following results were found.
1. The result of reviewing the report of the LPG association show that

the risk of NG and LPG are not the same.

2. The statistics of the accidents and labor disasters show that LPG is
higher than NG.

3. The filling operation for the storage tank carries a greater risk.

Some measures for safety management are required.
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4. HAZOP results for the supply types shows that typical LPG supply
type has higher risk than typical NG supply type.

5. The damage impact distance for radiation and blast pressure are
also investigated. The results shows that LPG has much further impact

distances than NG.

6. The results of individual risk assessment show that the distance of
annual death rate of 10°/yr is several times further for LPG than for
NG. The FN curve for social risk assement also shows that LPG curve
is located below as low as reasonably practicable (ALARP) zone and

NG is located in the acceptable zone, which has less risk.

Conclusion : Due to present study, it can be two proposals.

The one is a status quo. There is no absurdity in Industrial Safety
and Health Act legislation in January 2021, especially for LPG.
Therefor, the current regulation should be maintained in order to

protect the labor disasters from the danger.

Another is a conditional permission. if LPG is supplied by a pipe
line, and if some measures that a leak gas does not stagnant are taken
sufficiently, it could be changed the quantity for LPG from 5 tons/day

to 50 tons/day for those specific cases.

Keyword : LPG, NG, safety management, risk assessment, PSM
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Case 1 LPG A4 A & &3)

CHHD: PID-101 (LPG Storage Tanks & Suj System) HEZ : 2020. 05. 22
HETM Node-01 (LPG Storage Tank / %)
oz 2 el FEEEE] i RREg] [L]s[R] wemang
&9l ; 15ton/hr, 0.52MPag, AMB 33, Level 90%/max
Lovel [Mors @ LT-101A/B 285 m Tank HE/FE/AN EE = PSV-101A/B, 10208 T14]3
m  LPG Tt Compressor 522 & ey ¢
o1 Gompressor & Compressor o 23t Trip ¥
A1t 5 S
2017 FERY
= Local Level Gauge
W Local Pressure Gauge
m  Tank 280l Panel of ENSIT
High Set A1 ¥=Ey
m Tank 277 Tiedin 51 42 %
Tank °f LT} S8H02 875
o U8
m gLl ANE B ¥Ry
Ll
Level Vore | SEM&T m Tank e/ AN ED PSV-101AB, 102778 T3z
® LPG Tt Compressor 522 & o "
ot Compressor & Comprassor ° 223t Trip B
At &
n 2917 3R
= Local Level Gauge
m  Local Pressure Gauge
= Tank 2| Panel °f ENEID
High Set oIy Y2y
m gLl A8 F ¥y
an
m LICA-101A/B] <ot Level ©f
High Set (20%)7°1 Eg3tet
B 2 BT Compressor
3
m gl B AL oW MDY
o 5o YT 72| 2F FNE
ol 80% Y= RAHES B
Level [Less/No W SR = NEBFANT 2 m LT-101A/B ° &N Level o | 2 [ 2 | 2
Panel o NS Low Set Al
LR
= Local Level Gauge
= LT-101A/B 2% m N3O NF A = Local Level Gauge 2 |2 |2
m Tank 2717 Tie-in 5°f AT Y
Tank oI LT 7 SEEHOE 48E
o %S
ovel |Loss  |® System Leakage CEEEFET] w459 WEEt OEE TAREA] 1 | 4 | 3 | SASSAR Tank Lory A
LR EU R $8 11 198 g7 949y
= Local Pressure Gauge & EFOQNYTA Uy
m Tank 4¥2EO| Panel o BN - STEBN FUHS AN
T Low Set A°IN BEEE A R eEen By
n gL AE A YEY - LPG AR HIE Spray
an Ll
m 1moTo eE HA YN - Tank 7t IZ A58 MR
o w1y ELEETYEENE -0
m S ANRGIE HXE BN AN T getd X
- AN AZE WY
9 o5 AN 398
AFUHA U YR Y
7ef By A
- Flange Bolt G1fLAMS
Nut JEIQZERE| 2.0t Of)
EZAES AT X
- FYHEA Y LPG WA
s YIANE ANsD &
S DRSS BEHY X
- BEARAIE anT I
AFTUAS FeA HyTy
BALEIQ e 3 R
@8, THS ANAY X

i

Ju
=
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HEE WSMRIIA(LPG) Y Rt

Level |Less ®m FTNAF Tank Lorry Tt BN |m HEES| O2OZ |PG HY FE/|w 29 1 X2 NP 1| 4 | 3 |- LPG M3/Z3ENA U1
°Is SR, 22 2y = Tank lorry Tt A DY EERl]
52 mgN &4
Pr m 2SR 2y W System FE UEE PG FE/|m  PSV-101A/B, 102A/B 1 4 3
e n ARI2 ¥5 oM, B A ® Tank Y5O 42EYT RN
Tank 2E9 AW BF
m A HA|
29 AN
= PG ¥%
®  Tank H2HO| Panel A EAF
1 High Set AoIN B
= TG &%
= Tank YERET Panel o EAY
1 High Set MoIN FHEY
m AR LEATT EAEC JAD Y
BlE A 24 NIt YFFD
e B2 2N
= SPFLAC ANE F YEY
-hl
PressulLess = Unloading Compressor m FUEY AA = PG &A 2122
e Trouble m  Stand by Compressor
Pressu|Less m  System Leakage m O EY 9y m LY HEET AZE MARMH) 1 4 3 |- Level Less 2 22
- AR BEY A
®  Local Pressure Gauge
= Tank H¥2O| Panel ol EAIS
I Low Set MoIN FREY
YL 4NE T Y=Y
8N
= 1223 oY AR EY R Y
oA Y
m A NRRE HRE A AN
HE |As wenl (W BUREN LPG TEO ofpt OfF (m FHE YHS YT Spark 2 (W LPG MY B3 TA 1143
- gy ki m FAIFOl AN FUHEA Tank
Lorry < BAMS o1Ey
NE [As well (@SB m o, 2 9 CEEEEER ] 1| 4 | 3 |- Tank Tt IZ HEE 12EY
as o7t LIZHTHO) EREE
A HESY X
Flow [More |® 2¥W5Y &3 - n
Flow |Less ®  Unloading Compressor = 3BT AR = PG &N 2 2|2
Trouble = Tank 42Ol Panel ol ENS
®m  Pressure Balance 27 1 Low Set NoIM FEYY
= Stand by Compressor
Flow |Less W System Leakage = iR, 22 Ay WY HEET AEE ARy 1 4 | 3 |- Level Less & &3
AR BET AR
®  |ocal Pressure Gauge
B Tank WSRO Panel o EAIE
1 Low Set NI BHEF
gL ANE BT YEY
&4
B 125 oy AR Y A EE
&N =Y
B NEE YRE FA AN
Flow |Reverse ™ LPG M3 0| Tank = LPG 9% 2 = ZHEOY Check v/v Tt &AE

1 3 2
Lorry ¥3H £
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EHHD: PID-102/103 (LPG Storage Tanks & Supply System) HEY : 2021 05. 22
HEF Node-02 (Vaporizer, BfEt %2 33)
gy | o 9 | oz2zm HAIIHTA [L]s[RrR] wuaong
A9 ; 65 + 5°C, 4t/hr, 0.5~0.7MPa >0.3MPa > 18KPa 3% 33
ProssulMore ™ TIC-101A/B 285 W System 9 ¥502 HUE I (W PSV-107A/B, 108A/8 1 3
b ®  XV-101A/B Stuck Open 2/oN.ES Ay ®  PSV-110~112
®  XV-102A/B 7t High Set Al
(70°C) °IM AtE A
®  XV-103A/B, 104A/B Tt I &%
AN AtE A
™ Vaporizer H°| PG &%
= Regulator 25F u LPG ASAMOIN NIY/AGE YR |m AGAOIM SAFHETC o A 1 3
%M LPG 33° N&EH A2y It AAES Solenoid viv Tt B
=2 3N LPG 33° NEAHE
® System FAFOUN LPG FH/3 (W AR HASEHAT X FE
M, 22 an
Y HA
1210y A Y X EY
o2n 2
PressulLess ®  Vaporizer Trouble m PG 83T AIF Y m 279 Vaporizer & TAME | 1 3
i ®  Steam 3& Trouble s
m  Stand by Boiler
®  Steam 33 3% PG &4
m  Vaporizer 27t Panel o EAl
1 Set AN FEAY X XV
AtE A
Pressulloss |M Regulator 285 m (PG NBAOIN QoA S W ASACIA SEAE 1o oo a5 1 3
a %M LPG 33° AISEE 14y It YA Solenoid v/v Tt B
=2 SN LPG 33° MEATE
LI -]
w1190y AR HE X EE
LR
Tempe More  |®  TIC-101A/B 27 m System 2 Y502 FAR I [m PSV-107A/B, 108A/B 1 3
rature /M. Z A ®  XV-102A/B Tt High Set Al
(70C) AN AT AE
m  Vaporizer Hi&°| PG A
Tempe |Less ® Vaporizer Trouble m  LPG M8ZTOI NT = m 279 Vaporizer & NG TH| 1 8
rature m  Steam & Trouble 5
®  Stand by Boiler
m  Steam 33 3°1 PG €Al
®  Vaporizer 27t Panel o EA|
=1 Set Ao FEEF X TCV
AE A
‘Fluw ‘Mora " YN 8S - ' ‘ ‘ ‘
Flow |Less/No |™ System Leakage o, E2 9E U HEE B MAFEE| 1 3 |- NHHA Tank Lorry Al
AR FET EA $2 01 1S ¥A 9R3E
= Local Pressure Gauge ZESIARTEN BY
m Tank Y5EHO| Panel ° EAE - AREHA FUSTMAREYA
T Low Set AN FEYZY I I 2 eaan Ry
B QWA MAE M| Y=Y - LPG M7 BIRE Spray|
MA| A
1223 oy AN HY U HY - Tank Tt IE HEE MY
an| Ay oot HEHTHYY ERE =
mRH ONRQIE HRE HA AN A HESY A
- MARMEA ] AT Yy
EECEREEUERE R
AnMEA 2 R MY
Al Bt A
- Flange Bolt %jfLAHE
Nut {HO2RE 2 o
EELES MES A
- ZUABN W LPG BfHA|
AHE HM2g AR &
9EM 2HARE FESY A
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= 37
Case 2 LPG A3} (34 & &%)
ERHY: GTES-PID-301-0 HEY : 2021. 05. 22
HETL Node-05 (LPG Underground Storage Tank / 3W3%)
oy | 2 9 EEEEE BRRIETA [Lls[r] wupang
A% ; 10ton/hr, 0.8MPa, AMB 32, Level 90%/max
PressulMore  |® SFI2 4% m System 9T HEE PG F2/(w  AEBIN ASOl AT 91 | 1 | 4 | 3 [ TAREEA GaEe o
- QRN WY o, 2 oY MR HAY S| fS El
m QIHEE(PSY-301-1/2/3) #Al
(HEF= GL + 5m ¥%
Safety Location)
m 2 HX(PG-301-1~5)
m 257 ¥A(TG-301-1)
m PASHHR HAEO A1 Y
ElE Q10 24 A1 ¥F3D
ME HYY Y7 4N
PR NE TN YEY
oA
PressulLess = Unloading Compressor = FNEY NA m %Y UA(PG-301-1~5) 2 1212
Trouble
re
ProssulLess |®  System Leakage A EED] W ATEEN Y EN AN | 1 | 4 | 3 | NAREIA 0] (ynE &
m 2N MA(PG-301-1~5) El
" = SiPFL] MNE M BEY - SEATES W AR
an ol 4AHIEE m53tn =9
12130y AR EY X EY FHEENES AROY X
o By - RREAN FUSTIAFEYN
m FH ONR9IE HIRE AN AN Tl AE
- LPG MM HxE
Spray HIA|
Level |More |® Level Gauge 2AIA| = ANFYIT HE/ILPG Tt m nEN yETsE AN e Gl | 1 3|2
-,22 ol =
m PR ANE TN YEY
Edl
Level More ~|® NEW AR = I HH/LPG I W LSH-301-191 93N Level o | T | 3 | 2
Compressor Z22 Ho{t High Set Al T8 F= 2
Compressor Tt&
3 Compressor Atg ¥AI
Lovel |Lass @ System Leakage CREREEEH] w IACEEA S BN SN | 1 | 4 | 3 | 1AraEA ) 6aE o
m 23 4A(PG-301-1~5) 2
= ALY A N YEY - S W MLABARN
R ol HAHIEE TSst o
1210y R EY X EY FHEYNES 22N A
UA| & xv\t - AREEN xl:"%'![a M UA|
m A NEYE HRE A AN A
- LPG MR Bikg
Spray HIA|
Lovel |Loss |M BUAS3 Tank Loy 1 2N |m  AZEe ojgioZ PG O /w291 122 g T[4 | 3 | LPe Mm/zEneel oRD
°l oiN, 2 Ay ®  Tank lorry Tt AR B0 A5 HA
52 NgN 4
HE] |As well |B BN PG SEC] 9%t OFF [m NS FNUS YEA Spark 2 [ LPG N 23 BN NERE
- [ul-vd k] = EAIFOl AN FTHYN Tank
Lorry & BAME S
A |As well (W S2 CEE L] LR 11473
as
Flow |Reverse |™ LPG M®¥3 &'Q"I Tank m PG %R 2% m Z3UE| Check v/v Tt &NE | 1 3 2
Lorry 23ET &
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e GTES-PID-301-0 HEA: 2021. 05. 22
HEF Node-06 (LPG Underground Storage Tank / 333%)
olgmy o 9 [EEEE BRI [c]s]r]  wemang
[AY9E ; 60°C/Max ©| E2 T3H LPG £ ??kg/hr, 800kPa > 70kPa 2 U3 33, AMB
oressuMore W Regulalor 285 mLPG NGAPIN So/AaE 49 [w NGAOIN SEaE T S aa] 1 | 4 | 8
5 oM LPG B30 AISER A2y Tt YNES Solenoid viv Tt
S SN LPG 330 AEAEE
W System TN LPG FA/% |m AN MARMHRT W FE|
, g RE-ul
w3 4%(PG-301-13)
= 1Yoy AT RN
on By
prossuMore | S| SEXE Failure W US) FEREC| 800KPa & % W e AM(PG-301-6-12) NERE
e Isto] oMy, B Ay m WS HA(PSV-301-4~9)
| 2EY &7
w2 iRl B % Level
Gauge Tt US
LEERE- R PP
Uk
Pressu|Less = Regulator 23%F W LPG ABANOIN UoASHE AE [ ARAOIN SIEAETY oof Ast 1 413
e o LPG 3391 MASE 284 | Tt ANSIE Solenoid vy I &
52 “in LpG 33| NENEE
m 2@ 27(PG-301-13)
CERERERV RN PR
o7 3%
rossulless | VS| SE23 Failure m PG 835 Trouble m S 87(PG-301-6-12) ERE
e w22 a8
LERERER R Ry
on 1y
= 3 HiEol BYHYOR goeragl
e
Tempe |More W Regulator 2%F W PG ABAOIN No/ASE NE (m ABAOIM AFHBN o M2 1 4 3
rature °IN LPG 33°] NISHY ALY T HA=S Solenoid viv Tt B
i SN LPG 33° AHEAIHE
W System FLEOIM LPG FA/3 (W ARG MALHHAT R YR
M, 22 N an
w2 7(P6-301-13)
LERERER R F Ry
N 1y
Tompe|More W 1Sl SEXE Failure m e FEEHC| 800kPa & 4 W @& HA(PG-301-6-12) [NERE
rature 3t M, 2 9 m OIFEH M%(PSY-301-4~9)
m | 2ET A
= 2 Yo 2o o Level
Gauge I &
CERFREECT>3-E]-F
o ay
Tempe |Less W Regulator 25F m LPG ABAOIM Moh/USE ¥ [ ABAIN AFHETN oy 1 413
riture 9N LPG 33°| NIS=E ALY Tt YRS Solenoid viv T B
22 &M LPG §3° AEMTE
= T HA(PG-301-13)
= 1YY R Y
on 1Y
Tompe|Less  |W 1O 5% Failure [ LPG M8l Trouble m 2zl 47(PG-301-6-12) 143
st s 22 gA
= 113y 2F Y N EY
on By
= 33 UiEl AYHYOR AT
s
ow |More  |W_Reguiator S8% = (PG NBAOIN So/ABE 4 [ NSAOIN AEEE e & 1 | 4 | 3
oM LPG 33°| N&HS ALy Tt RSR Solenoid viv Tt B
22 3N LPG 33° MENTE
m  System FAFUN LPG FH/S (W AZNHO] HAFHHAT X FE
M, B2 RE-L]
= A Y7(PG-301-13)
CEREREEIES - EY -+
akt]
Fow |More ™ 1SSl REZE Failure w3 FHZE0 600kPa 8 & [ g EA(PG-301-6-12) T14]3
3to oY, B AY m OIHES YX|(PSV-301-4-9)
m | 2T A
W S| Lo Bo) HiH Level
Gauge Tt US
w121 oY AE YR BY
o@n By
Flow |Less ™ Regulator oX m (PG NSAOIN MSASE AR [ ASAN ARBE U AN M| 1 | 4 | 8
M LPG B30 N&HH A2y Tt NS Solenoid v/iv T B
L SN LPG 330 AEAEHE
w2 47(P6-301-13)
= 1YYy AT EY A EY
on By
Flow |Less /™ TS SEZE Failure = (PG A183T Trouble m @ 47(PG-301-6-12) 143
= S| 25T 4N
= 1YY AT EY DAY
o By
= 3 HiTO| FYHYOR Kot
Tt
O YET [m LPG A% 28 w5200 Check vv T EAE | 1 | 3 | 2

Flow |Reverse

AHgA ROl LPG 33
=8

i

Jhu
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Case 3 NG A (B4 & 3=
CHHT: 00-PSM-T-102 (LNG Storage Tanks) HEY ; 2021. 05. 22
Node-01: TK-101/102 3™ 8%
olgsiy o ol 93 2 Ay HANTN [L]s]r] woasng
MWL ; Temperature -162°C, Pressure 0.3MPa, Capacity 40.95ton, YR MZE 0.05Torr(Max0.1)
Tempe [More ®  Double Wall Y52 M3 Ith| |m  Tank :I:é:/“ﬂﬂﬁ‘ﬁ-’?— N2 RE, |w psv-1-1A/ PSV-1-1B, 1 4 3 |- psv-2-1/ PSV-3-1
rature A, 2 PSV-1-2A/ PSV-1-2B PSV-2-2/ PSV-3-22|
PSV-2-1/ PSV-3-1 Set Pressure ©| B2t &%
PSV-2-2/ PSV-3-2 e xsoE
®  SD-1-1/SD1-2 9 2% Double Set Pressure 2 B2t &%
Wall Y2 2845 A 28 Y O3 MUFH HA
/Perlite 1t B A A
m PBC-01/02°0 25HA Tank Y5 R p—
aEg 7% o
0 EME HYTAHYY Bt
o V-2-1/V-2-2° TSHE AN of I8 W TN A
FHoE UBE MY
®  Double Wall 45 227
(Perlite) 2 3718
B Tank ¥R AT44H 4R
Less SYNSY RS L] [
Level More |® Level Gauge 2% m Tank 90| 9ER0Z 43 m Y ED AT T o5 | 1 3 | 2 |- LNG 3T THAR LNG B
A N e T RMRO|SR ofx el
® 1G-01/ LG-02% 2E2 S3
LI-01/ LI-02°1 2I34A Level ©|
Panel ®l EAlE(Local Panel ¥
Central Panel)
m 201 X% FRAY
YR AS B F-2-1/F-2-2°0 23N 90% B |w o zD MM Ty o | 1 3 2
A cle A T AN Tt
® 1G-01/ LG-029% ¥ER S8
LI-01/ LI-02°1 2I3#A Level ©|
Panel ° EAIE(Local Panel %
Central Panel)
2021 Z% FNAY
®  [G-01/ LG-02
Level |Less ;gﬂl:auge % : Tifki'vel o 300 oz o |7 L0V Lo02t e s2E L
= e LI-01/ LI-02°0 &3 Level ©|
(Z™A) Panel ° EAE(Local Panel ¥
Central Panel)
®  Stand by Tank
m g, BT BANSF Tl
N NMDF SN T
Tank & o 2R n INGAE R ERAENREN | 1| 4|3
Q9 RS MWL} Y2
2 ang
m gl B0 YRl Sery
ol 53
= LNG Tank NSl FEYNEAY
S
Level |Less SUNYT Tank Lorry TH EA |m HEES| 0202 PG O FE/(W 29 1 X2 AYY 1] 4 | 3 | LPG M/ZENA BT
°lE oY, 2 g ®  Tank lorry Tt AA3= HHDY EER
28 N 47
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Jhu

Tank &8°| Tank-lorry 2=t

=9
B

®  Tank Level 22

Tank-lorry 3% 2t21°] Check
viv(C1-1/C1-2) Tt &AIE

Pressu
re

More

Double Wall 452 MF= ot

m Tank DHE/HHBFAR A {E

oy, 22

PSV-1-1A/ PSV-1-1B,
PSV-1-2A/ PSV-1-2B
PSV-2-1/ PSV-3-1

PSV-2-2/ PSV-3-2
SD-1-1/SD1-2 °l 2% Double
Wall 4 2=y Al 28
[Perlite Tt H|2

PBC-01/02 %l </3A Tank 4%

o
gHs 1%

V-2-1/v-2-2° TBHE oA
FlNes N3k FHH

Double Wall Y5 22/
(Perlite) 2 SNE

Tank Y5 §TULUH ¥A|

- Temperature More 2 &

o
=

Pressu
re

More

EEERE
SEE

m Tank DIZ/HHBHAR 2 RE,

o). Z2

Double Wall(ZM& Vacuum
S§T) MO R BeR
(Perlite)2 3ME

PSV-1-1A/ PSV-1-1B,
PSV-1-2A/ PSV-1-2B
PSV-2-1/ PSV-3-1

PSV-2-2/ PSV-3-2
SD-1-1/SD1-2 °l 23N Double
Wall 45 2245 Nl 28
/Perlite Tt HI{t

PBC-01/02 9 23 Tank 4%
g 7Y

V-2-1/v-2-2° T3HE LN
FHeE NEk HY

Tank Y50 SEMALMH] MA

Pressu
re

Less

5 98

el

As well
as

FUASN (NG T2 o581 o1F
)

MNE BT TN Spark 2

LNG M7 B3 ®Al
ABOl AN FUHEA Tank
Lorry < EAIMS A1EY

Tt A
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EHHT: 00-PSM-T-102/ 00-PSM-T-103 (LNG Vaporizer & Odorant Tank) HEY ; 2021. 05. 22
Node-02: RV
ojgiy a2 FEEEE BTN [Ls[r] wwaang
MYT ; Temperature -30°C—10~30°C, Pressure 0.3MPa, Flow 1000N m'/hr
Tempe |More ® NG Heater o 2% control & | System %N NG F&°U 22t 2 |y pgy. pgy-4-1/ PSV-4-2 2 4 5 | . psv-4-1/ PSV-4-22|
rature .z N2 58 PSV 5/6/7/8 Set Pressure ©| B &7
= TI-01/02/03 ° 23N NG 2=t B2 ZIHEE
Panel °l ENE Set Pressure & B &7
m PG-3/4 &3 OS2 MAFo 4R
= PI-03 LD
- PSV-5/6/7/8 TES Block
viv £ C.5.0 H33t1 3
23 Tag 2AY X
s ® NG Heater ° 2% control & |m 7| O1%° NG 338 CSU |g  T1101/02/03 &oiM NG 2=t T 4 3
L ;ﬂi‘?—f—lﬂg z}g} °fl Crack #21°] § Panel®l ENE
®  PG-3/4
= P03
m T-03° 93 27 -20CN
FEUY 2 -30COUN System
Shutdown
®m NG Heater 1 2 W7t RIOIN 2%
ZHY T3tN ME BFE
Flow |More |® Z¥SY &S ' -
Less | System ¥& = o 52 A m NG NF R NG BEEFANME| 1| 4| 3 |euaz EAman
B I WF GH YRR An
= ING B FH A FY A n ge 1 3 2 | NG System 13 A Wory
ERi
- 1933 oY RHigIATY
A A AF, B
PressulMore | NG Heater &I 2% control & |m  System 1N NG =87 =% % |y pgy. psy-4-1/ psv-4-2 2| 4| 5 |- Temterature More o 2&
re ® R .= w PSV 5/6/7/8
® TI-01/02/03° 23N NG 2=
Panel°ll N
®  PG-3/4
®  P-03
®  Regulator 2% m NG AN Mol/ASHE YEC] (W AACIN SIFHEY o Aot 1 4 3
M NG 38° AISEH A2Y § It ANEH Solenoid viv T E
g N NG 32° AEAHE
B System FUHOIN NG SR/ AR NALAAT P B
By A
= gy an
m 121y oy A EE X EHY
on
PrassiilLess ® NG Heater 9| 2= control & | FET| ¥ NG S=8 CSHE |w  7)-01/02/03° 2oin NG 2=7t| 1 4 3
o . CHAHR & Panel°l N
m  PG-3/4
= PI-03
= TI-03° 23 2=t -20C AN
FEEY 2 -30COUN System
Shutdown
® NG Heater Tt 277t )N 2%
THY| MR ME BFE
® Regulator 2% m NG ALSMOIAN ASHASHE YEHOl (W AN SIEHETCN %) At 1 4 3
M NG 330 NAHH 44 F Tt YRISE Solenoid viv Tt B
£ M NG 330 HENHE
A AN
11Oy AR EY X EY
on xy




B2 |
Case 4. NG uj¥ (only FL&AH])
EHHD. PID-101-0 (NG GOVERNOR & DISTRIBUTION) HEY : 2021. 5. 22
Node-01: NG GOVERNOR & DISTRIBUTION
oy | K | 9mzam | HRISIHTA| [L]s[rR] wyaong
MHOE ; 0.5MPa G — 0.08MPa G 22 U319 NG 33 (AMB, 3,784Nm3/hr)
Press |More ™ Regulator 2% w EEAL D 9OINA 8% |w PSV-101 2 | 4 | 5 |PSv-101 &, =9 25A
mHjE UL NG FA m PG-102 Block v/v E C.S.0 #3310
m MO MSIE MBY/ANSO|FO| NG (W PR-101/YUWE X F13 87 Tag out £&
380 N&EH B2 i} -PS-101 &<l 15A Block
®  Stand-by Regulator(PRV- v/v € C.5.0 233D Tag
101B) out £&
m OYAYFHYN(PS-101)
m THALMHAT MA] (Ex dIl G4) - OBifE FFE AA

FE7|= Control Room o A1

m NG M8M(Boiler)d YIS & (M CI¥BHEEIACPSA0D A | 4 | 5 |

W LR EEL]
m  PG-102
= Boiler °f $AHY AT &
28

m  Stand-by Regulator(PRV-
101B) °fl 243 System A&
Set Aol =2EE AFHE A

u
2

Press |Less ®  Regulator 1% m 3% 23 Trouble ®  PG-102 il 3 2
= PR10T/2YTY X F12 87
A
= Stand-by Regulator(PRV-
101B)
m OI¥AHFEYAN(PS-101)
= ZEY RS m 3%¥ 2% Trouble ®  PG-102 1 3 2
u PR-101/2¥TH X F13 87l
A
B Stand-by Regulator(PRV-
101B)
B OYAHFEHFA(PS-101)
m Filter %8 m 3% 23 Trouble ®  PG-102 1 3 2
= PR-101/2YTY X F12 87
A

®  Stand-by Regulator(F-101B)
B ONHSEA (PS-101)
= DPI -101A/B
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SHR/ES

TAFEHAT HA] (Ex dil G4)
&7l CONTROL ROOM®f €
|

1 13 o)y FHSATIE A
% 63, 33

SuRE HxE YN

Flow

More

®  Regulator 17

EUHAL 9 R1A B8
HIE TSR NG e
£410] OI8 AAHTOIE NG

sE° NAHE 22

PSV-101

PG-102

PR-101/2YTH 2 13 87
wA|

Stand-by Regulator(PRV-
101B)

ol LHFEYA (PS-101)
MAFEHAT YA (Ex dIl G4)
F27|= Control Room °fl &1

-Press More 2 2&

NG A8 (Boiler)2] 3YE 2
i

oY YHFEFA(PS-101) A &
o BE 23

PG-102
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Consequence Summary Report

Workspace: Ing,lpg ir sr
Study: Study (1)
SLI\IlliIdIV Basis
e tables will only fepoit global values set in the
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The raport is contest Ems‘ll\re. and fiters up to me smdv leved, You willl need ko generate multiple summary
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Consequence Summary Report

Workspace: Ing,lpg ir sr
Study: Study (1)
Summary Basis

These tabies will only report global values set in the parameters, Values that are
modified in the study tree will not be reported.

The report is context sensitive, and filters up to the study level. You willl nead to
generate multiple summary reports if you have multiple studies in your workspace,

Discharge Results (after atmospheric expansion)
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Explosion Results

Explosion scenarios for worst-case ma:
overpressures.
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The reported overpressures are defined in the explosion parameters
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Dispersion Results
Input dispersion parameters
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Consequence Summary Report

Workspace: Ing,lpg ir sr
Study: Study {2)
Suminary Basis

Lables will coly repert global values set in the parameters. Values that ars medified in the study tree
i ot b raported.

The FEDorT is Context Sensitive, and ALers up Lo the study leval You will need 1o generate multiple summary
Feparts  you have mulliple SCLGIOS in vour WorksBaca
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Jet Fire Results
Distance downwind to deflined radiation levels
The reported radiations are defined in the parameters
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Flash Fire Results
Disk o downwind 1o defined concentrations
The reported LFL and LFL fraction are defined in the respactive material property
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Consequence Summary Report
Workspace: Ing,lpg ir sr
Study: Study (2}
Sununary Basis
values set a1 WValues that

wll
will ot be reportad.

Y Myt AY: =M

210

22008
Boaues

210

in the study tree

¢ raportis context sensitive, 3ud fixer up €0 i study level You will need to penerate multiple summary
FepOrts f you have multiple Studas n your workspac

Discharge Results (4

nglpp i sriStudy 0.8
:")\Jw Soniin
L2
24
5.4

Jet Fire Results

Distance downwing 1o ol

ter almospheric expaitsion)

Categor  0,18870 -30.3311
¥ LS 2

Categer 103439 -30.s31
1S

Categer 431784 308311
v Lsip

Categor  21.3513 -30.5311
VLS

od radiation levels

The repored radistions are definad in the paramaters

-ﬂﬂ i

[adss o oty (2lse
Stan 1210

156

2. Categary

5 Catagary

2z.es20

43704

185788

Frees

75,3733

001572
=
003930
s
o781
o

0a7sss

Velocit
¥im/s]

581,274 3800
281,274 3z00
381,270 riesisa
381374 238378

13,2206 ata
284418 223734
5585623 453138

Dispersion Results
Tnput dispersion parametars

(Core svaraging tma .78 =
Fammatie avaraging w75 s
nme

Height of nterest o m

Distanco doweind 1o dofined concentrations
The reperted concontration of interest is dafined 3t the sconaria

ancs 1o | Distance to,
UFL | LFL [m]
= s nis

Catogary 1.5/

Ul e ity (2)og St

54 Categery LE/F S4.0207 13148

Flash Fire Resulls
Distan

@ downwind w0 dofined concuntrations
The reported LFL and LFL fraction are defined in the respactive inatanal property

Distance
dovnwing to
LFL (m]

Inglepir arigud (Ao Sion 1280 Catagary LE/F

Distance
downwind to

LFL Fraction
[m]

12 Eategory LT
24 Categery 1.8/F aa.22e8

5 Catagary 1.5/F 54,0397 12145

distanca 1o LFL fraction at any hoigh
B flast Height of the | Time [5]
max Mast
firs distance
[m]

taeaw shonsy G Son 640 Categery 1.5 6109867 0.935568 751432
1.2 Catagery LSF 17.988 0913288 s28e88

24 Caragery L5 aaeste o.s23818 374881

sa Categery LS/F 131972 0.1a8851 18815



Explasion Results
Explosion scenarlos for worst-case maxim
Those results sra prodoced during tha

i dowaraind distance 1o defined ovsrmressures.
Fpianch v ik e o the pracias. sasingy of Y

enarie. fise: bz guite diffe: the explosion calculated during the risk or

e catony ot S} Gl o e e oo Aa o 5 oo

The reported averpressures are defined in the explosion parameters

mario erpress
S Ve Tact] | eitesaon Tl

Categery LS/F 17.0158 24,0335
200007
Fewais

1n0ipg ir sty (21150 Stan
xan gas

24

L
2.00007
299938

2.00007
nsede

ibg ir sr\stay. 12 categor : oaoois
o6 Ston 12 v Ler

o033

0.00013
a0a
24 3 oo Do0R8 139 0 30429 a9
2i00007 172 172 13189 a0 104 bl
259938 0.00138 D.0OI38 13163 a0 10ia29 a0
172 172
0.00338  £.00138
172 1n
54 I DO2387  BO2I4Y 861113 120 zmaEz:
2.0000% 551113 130 zsamza
30938 oa2er  DoanT $6a3i3 120 Beasi

Consequence Summary Report

Warkspace: Ing,lpg ir sr

Study: Study (1) (1)

Sununary Basis

These tables will anly réport glabal values setin the paramatess. Values that are modiied in the study tree
will ot be reported.

The report is context sencitive, and fiters un € the study level. You will need to generate multiple summary
FOROITE # you Rave MUIIPIG CTUIGS N YOUr WOrkEpace.

Discharie Resulls (after atsiospheri expansion]

Liguid

Veloch
v im/s]

poirsriSiudy 018 Catsgor 023585 -4Z0P03 085143 10W417 001814 P13263
VLER H & H

n Tiog £dion

04 ‘Categar 147411 -42.07¢3 065148 09417 003535  213.283 3800
Vs s a

o Catagor 583643 40703 D,6148 109417 ©OFOIS  MN263. 3800
VLS 5 e

2 Categer 35,8527 410703 0.65148 109417 07677 213,263 135675
e s

ea Catagor 833338 -4zo7e3 103417 D2sser 213263 00

Sdion LS £

i et

Jet Fire Results
it tasie duwllwim.l o defined radistion levels
o defined in the

- .

3
(37.5 KW/
ma) (m]

gl i aeistudy (1) (1) Cavegary
=k LaF
Canegory 17.5136 asazez 228978 195027
£
va o sxEmT w25y 64388
i
2 i 706139 178 100,709 82,8957
Ing s0ton 4in  Catsgary 100.2 1757 145.005 118,280
Vavid e

4
Ju
=l

s ss
002347  bo2%A7
4 P

Dispersion Results
Input dispersion parameters

Core avaraging time 1895 =
Harmmatis avaragmg 108 =
Bme

Meight of mtarast o m

Distance dovwnvsind o dofied concontrations
The reported concantration of inkeract is defined at the scenario

Distanco 1o | Distance to

Distance 1o
UFL [m] LFL[m] | LFL fraction
[m]

Category 15/F ala 228526

Ing/tpg i =riStudy (1) (11Ypg
Edton din lud

08 Canegury L&7F e 3s.2083 Ena1s
> Cazegery 1.8/F e 107,097 sess
Ipg Spten ain  Cavegery 1.57F 267582 160508 3153
i

Flash Fire Resulls
Distance duvenveind Lo defined concentrativns
The reported LFL and LFL fraction are defined in the respective material property

_

g sy (2} (ivag S0us

Catagery L8/F

o4 Category L8/ s.eez8
o8 Category L.5/F 352283 32118
2 Catagory 1.5 07977 Hesrs
15a sptan Caregory LE/F 184,598 353

Maximum distance to LFL Iraction at auy helglit

Patn P

Ingloo rsflshuty (1) (1NBa 0,36 Caragory 1.5(F Basar 0 B28a8s zigaza
“tin gud
o4 Category 1.5(F 33.2081 o0.318723 715204
08 Caragry L& sz.08% 0 nivazE
ES Catogory L5/ 217473 o Ba7.967
pa sitsaain  Categery L3/F 315156 0 aqr801
i

157



Qg MSIMQIIA(LPG) ity Hutyer Qe 2A

Explosion Resulls 2 1 bassas puss39 2es.d0n 20 210
, 4 zen.308 210 210
Explosion scenarins for warst-coze maximum dewiwing distance Lo defined ovarprossires 355958 oassas 0iassa  2on3es it 3
These results ore producced during the consequ e the precise sotting of ] *
Scenarto, These. u_.um may be nul!e Hifferen 1o the expios \uu s e calcutated dusing the risk or S50, iR
affocts mad 5 thuse will 4 o als d s difined on the map.,
The repoted werpuamm are waﬁneu " the siglosien parame:ers = 1 msazel 054761 263183 310 eeoasa 310
Sonon 2.00007 £ 5 2 330 £8049a 20
i Tiquid Zeooze osa7e1 msoel 36313 30 sEgasa 310
v 5
i T AT Aoy osarer wsdrel
.

Ingipg ir riStudy (1] (1)Usg Caregery Ls/T
“4im hauid

as
sa.c1is
2 3 2za02
3us.508
Ipa 56tGn ain 1 231079 222357
au 2.00007 320 ot 140,01
239938 38168 108,337

supplementary data for worest- case esplosion sconsrios

Weathe
"

Irglpg i ety .t [E— 3
(27 [1Hpa Sotem vLsF 200007
o hgwd 299938
o8 1 000741 000741 153,185 §0  19.6349 B0
206007 782 782 153,188 B0 358248
339938 swoora1 pos7al 1ss.iss B2 13208 S
82 782
0.00741 000741
282 ez
Consequence Summary Report EAperston ity
" gt dispersion paranseters
Workspace: Ing,lpg ir si
Study: Study (1) (1) Core averaging tima 1875 =
Summary Basis Fiathmanla svecaging s s
These tables will only report global values set in the parameters. values that are modified in the study tree and
will ot be reportad. Vaight af mtarsat om

Thisrog ek ie e pansiive: and fkars o kot st Jeved, o W mapal 10 garrsta oty sumeiany.
FapOItE & you have MUNIPIG SEUGES in your w

Discharge Results (alter atmospheric el(p.;nslon)

pistance dowmeingd 1o delined concentrations
The reported concantration of interast is dafined at the scanaric

Scanario n:nam: ta. ||| Distance
FL o b rmu -

Ingdog i ericnudy (1) Cites 2 Category 1.8/F 23,8748
Ingdpg irEriStudy 018 Categor 001978 -30:5311 o 0 Doos3a 3 3800
G Ghies Soran” VLA © 487
Zaz
0. Categor 011715 -36.5311 a o D010 c3edage 3800
¥ LS a =z
ar Categer 046381 -5o.8311 a o pelen e 3ses
VLT s gl
2 Catagor  2.92885 -30:5311 a 0 Desss1 s=1aza 3800
¥ LS o0
Jet Fire Results Flash Fire Resulls
Distance downwind o defined radistion levels Distance dovnwind to defined concentrations
aported defined in the The reported LFL and LFL raction are defined in the respective matenal progerty
‘waather Flame e | pistance | Distance weathor Distance
tength [m] | downwind | downwind | downwing dowmwind (o LFL
1o latansity | to Intansity Fraction [m]
level 1(5 | jevel2 Tevel 3
(125 kawrp Ing/fpg it sriStudy (L) (L)NpG Stkan dingas 016 Cacagary L&/F
) [l 0 Categary Ls/F
Ing fpg ir er\Study (1) 1) 0.16 Cata 213018 .
Vs Tonam e e o Cotegary 157
e casagery 472755 245071 wa nra B Cesegary L8/ szaras
1.
ns Caegary 877082 prrniey e.71822 s Maximun distance 1o LFL fract
e,
1 Catagary 19.5238 2eee0e 23,7303 assse3 Max Nash . | Helght of the
T fire distanca | max flash
[m] fire distance
im]
Ing.ipg ir eriStudy (1) CLNBD 0.16 Categery L.5/F iom3 gaLzre 1e1703
£0ken din g2
04 Categery LAF S.10822 Bev974z ns1aas
ue Category. 157 106567 bssesss 751598
2 Categary LS/F 38033 6808325 23808

158



4
Ju

Explosion Results
Explosion scenarlos for worst-case masxim
c resuls v produced during the

n downwind distance 10 defined overmpressures.

™ uence run and dep cise setting of the
Lcenario. Tl auite T 1 i uring the risk or
e ol % tiants cell duaed 4 v TS gk

The reported averpressures sre defined in the suplosion parametars

nario num B
e [ e ]

Inguips it ety (4) (VRE 9.8 Categery L8/F 14.202;
S3ion din gas 200007 Py 5.91573
299928 12391
2 1 42.0854 24.1780
200067 376191 153382
299938 358055 1781

Scanarl | Weathe
a G

Jo Soioa”

i

3+ 81778
00007 a1y
299038

30
21778 0

Dispersion Resulls
nput dispersion parameters

Consequence Summary Report
Workspace: Ing,lpg ir sr

Study: Study (2) (1) ot g e a5 =

Sutiumary Basis Fammabie averagng 1875 5
s tablas wil oy (aport Qlbal valies set i the parameters. Values that are mbdifiet in the study tree e

e b g Heigh of nkarast =

e remart te sorkewt vanukive, and M o ta ihe sl You W viied s aiacets mlkipte sorrenar
TOREE € ¥ou hava MR sHOGhae I Ut wokep:

Discharge Results (alter alimospheric qun s.:uul Dietancespwrmind fo deliwtioonomioatioor

The reported concantration of interest is defined at the scenario
Distance 1o

Distancotlo | Distance to
LEL [m]

LFL feaction
or [um] Toay

Ingpg it sriStudy (2] (1)\pg  Focsd daratica  Cotegory 1.8/F FrES — 153
st A2 liguid reieaze
a8 Categary LE/F wa na 429028
Ing.ipg rir\smv Catagor  #3.3333 420703 068348 200,417 n3aEE 0 12 Categery 1.5/F na 50,2003 130,439
I J( w dorasion 3.8 [ ogory
aze 24 Cotesery £5/F nis 130864 250z
D8 Categor 212271 -42.0703 0.66148 109417 004242  213.263 3800 s Categury 1.57F s2208 270,858 ss8.20a
¥ LEF L £
13 Catagor 410703 048148 10606 M3I€) 3600
e ) 2
24 Catagor 530670 40703 065148 109417 D212 3363 94209
¥ 18 & -
s Catsger  ZS38Se 420703 G6298 20417 DAPIIE  ELS.2S3 LSEI12
vist &

Jet Fire Results

Distance downvsind 1o defined radiadon levels

Flash Flre Results
mwsind 10 dufined concentrations

The reported radiations are defined in the paramaters Thie reported LFL and LFL fraction are defined in the respective material propesty.

Weather Distance
downwind to

LFL [m] A Fr.:{ﬂm

Ay el g o0 sy 21 (L1og soxon  Fa suraton  Cavagery 1591 100558 3153
rinliaus reiasa
Ing lpg ir sriStudy (31 ¢1)  Firad Categany 002
155 Sbten 120 e sy LSF 048 Catagary 1.5 aziomn
e
i 12 Catagory 1.5/ 22008 120,420
2 Gatagory e gaia 7. ¥
a8 S = A4 i i 24 Catagory 151 130880 256,935
w2 atagory s arir se.sst ssz saas s Catagary 1507 270458 PR
e,
24 Categary wasein  aasars  nimsad srsass Maximum distance o LFL fraction at any height
e

’ - o o w i

Delea sy 2] (U read durasen catesers sy 315,98 a aarisor
SGton 12in hauid reicase

ads Canesery 1ar asazs sazsass 2l0ses
12 Category LY/F 130958 o sre.01s
24 Category 1.5 85776 ) aszam
54 Category LA/ assire o s03,183

159



A MSMRIIA(LPG) Q1T Mo i 24

n Results D48 3 Q00110 0010 A7.Ea37 0 9.9378 -0
260007 976  we  4rass a6 ssm s
n scenarios fur worst-case maxi downwind distance to deflined overpressures. 2.59958 0.00110 DIGOLI0  4F.8837 40 9378 “0
i3 1 Conse il un 1l satting of the yze: 275
it ditfarnt o e expio)ion resalis calcuiatiad during the ciic or veciia | 000110
osnd on 11 obsiructend ranions defiod o
The regorted overprescures are defined iy the eplosion paramatars Lz 1 002913 002913 451789 51.6345 138
200007 A5 a6 ab1,789 1.6348 1z
100938 0.02053 003 asiiee e eny i3
A m_- 55 5
oozars veaers
\poegir scedy (DAENBD  Pooed duranen Camgary SF Lo b T 24 1 ogsze Davezs  aveas as0 eeasiw 2
K 25e0ze Jed158 108,335 2.80007 7 7 37825 259 69.9519 250
. iSeass oavexs Dovezs e 350 cessia a0
g 1 Py 26233
2.00007 ey 177178 0.27628  D.aPs3E
299838 46.8548 137086 ¥ 2
7 5 —r— s 3 sovie sors 1asse ss0 1sesas  aen
4 A oot 300007 307819 3OFEI0 388363 ey )
=% i 99038 Lo7ais o7l 2as.ae2 360 isesaa aes
24 1 38428 176,857
2,00007 30573 11148
155538 3118 Py
54 1 ssra 5,008
200007 sealarz 228502
355530 ety frtier
fon scenarios
e — 1 ssazer msaver
lz)llN:gsmm duratien v L&F 200007 3 &
12w fa refease 299938 0.54781 D.54761
H
osazsi  nsArel
& H
Consequence Summary Report Dispersion Results
p Input disperslon parameters
Workspace: Ing,lpg ir sr
Study: Study {2) (1) Core aweraging tima SR
Sur ary Basis Hammatle sveraging 1895 s
These tables il only (oot iobal uslues et the parameters. Uslues that are modfied i the Suudy tree L
il nat be raported aight of mterat o

The report is context sensitive. and fiters up to me iy deal. Yo M e 48, s ORIl sy,
reports f vou have multiple studios in your w

o
Bischarge Results (aller atmaspheric =)(u=u|mulll

The reported concantration of interest i defined at the scenanio

scunard Liguid || xcpiet s s Distanca 1o
5 don | o < UFL [m]
n m = [s]
1 Ing/ipg ir ariStudy (2) (LYRS 24 Category LS/
SGton 121 gas
s Category L5/F nja 54.0507

e dowmwind to dofined concontrations

Cowger  vasary sosan o o oowsgz seaza  meoe
tz) (P‘:\Ian Simn ViEr E 2
12 Cogor vosans -30.5311 o o bowwm sayaz seod
Visr =
24 Cotger  edisa -sosai a o voms ssieza  3eo
b b
S5 Categor  21.351F -30.8311 o 0  La7esa 381274 234078
v
Jet Fire Results Flaslh Fire Resulls
Listance downwing 1o defined radiation levels Distance downwind 1o delined concentrations
The reperted radiations are defined in the parameters The reported LFL and LFL fraction are defined in tha respactive material property
stance | Distance | Distance p—— pre— Distance ca
|mﬂl|l Ell\[ downwind | downwind downwind o downwind to
1o Intensity | to intancity LFL[m] LFL Fraction
Tewal 2 lavel 3 [m]
(125 ew /s 5 kwr/
fem] ma) [es] | ma) fml Inglog 1 eriSiudy (31 (4700 Catagory 1.50F
logitog i sty 21 (1) 042 case ssema2
\'g‘i” \’{ (53 9“"! 12 Catagory 1.8/F
Casegory 125231 24 Category 1.50F ax.2208
i
ool 54 Catagory 1.8/ 54.0307 12146
24 categary mes:e e mass 214
e
Maximum distance to LFL fraction al any heloht
5.4 Cs-};wl’v 43704 75.3733 59,5623 45,3125
e
Max flash Halght of the
Tire ekn i | | St Mo
fm) fre distance
Twil
g o0 srma ) o Categoey 1.5/F P osisss rare
1.2 Category 1.5/F 17.958 0913185 23,8456
24 Categery 1.5/ casze oea1eis T332
sa Category L3 w872 Giasssr 154893

160



Consequence Summary Report

Workspace: Ing,lpg ir sr
Study: Study (1) (1) (1)
Sun ry Basis

Thesecabilon wif onky ceporrclohal wakies: e 8 Hhe pracmerers: walliathar are motified n the sud sree
will ot be reportad.

The report is cortex ind (@ers up ko the study level, You will naed to generate mulinle summary
FOBOrEE & you Nave MURIPIG SEGHIGS in your work

charge Results (alter atmospheric ux;z.msmn)

valoch
v [m/s]

Uquid | Drapler
dlamet
o [um]

ngipg TEStdy U048 Casger  BOMI3S  7haE o o vooses e3ssse 3800
umnmwng b £ 023
LR Catsgor  0.07095 71202 a 0 0.01207 635558 3800
v LA se e
as Cateor 028382 71,351 a o olas esmssss 380
bt s E
2 Catsgor 177388 71292 a o oososa e3sssa 3800
FLEF o

Explosion Resulls
Explosion scamarios for wurs-case maximun downwind distance (o defined sverpressures.

These results ore produced during the consegueace run and depen B precise sewing of
Scenario. Hhese resuils may ba guite diffecen e sAiplOSIoN cesihis Calcutated Aurim TIe sk oF
affects modaliing as 1 ho abstructen ronians dafined an the mep,

The reportaed overprassures are defined in the explision paramaters

varpressur | Maximum mam -
Vot o] | diwtmmen Toed

Ingitpa ir arStudy (1) (1)\eg 1. Caregery L3/ 48338
S0tcn 12in gas B.g4sa1
BEa3ET

eser will dops

30,1986
130308
14,0255

Supplemuntary data for worst-case explosion scenarios

Weathe
v
mpmEy 23 Catagor
2] {1 g Soion ¥ LS
-
24 1 000137 0 10438 %0
200007 521 40 10428 4
230938 0.00187 an  loszs )
521
o0.00137
sa 1 002347 128 2B.a72e 120
290007 ! 320 284729 a2
299938 002347 30 3earis 1
Jet Fire Results
Distance dowmwind to defined radiation leyels
The reported radiations are defined in the parametars
Seenario Flame
length [m]

Ingdes i« svstudy <13 1) Letee
0tan 4

. 358455 wa nfa nfa

ws 668617 752830 ssseaa s

2 14.948 20,6076 17.6508 143081

i

Dispursion Results
nput dispersion param;

Care susraging time 1895 =
Fammanla aversging s s
fma

Maight of intarest om

Distance dowmwind o defined concentrations
The reported concantration of interast is defined at the scenaric

Ingtpg ir siStudy (1) €4) (1) 2
Ung seten 4in gaz

Eategory .5/F s fa

14 14
0.02347 002337
74 14

Flash Fire Results
Distance duwnwind to defined concentrations
The reported LFL and LFt fraction are defined in the respective matarial prapesty

Scanarls Waathar
Ing,tog ir sriSudy (1) (1) (10Ung Stan din 826 Cotegary LS/F
08z
na Catagary LSIF
os categary LSIF
2 Categary LSIF

distance to LFL fraction at any height

Max flash | Height of tha
firo distanca | mwax flash
frm] fire distance
[

Iogpg i sriSrdy (1) (1) (1) Dae Categery 3.6 83887 099098
g Sbten din gar

0. Category 1:5/F 380288 Loopay

o Canegory L.&/F ra2is1 L.00es?

2 Catagory L&/F 229788 103022

Distance
downwind Lo LFL
]

17.0337

Time [s]

nmma

181793
751a37
23,487

161



Qg MSIMQIIA(LPG) ity Hutyer Qe 2A

Explosion Results
Explosion scenarios for worst-case maximum downwingd distance to defined overpressures.

These resuits ere preduced during the consequence run and depend on the precise setting of the
Scenario, These rusulls may bo quite differont To e explosion o slatud during the isk or
affects mor 1 #5 thase will dupead on the abstructod ragion o on the map.

The ragorted overprassures 2re Wehned-n the explosien parametars

path woather

Ingpg ir sriSuady (11 (1) (1) X Catagory LEF 7.807
NG SBton A gas 200007 vy m.ms
Zioeeza EtH 23259

anaries

Consequence Summary Report

Workspace: Ing.lpg ir sr
Study: Study (2) (1) (1)

tobal values setin

walues that are modified in the study trae

eso tables
wll not be reportad.

The repert is conkent sensitiva: and ers up to the study favel. You iill naed to ganerate multiple summary
repots i you have mUipIe studies in YOur worksp:

Discharge Results {after atmospheric ..xg,m;mug

Dropiat Valoch
ature | mass | dlamet | ed |y [m/s]
7 ar [um] | diamet
n
i
nl

B Caager  Daom7  Tiaed o o 0p1a09  e35sE9 3800
hde {H\‘rn v L& 33
E£otan t2in gas
12 tegor  G.638s0 7128 o o Dosea2  essssa 3500
vigE 2 B2
24 Catager  zssedy  -7i393 o 9 ooraas  edssss 2500
=i &l
sa Categor 129817  -7ras1 o 0 018303 e3sssa 3800
¥ LEF Fl

Jet Fire Resulls
Distance dovwnwing to defined radistion leusls
The reported raciations are definad in the paramatars.

Er—— Flame
leagth [m] dovnwind
10 Intonsity | 10 iatansity
Tovel
(125 W/
mz) [m]
Inadpg ir ertStudy (3) (1) 0,48 Catagary 227818
[23ing 50ten 13in gaz LS
1z Caagary 950765 13,8763 955851 s
b
24 Catagary 175487 25,1038 2r3084 17.9961
Lar
S Catagory 35.5743 57.8055 4755795 37.5087

162

erprassur g Dlametac
Tavat [oe] | dickance [m

Dispersion Results
Snput disparsion parameters

Care svaraging time 75 =
Fiammatis avaraging s s
bme

Meight of insarest o m

Distanes dowiwin to defined concontrati
The reportad concentration of interest is defined 3t the stenano

Distance Disiance to
UFL fm] LFL [rm] o
fm]

ASdy (2) (13 (1) 2 26,0448
b &

54 Category 1.5/ a 33,0315 rea58

Flash Fire Resulls
Distance duwnwind 1o delined concuntrations
The reported LFL and LFL fraction sre defined in tha respactive matarisl praperty

“

category LS/F

downwind to

LFL Fraction
[m]

Ingpg it sriStay (2] (1) (1000
Stron 130 gae

12 Category 1.5/F
24 Catagory 1.57F 25,0445
s Cavagory 1.8/F 220345 728599

10 LFL fracth

Sconario Huight of the |  Timae [s]
ima Mash
fire distance
Im)

atany helght

o3 zristudy (33 €1) (1) Categery 15(F asyue 100247 251432
ng sbren 120 g
1z Categery 1.5/ 11,5945 b.gsaarz 751443
24 Eategery L&F 15,8400 108388 238464
sa Cazegory LS/ s18a21 Pt 71528



Explosion Results

Explosiv raimu

These results are produced during the co
sulls inay b

5 ths

scenarios for worsl-case

gibite different to the ex;
o will depend ar th obsirucy

e

The reparted averpressures are defined in the explosion parameters

h Weather

Ingilog ir sriStudy (2341) (1) 1.2 Categery L5/
\ng 50ten L1 gas

24

s

Supplementary dots for worst-case exploslon scanarios
Scenar! | Weathe Tolal
o G ftamma
ble
2 Catagor
¥ L5IF
e
S5 + 000858
200007 234
2993 000584
Group Name | Group Type Total Risk Integral [/Avgevear]
~ Ipg 5 ton 2in Run Row 292608505

Group Events
Modet Narme «

~ Study (1)#pg Ston &in liquicipg Ston 4 lquid 1

Study ()#pa Ston £in liquck2 1

Study (11#pg Ston 4in IquicO &

Study (11#pg Ston 4in lguickk0.4

Study (1#pg Ston din iqucko 16

~ Study (1)#lpg Ston 4in gaskt2

~ Stugy ()#lpg Ston din gask03

 Study (1)#ipg Ston 4in gask0.s

o

~ Study (1)#lpg Ston 4in gaskO.16 1

Group Name
Ipg 5 fon 12

Group Type
Run Row

| Total Risk Integral [/AvgeVear]

761454605

Group Bvents
Model Name ocztion Index

Stusy (2)#ipg Ston 12in liquidFived dura

Study {2)#lpg Seon 12in liquidks.2

Studly (2)#ipg Ston 12in liquid#2.4

Study (2¥ipg Ston 1210 iguidi1 2

Study (2)pg Ston 12in gas5.4

Studly (2)lpg Sten 12in gaski24

i L
1
1
1
i3
1
1
Study (2)#ipg Ston 1210 gask1.2 1
1

Study {Z)#ipg Ston 1210 gaswa.48

Group ame.
og 50 ton 4 n

| Group Type
Run Row

| Totat Risk ntegral [/Avgeves)
0000244754

Group Events
Miodel Narne
~ study (1] (Ui#ing SOton 4in fiquidipg 5.
v Study (1) (1)Wipg 50ton 4in liquidk2
v study (1) (1)#ipg SOton 4in liuid#0.8
~ Study (1] (1)#leg SOton 4in Higuidko 4
+ Study (1) (11#pg S0ten 4in fguidko 16
v Study (1) (Uipg S0ten 4in gasi2
¥ Study (1) (11#ipg 50ton 4in gasio 8
¥ Study (1) (1)#ipg S0t0n 4in gasio.4
v Study (1) (11#ipg S0ton 4in gask0 16

Group Name Group Type | Total Risk Integral (/Avgeveen)
ipgSotoni2in  RunRow 000010044
Group Events
Niodel Name «

~ Study (2) (1)¥lpg S0ton 12in liquidkFired...

1
v Study (2) (1)¥ipg S0ton 12in liquidks.2 1
v Study (@) (Uwipg S0ton 12inliguidwz4 1
v Study (2) (L¥ipg S0ton 12in llguid#12 1
v Study (2) (Liipg 50tn 12n llguigho28 1
v Study (2) (L#ipg S0ton 12n gzsws 4 1
v Study (2) Q¥g 50N 12n gasw2 4 1
v Study (2) (g SOton 12n gaswl 2 1
¥ Study (2) (L)¥pg 50%on 12in gaswo.48 1

s o508 6080

]

e e oo o6 oo

Overprass:
o lavel [psi]

0

o oo 68 oo

o

o o oo o000

nfa
nfa
nra

| Location Index | Model Exst (mi | Model North (]| Model Frequency [/Avgevesr]

co o000

Model East (| Model North [m]

Location Index | Model East [m! Model North [m] | Modsl Frequency [/Avgetear] | Average Fatalties

downwing distonce to defined overpressures.

sequence run and dopend on the preci
ults cale

ragians dofined on

so seiing
Fing the risk or

et

o | Madmum | lamater
distance [m] m]

153572 o144
e 151
122056 459515

308188 5:
200007 Zeasse 123672

968: priE=— 7
1 10868 57,4104
200007 3 a1asi
25093 szdats 244822

121798
191785
e

161803
Leieoa
Lelsoa

517843
E174a2
£17aaz

128824
1sgsss
355e3q

b:t:1]

1207 0131423
485505 082509
485205 oo8aszs
agse0s 000741927
00001325 000285183
0000365 000207775
o.0004385 672799E:05
00004385 149811606
ooot1925 382172608

| Miodel Frequency [/AugeY | Average Fatalfles

1607 0131078
37606 17768
27606 0581559
24805 0210049
333805 00858244
333605 000503846
0000216 0000543126
0000216 3.08062E-06

Average Fatalties

00u9182 131423808 770775808
799752 23401705 234867605
130035 38049506 375201605
1229075 35083507 381991605
120081 351367607 0000105885
saa207 120079806 0000346791
0100365 293877608 o.000348687
ooozzsas 53926510 000036383
0000155751 sssTatELL 00119265

Risk Integral Percentas Risk Integral (/Avgevear]

00173321 131078508 7.706098-08
863350 657416805 100019506
282583 215177606 17976506

so4a74 5.062772.05 115308605
379897 289125806 1564406805
022034 167781€-07 2464335805
0154065 117315607 000072124
0.000873918 665456810 0000215918

| Risk Integral Prcenta) Risk integral [/Avgevear] | Zero Desths [/Augerear]| 1 [/Avgetear]

1607 9.9508L 0406563 595081207 307369808
485E05 468776 93.0898 0000227821 146142605
285E05 0275172 545274 133458505 335034805
235605 0.00733271 0145303 355636507 381642605
00001325 0.00172183 00923009 230806207 0000105885
00004365 0.00448068 0799083 195562608 0000344129
00004365 666941605 0011894 29112608 0000343652
00004365 154235606 0000275063 6732356-10 0000436362
00011025 370725608 180826605 48200811 000110265

| Lecation Index | Modsl Esst [m]. | Mods! North [m] | Modsl Frequsncy [/Avge'ear]| Average Fatalies

1507 ss544n
37606 114076
37808 679128
24805 1289
24805 00164530
33305 02794
33305 00100303
0000215 000054154
0.000216 321207606

| sk Inegral Percent Risk Integral [/Avgevear; Zero Deaths [/AvgeYear] |1 /Avgevear]

0909582 995448507 307332608
385673 4.220818.05 7.95878-07

229601 251276605 11134506

282807 3.085048-05 7887995-06
0300624 394880807 186258605
830875 9312608 1.457666-05
0305196 334007807 260161605
0108883 116973607 0000172126
000063396 693807610 0600215916

Zero Desths [avgevear] |

4
Ju

| Rk Integral Petcental Risk Integral /AvgeYer]| Zeco Deaths /Avgeesr] | 1 U/AvgeYea | 10 /Avge¥est] 100 [/Avgevesr | 1320766 /Avgevear

200025608 201993600 0 0
242502605 10052607 70253307 0
S70S7E06 127022606 O o
103000605 O ] o
266155605 0 ] o
897089605 © (] 0
878126605 0 ° 0
116610807 0 o o
S08171E08 O 0 o

L /AvgeYear] | 10 [/Avge¥ear 100 [/AvgeW)| 1320766 /avgerer)

200025E08 202752608 © o
578385612 113538E.00 259967606 0
185001E.06 25512600 498305608 O
120004E05 468822E.07 © [
166505605 2.08935E.07 © 0
686653606 O ° [
43876305 © ) [
824537608 O ) [}

10 [/AvgeYear] | 100 [AvgeYear]

| 1320786 Avgeres

LOI746E12  SOOSILEOS 19211608 []

242504605 262232608 9.6091E-06

970265606 5.20397E-06
103358505
265151805
923707605
878076605
118239607

0
[
[}
o
[
0
[}
491107608 o

0
(]
0
]
0
0
[

e oo oo o

10 [/Avgetear] | 100 [/Avgetear]| 1320765 [/Avgevear

L038LIE12 SOOSLIE0E  1O2147E0E O
o 2500316-06  138960E-07  174BS4E07
LESOO4E-06 LOTSOTE0S 734388607 O
120002E05 411184608 O ]
557423606 O 0 0
L6503E05 20731606 O (]
728393606 O 0 (]
436735E05 0 o 0
842058808 O 0 0

163



Group Name Group Type

Group Events
Model Name

- Study (1) (1) (13#ing 50ton 4in Gas#0. 16

v Study (1) (2) (3#ing 50%on 4in gaskD4

v Study (1) (1) (1¥ing 50ton din gas#0.8

~ Study (1) (3 (21#ing 50t 4in gask2

Giowptane | oup Ty
ngizin Funfow
e

Model Name .~

~ Study (2) (1) (D)#ing 50ton 12in gask048
v Study (2) (1) (9¥ing 50ton 12in gaskL 2
v study (2) (1) (ty¥ing 50ton 12in gask24
v Study (2) (1) (1j#ing 50ton 12in gasks 4

| Total Risk Integral [/Avgevear]
ing2i Run Row 860803607

Locaton Inde | Modsl st [m] | Model North (] | Medet Frequency [/Avgevear]
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o00007
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Model Frequency L/Avgevesr]
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Aversge Fatalites
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0000876387

Average Faaltes
120061506
703968505
000223383
01228

Risk Integral Percenta Risk ntegral [/Avgever] | Zero Desths (/Avgevear] | 1 [/Avgevear]

0.00404247 425440811
0.0639254 593312610
117005 1.007188.08
987561 2:30096E-07

| Risk Integral Percenita | isk Integral (/Avgevear]

00067185 21415E-10
0365333 33790SE-08
178722 165303E-07
978407 90494506
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0000863817
0000840852
0000943945
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183358-07

201478505
260551605

Zero Deaths (/Avgevear] | 1 VAvgevea]

0.000479868
0.000469489
7.16989-05

650467605

13199807
105107605
230113606

296746E-06

10 {/AvgeYean)| 100 /Avgevear] | 132.0766 [/Avgetesr
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