2. 7aRXVORAVEET TV )
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BRALK T DU 2T & D ks - %%%ﬁ%&bt%%f# RALAKFRIZE K L TREETE
BRI DT TRSERERIVAE I EEMIICE > TEREREZ LT, KR TIZEICHTRS
IZ RV HEEELZIT, @%fi%i#é@ BRI Lo THEEZITET, 22 TIERET HH
%@%T WZOWTHRLET,

1) HHITHOWVWT

2006 4= 7 H 25 A BIHIFERT 12 304y, 72 m T4 F =z 7 (Columbia, South Carolina
IN) D REIBL 22 T THIHA AR U E Uiz, Bt L7z i Bojﬁ%~%w®7mﬂy%
FE# L7427 18H (DOT 7 7 A 112J400W : % > 7 OE X3 20 A— kL) B0 F L72H3,
Bk o Tz, ZoFu U REmR S TnE Lz,

HEREX, &RIR 20°C, dBE (360°) . RV 4.5 A — RL(EE 10 A — MVOKENIRGRE). 25T
SERICETEDLNTEY, BEIX 67% CHiEEIIH 0 A, ¥ 7 I3 M & 010 B UEREE D D
ETLUENRH Y ETH, HEIOBRICKE RERLZZ T TV DO THEFEETOFENRESNT
WET,

HESNLFR TV AL LT

+ BLEVE (Boiling Liquid Expanding Vapor Explosion : #bl§iiIZIERSURET) & 229R5 | & i 2 3 RKFilL

c 7Ty v a KERBRRERE R E S EZFRAW

NN ORI E s R SN US|
D3IONBZLNET,
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2) [t

JEINFERA B LIC LR RO DI, FHAEED) O PRI D ERMEZ T L £,

ALOHA Zflivy, ZNENOMBET T U FIZOWNWTHERBEEZFHE L T 7E &0,

PBESTVADI BEED 201X, Uo7 TEREES 1 A— ML, 500025 A — MLOE
FHEDRNO DAV E LET,

(RALEE. sy CRHBBOKE  om
BIER) s GRRIEL)  EEEONS GRREMR) (REFR)

No No No I K |
BRIELPGODRZ L F No Ej’—)bk‘y‘i |

Yes
<K, DEFE> Voo I (a)BLEVE |
Yes SEESeR
S Yes Yes ORRERE
No No
I PN ] |
No

X AKIFVADAR RV Y —
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3) fR% FIA

FEAT O R O E FIH
i) ISetUp) — [Calculation Options]
[Calculation Options] — Let ALOHA decide] 7V v 7 — TOK] 7V v 7
ii) IDisplay] — [Display Options]
[Display Options] — [Metricunits] (77 A, A— FVHAD)EER— TOK] 7V v 7

A) T — & O

1. #Bii& HEf
South Carolina Ml Columbia 2006 4F 7 H 25 H  BithikFRE 12 Ff 30 4y

2. {bFWE A=A
3. KRGk FKfpe, B, BG, ., R, KRLEE., VEBOS S,

Kige 1 &0 TBIELICETEDNLTWS
[IE D 20°C BB : 67% WiERfE : e L
JEGER - A ARE (360°) FPi 4.5 A — RL(EE 10 A — RV O KENL KSR RIE)

4. PRHPIRDL
ot
130G A— MV OEREEEZ b OX 7 BHE I 20 A— ML
RKOKRES, ROES
F& 1A=k, 100025 A — hLDOEFTE

5. ALOHA IZ X 2 fi#ht
D BLEVE (Boiling Liquid Expanding Vapor Explosion : #bl§iElFiE&<UB%) 5| S Z 32RO E
R7pgilg
© 77 vvakKKOARRIERERELSISEZTRAD
@ Zr oY=y MKEGIEE TR
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B) 7 — X DA

1. 5PT : [SiteData] — [Location]
[COLUMBIA, SOUTH CAROLINA | %33R [Select] 7 VU v 7

Location Information

CINCINNATI, OHIO ~ Select
CLEVELAND, OHIO
CLIFTON, NEW JERSEY
CLOQUET, MINNESOTA Cancel
COLLEGE PARK, MARYLAND
COLORADO SPRINGS, COLORADO
COLUMBIA, MARYLAND
COLUMBIA, MISSOURI

Modity
COLUMBUS, OHIO
CONCORD, CALIFORNIA

Add

CONCORD, MASSACHUSETTS Delete
CONCORD, NEW HAMPSHIRE

CONROE, TEXAS

CONWAY, NEW HAMPSHIRE hd Help

1135

HIf : [SiteData] — [Date& Time)
[Set aconstant time] @ B¢ [Nnput aconstant date and time| (Z
2006 4E 7 A 25 H BLHREER 12 8% 30 291 AT

You can either use the computer's internal clock for the model's date
and time, or set a constant date and time.

" Use internal clock ' 3et a constant time

Input a constant date and time :

Month Day Year Hour Minute
G |25 2008 12 |30
n-12) 1-31) (1900-..) [0-23) [0-59)

Cancel Help

2. L%’ - ISetUp) — [Chemical]
[Pure Chemicals] % i®1} [PROPANE] #3i%#{R [Sdect] 7 VU v 7

Chemical Information

f+ Pure Chemicals

" Solutions
ele

View:

PROPIONYL CHLORIDE v Help

Cancel
N-PROPANOLAMINE
N-PROPANOL Add
PROPARGYL ALCOHOL
BETA-PROPIOLACTONE
PROPIONALDEHYDE Modify
PROPIONIC ACID
PROPIONIC ANHYDRIDE
PROPIONITRILE Delete
PROPIONITRILE, 3-CHLORO-
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3. KGRI TSetUpl — [Atmospheric) — [User Input]
[Atmospheric Options] & &

)

)
®
@
®

®

'Wind Speed| () : [ 45]1 #AJ) Hfr Imetersisec) 7 U v 7”7
'windisfrom) () : 360 |1 &AM

F”J 7V vr AHRNZ T10) REHEASEN meter] ICF = v 7

[Ground Roughness| (FEFHLE) : [Urban or Forest | 3R
[Select Cloud Cover] (E&) :
lcompletecover | (BRREV)EZZ7 Y v 7
AEEc 110 ] ¥R
oK) 7 U w7
wind Speedis: [10  C knots & mph  metersjsec _ Help |

Wind is from : (360 Enter degrees true or text [e.g. ESE]
Measurement Height above ground is:  Help

~
L ,iT o I OR © entervalue: [10 et

pATL * meters

Ground Roughness is : Help

" Open Country
~ o
% Urban or Forest OR Input Roughness [Zo] :

" Open Water

Select Cloud Cover : Help
© ? o \\C'j,
8@ - ““S OR © entervalue: |10
o » » » » 0-10
complete partly clear
COVEr cloudy

OE | Cancel

BB BURITHALNENE T,

[Atmospheric Options 2] [

)

)
®
@

[Air Temperature] (&) : 1[20]) 2 A EERZEZRT [C) 227 v

[Stability Classis] (KRZEE) : (D) BNHEIICHEE STV D 2 & 2R

[Inversion Height Options are] (iW#xfE D ) @ TNo Inversion] % &R

[Select Humidity | (IZRZ) : Tenter valuel (BEA)OA4MIC 167 1 2 AM
® [OKJ 7V w7

Atmospheric Options 2
Air Temperature is : |70 Degrees * F ¢ C Help

Stability Class is: Help | T B D f‘ Override

Inversion Height Options are : Help
&
% NoInversion ¢ Inversion Present, Heightis : ,7 feet

" meters
Select Humidity : Help
L &) =4
- » o » " OR & enterwvalue : [g7 o4
wet medium dry [0-100)

0K é Cancel |

BB BURITHALNENE T,

2010/03/20 HEEENKE KZFRREHEFBARR LT -RE2ORERARZET 52—



[Text Summary] i O fERS

& Text Summary

SITE DATA: A
Location: COLUMBIA, SOUTH CAROLIMA
Building Air Exchanges Per Hour: B.52 {unsheltered single storied)
Time: June 25, 2886 1238 hours EDT (user specified)

CHEMICAL DATA:

Chemical Mame: PROPANE Molecular Weight: 44.18 g/mol
TEEL-1: 2188 ppm TEEL-2: 2188 ppm TEEL-3: 2188 ppm
IDLH: 2188 ppm LEL: 28608 ppm UEL: 925688 ppm

Ambient Boiling Point: -44.8° F
Uapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,888,888 ppm or 1808.8%

ATHOSPHERIC DATA: {(MANUAL INHPUT OF DATA)
Wind: 10 miles/hour from 360° true at 18 meters

Ground Roughness: urban or forest Cloud Cover: 18 tenths
Air Temperature: 78° F Stability Class: D
No Inversion Height Relative Humidity: 67%
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4. FRHPIRDL(Source Strength) @ SetUpl — [Sourcel X9 [TANK] &R

[Tank Size and Orientation] &

['Select tank type and orientation] : [Horizontal cylinder | (f8% F 15 & > 7 ) % 8&4R
Mength) (MEDEE): [20]) #A) Hfd Mmeters) #3EiR

lvolume| (A7) : 130 |1 # A7) Hfirid Tcu meters) %R

[diameter] (Mf5D4ME) : AEIRIC ([ 2.88] 3%

[OK| 7V w7

© e 00

Tank Size and Orientation

Select tank type and

orientation: Sphere
Wertical cylinder
pEEEE N
o n o »
Yaammm

Enter two of three values:

g diameter 907
T « feet " meters

length 70
diameter
J volume 33800 & gallons © cufeet

Cancel Help

KBEBBURITHALNENE T,

[Chemical Sate and Temper atur €] &
@O  [Enter state of the chemical ] (#'& DIKEE) : Tank containsliquid] (1K) % B4R
@  [Enter thetemperature withinthetank| (% > 7 NIREE) :
[Chemical stored at ambient temperature] (i) %2 8&4R
@ TOoKJ 7V vz

Chemical State and Temperature
.‘ Enler state ol the'chemical™ o Help

n
®  * Tank contains liquid n

LIS RATT YN R

" Unknown
e temperature within the tank:
.f'i‘ﬂ W. Help
"o C!emical stored at ambient temperature
‘smmn
" Chemical stored at |70 degrees “F ¢

Cancel
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[Liquid Mass or Volume] (A o> B & 5 7o 1L ARFE) i

O LB TEnter the massin the tank OR volume of theliquid] (R & F 72 13KFE)

[Themassinthetank is] (Z

164863 |) # A HfriL lkilograms) % 3R

MFEC 1100 )1 ZAAD ., 2 v 7 RO 100% A5k 7 18y Tiil- ST 5 2 LIt b,

@ [ToKy 7V vz

Liguid Mass or Yolume

Enter the mass in the tank OR volume of the liquid

" pounds

The mass in the tankis: |70

" kilograms

OR

* tons(2.000 Ibs]

Enter liquid level OR volume

Il

Cancel

ﬂ The liquid " cubic feet
volume is: [33800

100 % tull by volume

&+ gallons

" liters

" cubic meters

Help

XKBEBWBITH BN ET,
[Type of Tank Failurel(# > 7 O=lg % A 7) i
@®

@ oK) 70 w2

BLEVE, tank explodes and chemical burnsin afireball | % iR

Type of Tank Failure

Scenario:
Tank containing a pressurized flammable liquid.

Type of Tank Failure:

" Leaking tank, chemical is not burning as it

into the at

1]

" Leaking tank, chemical is burning as a jet fire
pyuEEEEy

LRC BLEVE:tank explodes and chemical burns in a fireball
u

ammmn’
Potential hazards from BLEVE:

- Thermal radiation from fireball and pool fire

- Hazardous fragments and blast force from explosion
[cannot be modeled by ALOHAJ

- Downwind toxic effects of fire byproducts
[cannot be modeled by ALOHAJ

=)

Cancel Help

r
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5.

[Text Summary] DHERR

& Text Summary g@“@
SITE DATA: ~
Location: COLUMBIR, SOUTH CAROLINA
Building nair Exchanges Per Hour: B.52 (unsheltered single storied)
Time: June 25, 20886 12308 hours EDT {(user specified)

CHEMICGAL DATA:

Chemical Hame: PROPAME Molecular Weight: 44%.18 g/mol
TEEL-1: 2188 ppm TEEL-2: 2108 ppm TEEL-3: 2188 ppn
IDLH: 2188 ppm LEL: 28888 ppm UEL: 95888 ppn

Ambient Boiling Point: -44._8° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,988,800 ppm or 1680.68%

ATHOSPHERIC DATA: {HAHUAL INPUT OF DATA}
Wind: 18 miles/hour from 368° true at 18 meters

Ground Roughness: urban or forest Gloud Cover: 18 tenths
Air Temperature: 78° F Stability Class: D
NHo Inversion Height Relative Humidity: 67%

SOURCE STRENGTH:
BLEVE of flammable liquid in horizontal cylindrical tank
Tank Diameter: 9.87 feet Tank Length: 78 feet
Tank Uolume: 33888 gallons
Tank contains liquid
Internal Storage Temperature: 78° F

Chemical HMass in Tank: 78.1 tons Tank is 180% full
Percentage of Tank HMass in Fireball: 100%
Fireball Diameter: 253 yards Burn Duration: 14 seconds
SOURCE STRENGTH:
BLEVE of flammable liquid in horizontal cylindrical tank
Tank Diameter: 2.88 meters Tank Length: 20 meters

Tank Volume: 130 cubic meters

Tank contains liquid

Internal Storage Temperature: 20° C
Chemical Mass in Tank: 64,863 kilograms
Tank is 100% full

Percentage of Tank Massin Fireball: 100%
Fireball Diameter: 233 meters Burn Duration: 14 seconds

BLEVEIZ X - Tl &N 7 a Rt ko TR END 7 7 14 Y —HR—LiX

ELEE 233 A — FUC b KUY, BABERFRCRI I 14 B & 72 0 £97

2010/03/20 HEEENKE KZFRREHEFBARR LT -RE2ORERARZET 52—



C)

I fERRAEIK ORI R(BLEVE T X 5 fE MR AEIR O FEAT)
1. [Display] — [Threat Zone| (f&lffEMk)% Bk
[Thermal Level of Concern]El &
@® ALOHA DOHIHIfEZR =~
@ [OK) 7V w7

2. fERREEE D i R

I Thermal Radiation Threat Zone

kilometers
1eh

%

15

2 1 o 1 2
kilometers
D »= 10.0 kW/ (sq m) = potentially lethal within 60 sec
»= 5.0 kW/ (sq m) = 2Znd degree burns within 60 sec
D »= 2.0 kW/ (sgq m) = pain within &0 sec

3. [Text sSummary]®fg FEZ, [Threat Zonel OIEH L3 BN
BLEVE |2 X B2 fERREIILA T D XL 9 ZeifffE & 72 2 LR S E 9,
b fEBRMED BV AR OEIRIT 0L Y 517 A — RVOFEIRICIAN A Z &R £9,

THREAT ZONE:

Threat Modeled: Thermal radiation from fireball

Red :517 meters--- (10.0 kW/(sq m) = potentially lethal within 60 sec)
Orange: 730 meters --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec)
Yellow: 1.1 kilometers --- (2.0 kW/(sq m) = pain within 60 sec)

BLEVE TlE, WEHZEIC X BEMRIMEDIZNC, TREW « EEE - RS - R £ L 52880
NV ET, ALOHA TN B OFHEZITH Z LIXTE EH A,

5 B LWl 2 hhe0 5 & BIORMERERIZHA TLENET,

'File) — TPrintAll] T, FRMi#5EZERIL T 72&0,
'Filel — [SaveAs] T, REHEF] & [ZrANE) 2 AN LTREL TS,
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. fERRFEROER(T T v ¥ =2 KK L OZRKERIEINT K D ERiEk O i)
1. WA WIT K o THA U 2 R ZE D f BRAMEREAT
[SetUp) — [Source] — [Tank] % &R
@O [Tank Sizeand Orientation]Em—ZE72 L OK] 7V v 7
@ [Chemical Sate and Temperature]EiRi—EE 2L OK| 7V v 7
@ [Liquid Massand Volumellifi—&®E 2L [OK| 7V v 7
@ [Typeof Tank Failure] i
l'Leaking tank, chemical isnot burning asit escapesinto the atmosphere] % iR
OK| 7V w7
® [Areaand Typeof Leak](R 2\ D ¥ A 7 )E i
AR FIVATET B /R ATRES 1 A— FVIE 0.0025 A — MV OEFED R BIRFA
- B%: T'Select the shape that best represents the shape of the opening through which the pollutant
isexiting] : [Rectangular Opening] (& J57¥)% &R
t1B%: TOpeninglength) (RDES): I[1] AT
[Opening Width) (7CoiE) : 100025 || # A/ Tmeters) &2V v 7”7
E%: lInleak through ahole or short pipe/valve?] : THole] % &R
OK| 7V w7

Area and Type of Leak

Select the shape that best represents the shape of
the opening through which the pollutant is exiting

IS T
E——longth—

" Circular opening + Rectangular opening
& inches
Opening length: 40 o feet
Opening width: 0.1 " centimeters
" meters
TEH W
In leak throdgh a hole or short pipefvalve?
= [ ]
- &~ Holeg " Short pipepvalve
4mmm?

oK { Cancel ‘ Help

BB BUGITHALNENE T,

® [Heght of the Tank Opening](% > 7 ® Y@ iF S )i m
KT VA TIEHEERMFZIAEL, JUXF 7 DEBIZHS 28 &1 5,
[The bottom of theleak is] (¥ > 7 JEE 6 DRDE X) - T@J = NJ]
[OK| 7V w7

WEEEENy
j. The bottom of the leak is:

[ ]
L] gl in Fft Cem Cm
*ammms
above the bottem of the tank

lig.level

OR

Z‘ 0 % of the way to the top of

the tank

OK [: Cancel | Help
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X[ Text Summary]® [Source Strength] DA A3 BT

TroRy O HE 28 Sy kR L. ORI EEL 35y 2480 ¥ 2T KL D) 9
SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 2.88 meters Tank Length: 20 meters
Tank Volume: 130 cubic meters
Tank contains liquid Internal Temperature: 20° C

Chemical Massin Tank: 64,863 kilograms
Tank is 100% full
Opening Length: 1 meters Opening Width: 0.0025 meters
Opening is 0 meters from tank bottom
Release Duration:_28 minutes
Max Average Sustained Release Rate: 2,480 kilograms/min
(averaged over a minute or more)
Total Amount Released: 64,863 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).
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2. BAETHHEDO TR
1) FERRIED U X UVMEDOZRTE & KM = 2 AR A TR L 72 28O T
Display] — [Threat Zone| % &R

[Hazard analyze] #i i
@O  [ChooseHazard to Analyze) : [FlammableArea of Vapor Cloud] 4R
@ ToKJ 7V vz

Scenario:
FI. bl ping from tank.

Chemical is NOT on fire.

Choose Hazard to Analyze:

" Toxic Area of Yapor Cloud

* Flammable Area of ¥apor Cloud

Local areas of flame can occur even though the average concentration is below
the LEL. ALOHA finds the flammable area by using 60% of the LEL.

" Blast Area of Vapor Cloud Explosion

0K Cancel Help

[Flammable L evel of Concer n] ] &
KRS NDMHEDORRET TOK )

XU T OEHENFERSNET,

B Flammable Threat Zone T@@

meters
250

150

50

50

150

e
— J
e S

250
Loo 0 100 =00 300 400 500 600

meters

>= 12,000 ppm = 60% LEL = Flame Pockets
D »>= 2,000 ppm = 10% LEL
Confidence Lines

IROMEIRITRFE FIRFIRE D 60%DIRE & 22T, 77 v 2 KERPEK[EBBENAEL B/
Bt D WEIR & 72 > TUWVE T,
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[Text Summar yIZfERFEIBIILL T OB CH 5 L RRINET,

THREAT ZONE:

Threat Modeled: Flammable Area of Vapor Cloud

Model Run: Heavy Gas

Red : 152 meters--- (12,000 ppm = 60% LEL = Flame Pockets)
Yellow: 434 meters --- (2,000 ppm = 10% LEL)

UEDZ LD, HKEORBRMEEIN EZCTHLI0HRETE L Z by £9,
BT, TOMEBNICH DEKEOREE (R =2 d), BEEZANTLIZLNTEE
T, EFEILELTE 24 U 2WIKR(EY ., #EWR E)YDOEEZRLET, ROKEH (shrub)
D EDNZ—HNT NS REED IR ez iE L EE A, —F7, @R EDRE fEE
MNIKRIESGZWET L0, 22 TIEESEME LTIV HE S OITEETIEH D A,
ALOHA TiZ, BIADEL L TV L GEREEMRH L5672, v M3MTERTH2L
DI L 72 DA EEEN S 5 (congested) & L, b FDITE KRR S G 1TBEEN 20
(uncongested) & L TV ET,

) LRI A kA 5 &, MO RIS A T LEVET,
'File] — TPrintAll] T, FRMi#5EZERIL TS 72&0,
'Filel — [SaveAs] T, REHEF] & [ZrANK) 2 AN LTRELTES W,
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2) R ERRE 2 Z TRKE D ¥ (Flammable Threat Zone @ Red Zone DER43) 73,
A= 72 EDAEKFR LRLOEEEZ AT L8l miEnd 2 2 L 2aifE s 74K
EIRIEIT K D ERVERHM

Display] — [Threat Zone] % iR
[Hazard analyze] #i i
@O [Choose Hazard to Analyze] : Blast Area of Vapor Cloud Explosion] 4R
@ ToKJ 7V vz

[Vapor Cloud Explosion Parameters] (ZRKEBEBEOIE) HiE

[Time of vapor cloud ignition] : Tunknown 7% &R

[Type of vapor cloud ignition] : lignited by spark of flame] % i%&4R
Level of congestion] : Tuncongested, easy towalk through| % &R
[OK| 7V w7

® 006

Vapor Cloud Explosion Parameters
Time of vapor cloud ignition: Help

 unknown [show composite threat zone from all possible ignition times)

" known, ignition time is :

Type of vapor cloud ignition: Help

@ ignited by spark or flame
" ignited by detonation

Level of congestion :

[in the flammable part of the vapor cloud) w
" congested, difficult to walk through [e.g. pipe rack, dense forest)
& uncongested, easy to walk through [e.g. residential neighborhood)

Cancel

[Overpressure Level of Concer n] &
FRSNHHMEDOIRET TOK) 7V w7

Select Overpressure Level of Concern:

Red Threat Zone

LOC: ||3.l] psi = destruction of buildings jl
Orange Threat Zone

LoC: |3.5 psi = serious injury likely j

Yellow Threat Zone

LOC: |1.0 psi = shatters glass j

Show confidence lines:

& only for longest threat zone
" for each threat zone

0K E Cancel Help
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DI SOF N

I Overpressure (Blast Force) Threat Zone

Threat Modelsd: Overpressurs (blast force) from vapor cloud explosion
Type of Ignition: ignited by spark or flame

Level of Congestion: uncongested

Model Run: Heavy Gas

Red : LOC was never exXcesded -—- (8.0 pzi = destruction of buildings)
Orange: LOC was never excesded --- (3.5 p=i = seriocus injury likely)
Yellow: LOC was never excesded —-- (1.0 psi = shatters glass)

ZOfERIX, R (Red) AL P (Orange) e (Yelow) OWFHND LU E#E 2
HEE BN L AR LTCVET, Lo T, BioFIED L 5 72 fafbEsk 2 =3 X%
BRINEHA,

ZITRELIEY T U AT, AJEBRBICLDEREOFEWVIBREZ A LN &
ERLTVWET, 20 77 v v a2 KEORREMEIERSH W 928, BREEEZACEEA,
I FEEE OO EIR (uncongested area) TARKEIZHE K L TEBER T 2 @B b9
BiX, ALOHA DILEWEZ A 77 VDR TlE, 7kFLy, =2FATEF LY, =F
LydXHA R, KFE, 7eb oA RBIO 137 e LA %81 RIZRS
NCVET, $o, BRREBRIEEEORHVEK THLILGEC., BIHWICL-THF
KENDHAITHAELLT D £,
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3) W5 DN =\ Vi (congested area) T D 2 AT
Display] — [Threat Zone] % iR
[Hazard analyze] #i i
@O [lChooseHazard toAnalyze] X ¥ T[Blast Area of Vapor Cloud Explosion)]
@ ToKJ 7V vz

[Vapor Cloud Explosion Parameters] (ZRKEBEBEOIE) HiE

[Time of vapor cloud ignition] : Tunknown] % &R

[Type of vapor cloud ignition] : lignited by spark of flame] % %R
'Level of congestion] : lcongested, difficult towalk through| % &R
[OK| 7V w7

® 0O 6

[Overpressure Level of Concer n] & &
KR SNDMIHEDORRET TOK )

/4 —
KGR DFIR
B Overpressure (Blast Force} Threat 7
meters
z00
P e S
A

100 7
/ Y
/ _ }
| \

0 =
! . f
|
\ 4
B £
i0n
Ty s
~I——
] 100 2010 300 400 500

meters

»>= B.0 psli = destruction of bulldings
»= 3.5 psl = gerious injury likely

>= 1.0 pzi = zhatterz glass
Confidence Lines

. i)
o
{ o=
o
=1
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[Text SummaryliZid, U TO X I ICFE RSN ET,

THREAT ZONE:

Threat Modeled: Overpressure (blast force) from vapor cloud explosion
Type of Ignition: ignited by spark or flame

Level of Congestion: congested

Model Run: Heavy Gas

Red :LOC was never exceeded --- (8.0 psi = destruction of buildings)
Orange: 113 meters--- (3.5 psi = seriousinjury likely)

Yellow: 197 meters --- (1.0 psi = shatters glass)

fERR L~V ERE N AT DR E /e D Red 2 X D 2 L 1dd D THAN, KERA
HIPE & e DA L Ut (Orange) DOREIITE N A ANC 113 A — MV OHLEE TR D Z &1Z
B FEST, T ANENLHEE (Yelow) OFEEEEOLEBY T, LanrL, ZofElit—FE
DIEFRTH L HEREORE WEK CIEdH 0 8 A,

Z 2T AJUTESRIEITR LT K &£ TOBRIER I Ol 2 AL TR B i 5 2 fERRaEik o
RS R AR L CER LTV ET,

2010/03/20 HEEENKE KZFRREHEFBARR LT -RE2ORERARZET 52—



3. BERFEIROERR(T = v M KRIZ X 2 fERRfEE O FEMN)
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[SetUp) — [Source] — [Tank] %33R
[Tank Sizeand Orientation] i : 872 L [OK| 7 U > 7
[Chemical Sateand Temperature]iijim : 872 L TOK) 7 U w7
[Liquid Massand Volume] i : 2872 L [OK) 7 U v 7
[Type of Tank Failure]Eiif :
HE% : TLeaking tank, chemical isburningasajet fire] % 3&R
[OK| 7V w7
[Areaand Typeof Leak] (RA VDX A7) &L TOK) 7V w7
[Height of the Tank Opening] (¥ > 7 EEER B DR D& X)
o FRCRBATER &L, 11100 )] %aiEE
[OK| 7V w7

® o062

® ©

[Text Summary]iZ LT DSl A3 F6R
B RIRBEBE 130y 2480 10 7T LT, ZOWRKT mRU BR# LIS v I bV =y
NS AU TGA, RIERHGREIT L2 5 Z 3 Pl aNE L,

SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical is burning as it escapes from tank

Tank Diameter: 2.88 meters Tank Length: 20 meters
Tank Volume: 130 cubic meters
Tank contains liquid Internal Temperature: 20° C

Chemical Massin Tank: 64,863 kilograms

Tank is 100% full

Opening Length: 1 meters Opening Width: 0.0025 meters
Opening is 2.88 meters from tank bottom

Max Flame Length: 32 meters

Burn Duration: ALOHA limited the duration to 1 hour

Max Burn Rate: 2,480 kilograms/min

Total Amount Burned: 59,485 kilograms

Note: The chemical escaped from the tank and burned as ajet fire.
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B) [Display] — [Threat Zone| (f&lRfEk) % EiR
[Thermal Level of Concern]El &
ALOHA O#ifER R RESNET, ZOFEFE [OK] 7V v7”

KADHENFRINET,

— —

150
200 100 [i] 100 200

eeeeee

[ >= 10.0 kW/(sq m) = potentially lethal within 60 sec
3 >= 5.0 kW/(sq m) = Znd degree burns within 60 sec
[ >= 2.0 kW/ (sq n) = pain within 60 sec

TRED I b FERRYED B ORI IR 52 A — RV D Z & Rbmnh £,

THREAT ZONE:

Threat Modeled: Thermal radiation from jet fire

Red : 52 meters--- (10.0 kW/(sq m) = potentialy lethal within 60 sec)
Orange: 74 meters --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec)
Yellow: 116 meters --- (2.0 kW/(sq m) = pain within 60 sec)
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4) A LR
THETIC, AU I0VEIE T a0 NR2 VLT Exofakits LT,
1. BLEVE #%2%K5| & Z K5k

2. 77 v akRROBIAERKE &G ER TR
3. XU hHDY sy MKKEGEEZIHE

D 3OO F Y FICONWTEMEEITVE LT,
INbrEFEELOLHELUTO®@Y T,

fakgEtk (Threat Zone) PRIBERTHoC
PRl pen oy
- Orange Yellow IRF ]
I BLEVE g 4 221, 517m 730m 1100m 14 %
7T v a kK
] PRAE 52m LOC DERER L 434m
D fE IR e
II RREIRF LOC B3 L7 | LOCIZEIEZE L7 | LOC IZHE L7
J R+
(B E ) v A A
K EIRR LOC [Z B3 L7
S8 T 113m 197m
(FIBEE ) (A
m | Y=y kK g A 52m 74m 116m 1RERIRL

ZOHTIX, BLEVE ORI bR CTh 5 aliettn & 9, LorL. BLEVE
FZUEERLSFRLETAQ4F), T LTy =y MK TIE, fERFEIRIEE L
IR B0 RN, 1B ZEZ T 7 a0 OREEN T 2 AlReEn" b 3, =
D& DT, fEREETST TR < ERTH 2 R b AL FWE O MR IEFEAR TIXEE R fR T &
D ET,
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