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Figure 1.5 Example RAST Risk Matrix for Consequence Severity times Frequency
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Equipment Paramstars Acrylonitrile Reaction Data

Tank Voume = 100 m (26000 gal) Heat of Reacion: - 325 caligm

Chemical = Acrylonirile Activaion Enemgy: 32 Koaligm ok
Madmum Alcwanie Wondng Presswre = 0.2 bar |29 paig) Cetocted Onset Temparates: 190 C

Fiat Bolism Mon-Anchoned Tank 2 Detected Onset Rate: 0.08 Cimin

Boliom DutiEt Nozzie = 100 mm (4 inch) Tost Mefod ARC wilh P Fadior of 2.1
Ciraulating Pump= 7.5 kW (10 HP)
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1 Equipment Data R
No Input for Maximum Allowable Working Pressure (MAWP) ) Crifical
No Input for Relief Device Set Pressure - No Relief Device Assumed g?::r mjedrme;r;rs Comment
i i i i ge—C - Comment
No Input for Relief Discharge Elevation Yellow—Warning Comment
No Input for Relief Distance o Fenceline - Equipment Distance to Fenceline will be Used Caomment
Mo Input for Relief Distance to Occupied Building - Equipment Distance to Occupied Building will be Used Comment
No Input for Relief Distance o Center of Oce Building - Equipment Distance to Center of Oce Building will be Used Comment
No Input for Relief Distance to Occ Building 2 - Equipment Distance to Occ Building 2 will be Used Comment
No Input for Relief Distance to Center of Oce Build 2 - Equipment Distance to Center of Occ Build 2 will be Used Comment
Mo Input for Oce Build 2 in Same Wind Direction for Relief - Oce Build 2 in Same Wind Direction for Equipment will bv - Comment
Mo Input for Vacuum Rated - Full Vacuum Capability is Assumed Warning
Mo Input for Materal of Construction Warning
No Input for Feed through Dip Pipe or Botiom Fill - None Assumed Comment
Mo Input for Number of Nozzles or Flanges - 2 abowe and below Liguid Level is Assumed Comment
Mo Input for Drain Yalve Size - 1/2 inch assumed Comment
Mo input for Screwed Piping - Mone is Assumed Comment
Mo Input for Sight Glass - Mo Sight Glass is Assumed Comment
No Replacement Cost including Business Loss Entered. $50M to $500M will be assumed Comment
No Input for Equipment Surface - 5 times Volume®2/3 is Assumed Warning
Mo input for Ingullation - Mo Ingulation is Assumed Warring
[ SitelLocation Data
Missging Inputs for Ofigite Population Density and Distance. Default of 0.0015 peoplefzq m will be Used Warning
Mo Input for Personnel Routinely in Immediate Area - Assumed as None WWarring
fiective 55 L denfial Evasive Actio Comment

Figure 2.7: Error Messages from Check Inputs
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Figure 2 10: Fire & Explosion Index Preliminary Results
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Figure 2 11: Chemical Exposure Index Preliminary Results
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HAZARD SUMMARY
RAST Version 1.1 Date-
Summary of Chemical Information for Process Unit VesselTank; V-1
Piwysical State af Operating Condifions for Acryionitile = Liquid and Feed of : :
Weight Fraction Acrylonitrile 1 Properties for screening
iof Flammakbility, Toxicity
and Reactivity hazards
Momal Boiding Poirt, C 1.2 Hazard Screening
Flash Point, C 5.0 Mote Chemisal infommation im Bold
Lower Flammable Limit at Initial Composition, vol % 3.0
Combusfible Dust? Mo FAammabiify Hazard Sufficent for Further
ERPG-2 at Initial Composition, pem 35.0 Consideration
ERPG-] at Initizl Composition, ppm T5.0
Dermal Towicity Classification jor Comesie fo Homan Tissue) Toxic Toxicity Hazard Sufficient for Further
Auatc Toxicity Clhssication Toxic Consideration
Conzidersd Tovic by 2 Regulatory Agency? Mo
Heat of Reaction, kioukefkg
Highly Violatie or Gaseows Products Generated? Mo
Potential for Mixing Incompatitle Materals? Mo
Consdersd Condensed Phase Exploaie? Mo

Figure 2.12. Hazard Summary Part 1 - Chemical Information | Hazard Screening results



Pressurs Exceads Mawmum

Summary of Equipment and Process Conditions Temperature Pressure Wiing or el S
Equipment or Vessel Volume 100 cu m c bargauge ppcoue?
Normal Operating Conditions 25 0.
Masximum Allowable Working or Refief Set Pressure 831 0.20 Summary of Normal and
Cataslrophic Falure/Burst Pressure for Low Design Pressune B5.7 0.30 selected Upset Process
Full Vacuum Rated? Not Entered Eiazanls
Catastrophic Faiure High Temperature
Temperature where Low Temp Embritffement may Occwr?  Not Entered
Maximurn Feed Pressure Mot Enterad
Maximurn Gas Pad Pressure Mot Enterad
Maximurn Downstream Equipment Pressure Mot Enterad
Maximum from Liquid Displacement fhasad an 9 X comprassion or feed pressurs) 4.55 Yes
Estimated Maximum Headspace Deflagration Pressure 10.13 Yes
Maximurn Pressure from Hydraulic Surge (Piping Only)
Maximum Ambient Conditions 25 0.01 No
Maximumn Feed Temperature
Minimum Coolant Temperature
Normal Boiling Point of Equipment Contents .2
Maximum from Heating Media Temperature
Esimaied ime io Relief Set Pressure or MAWP fom Heat Transler at Low Level, min
Esfmated ime i Relief Sef Pressura or MAWP fom Heat Transler at High Level, min
Heating Media Source Pressure 0.00 No
Max from Mechanical Energy at Low Level: Non-Insulsted | M8 0.11 No
Esfmated ime 1o Relief Setor MAWP fom Mechanical Energy at Low Level, min
Max from Mechanical Energy at High Level Non-Insulated | 20.3 0.05 No
Esfmated ime i Relief Setor MAWP fom Mechanical Energy at High Level, min
Maximum Mechanica! Energy Tempsmlure may also sxceed the Hash Poinf Max. Temperature Excesds High
Temperature Falure
Maximum Temperature , C 348 No
Min Temperature less than
Embritthemant Temperature
Minimum Temperalure, C 25 No

K 2. 13: fEEMR 2 FR4r—iR &M T &4



Potential for Uncontrolled Reaction Reiief Device may not be

Reaction Temperature of No Refum is Greater than the Boiling Point at Refief Set Pressure or MAWF or adequately sized for
2 i s 2 non-Reactive Unconlrolled Reaction
Exothermic Reacon Temperature of No Return :l
Pressure Exceeds Maximum
Maximum Reaclon basaed on Adiabaic and Inifial Tamparature, C Pressure, bavg  Allowable Working or Refief Set
Temperature as Operafing Temperatire [ 50 ] 1010 ]

Max Reaction Temp Exceeds High Temperature Failure?

Potential for Pool Fire Yes

TEERT
The Flash Point is Less Than: 60 C, Ambient Temperature + 5 C, Operafing Temperature + 5 C, Heating Media
KA Temperature + 5 C, Max Mechanical Energy Temperature + 5 C
Quantty Flammable Available based on Syskem Inventory 63752.0 kg Relief Deviee may not be
Maximum Pool Fire Durafion based on Direct Fire A 513.2 minuies adequately sized for Pool
Fire Heat input par APl 2000 or NFPA 30 for Storage or 102223358 Kwat Fire Exposure
Low Pressure Tank

Contents Reach Relief Conditions at Pool Fire Duration
Contents Reach Failure or Rupture Conditions at Pool Fire Durabion
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|
Pt 2 2 SRk CONSEQUENCE SUMMARY
e RAST Version 2 Date: AR L 14 2 3
SRS EME  venttor: VesselTank; V-101 Containing Acrylonitrile : Gasket Faitre SRR
Release Location Frob af Exposure (ommity based)
Airbome Quantity Summary: with Persannal Not in inmediafe Area
Release Temperature, C 2.0 Faclor  Probehilily
Release Pressure, barg 0.010 On-Site Towc POE
Physical State at Release Conditions Liquid | | |
Hzat Input, Kcalimin Flash Fire POE
Equivalent Hole Size, cm 1.000 [ [ |
Telease Rate, Kglsec 0.45 Chemical Exposure POE
; : lelease Duration, min 50.00 | | |
mﬁmﬂmiﬂﬂm&; | Ioray Distance, m 58 Physical Explosion POE
Lﬂsss Evert lash + Aemsol Evaporation Fraction 0.003 [ | |
stimated Aerosol Droplet Diameter, micron 1225
Poal Area, sqm Estimated
Estimated Pool Temperature, C 1 PPAhR AT probabilities nc:
; . — exposUre ai
Maximum Pool Evaporation Rate, kg/sec oy N
Total Airbome Rate, kgisec HEPE SR WA ? ggfac::‘s
Total Airbome Quantity, Kg 7
Airbome Quantity Composition: te Line
Mole Fraction Acrylonitiile 1.000 Concenfration
Exceeds ERPG-2
Grouny or Work Area
. — Exeads Mutliple of LFL
Male Fraction Ped Gas {at Mw = 25) o Time-Scaled ERPG-3
ERPG-2 for Vapor Compasition, ppm by volume 55.6
ERPG-3 for Vapor Compasition, ppm by volume 12413
LC-50 Conceniration, ppm by volume 596.9
One-hour ERP(-3 for Vapor Compasition, ppm by volume 75.0
One-hour LC-1 Concentration, ppm by volume 9.2
LFL for Vapor Composition, % by volume 3.00
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CONSEQUENCE SUMMARY

RAST Version 2 Date:
Loss Event for: VesselTank; V-101 Containing Acrylonitrile : Gasket Failure |
I R A7

Dispersion Summary (Amospherc Stablity Class D with 3 misec wind excepi as nated): o= Y

Max Distance to Time-Scaled ERPG-2, m 180.4 G

Max Distance to Time-Scaled ERPG-3, m 123.2

Max Distance to 1% Lathalily for 1.5 F weather, m 350.7

Max Distance to Estimated LC-50 Concentration, m h5.4

Max Distance to Flash Fire Impact or 0.5 LFL, m 15.5 Potential Toxic

Maximum Ground Elevation Concentration, ppm 1000000.0 Impact within

Concentration at Distance to Fence Line, ppm 56.8 Occupied Building

Concentration at Distance to Unrestricted Work Area, ppm 1000000.0 {Indoor Conc > one-

Concentration within Occupied Bldg 1, ppm 146.0

Concentration within Occupied Bldg 2, ppm IR

Concentration within Enclosed Process Area, ppm TR

Conc within Enclosed Process Area w/Ventilation, ppm ®

Explosion Summary:

Probabiity of Ignition (POI)

WCE or Building Explosion Energy, kecal

VCE or Building Explosion Distance to 1 psi Overpressure, m

Maximum Distance to LFL Concentration, m

Blast Overpressure at Center of Occupied Building 1, psi

Blast Overpressure at Center of Occupied Building 2, psi

Distance to Severe Thermal Radiation Impact, m

Rupture Explesion Energy, kcal

Distance to Direct Blast Impact (10 psi), m

Maximum Fragment Range, m

Rupture Distance fo 1 psi Overpressure, m

Rupture Overpressure at Center of Occupied Buiding 1, psi

Rupture Overpressure at Center of Occupied Buiding 2, psi

2 |
Pt R 2
10.6 NS
= PRAF R
0.0
Probability of Explosion (POX)
2
0.0
0.0
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CONSEQUENCE SUMMARY
RAST Version 2 Date:

Loss Event for: VesselTank; ¥-101 Containing Acrylonitrile : Gasket Failure
Incident Outcome and Consequence Summary: LOPA Tolerable Frequency
Impact Assessment with Personnel routinely in the immediate Excaeds Threshold Factors Based On
area Criteria Estimated Number of
Offsile Towie Impact basad on Toxic integration Method and 180 m fo Fence Line Yes Hoople knpecied
Ongite Toxic Impact based on Distance o LC-50 Concentration of 55 m Yes
Qutdoor Toxic Exposure Duration 600 sec
Onsite Flash Fire Impact based on Distance Io 0.5 LFL Concentraion of 15 m Yes

Charmical Exposure based on Demal or Thermal Hazards and Speay Distance of 6 m
Onsite Direct Blast Impact based on Distance to 10 psiof 0 m
Onsite Thermal Radation Impact based on Distance from Fireball of 0 m

Occupied Building Toxic Impact Yes
Number of Potential Senous Impacts for Bulding 1: 0.6 people
Number of Potential Serous Impacts for Bulding 2. 0 pecple

Occupied Building Impact from Vapor Cloud Explosion No
Number of Potential Serous Impacis for Buliding 1: 0 people
Number of Potential Serous Impacts for Building 2 0 people

Occupied Building Physical Explosion Impact No
Number of Potential Senous Impacts for Building 1: 0 pegple
Number of Potential Serous Impacts for Buliding 2. 0 people

Environmental Impact:

B 2. 17 PR S ) REIR 55 3 BB 20— PN R B A R VP A 2L, B T R A AR 1Y
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WS WRE BB TER AR

b Upd
i 37 R “EF I, AR < SE R
NP pre st B VsiE, oI
<<GoToM To Scenario Resus > |
[ i requency Factors.
HAZOP Design intent Lo *
Create User V101 i & VesselTank contining Achlonitie hal soersies 8125 C ind 001 bar, 3
Scenario Equipment Typew VesselTerk The vakume is 300 G2 m with @ maximum allowebie working pressure of 0.2 bar. ils
Equipment Ty s_V-101 The tssimum feed o ow rae i 80 blnin. ! g ! 'i E 3 g g j i
-
LOPA Menu Filtars: Mecharical Integrly Soenanias wil NOT be reganed ‘Seeraiios wih NO PL's Required ol NOT be reparked £ ¥ Jg [ 4 : 3 .E 5 's
2 2|8 S i
RN b
|Parameters and 3 E i = 3 } -
Seenario Type Scenario Comments Deviation Initiating Event (Cause) Initiating Event Description Loss Event Outeome g
= = = = -| = &
= IO 1T
i or Vit Vv eflagen Blosing ! ; ;
: Fiowlossof | Humen Falue o Vi Oper Toric Release, Toze iirsior,
Danorestae O | gt purgr | 0 i e D o Vel Leak eilindmn 4 afs]s
i orFuekel
OFSik Touic Relemse, CrSte
VaporRiet et Pl | ST IeRuema TSR | g | g 5
Exesssiv Heathgin-Poal e | V00 TR St BeberBl | p | EPees ceemineany Process | Leak rrunmanie et oe et OnSie Tae Rekse, OnSik
Eronr peai —ry Saley s h POy i (oL e Conlors| TR, To Wl || alals )
Chemical Expasure. Flash Fes
Jo Feat, Equigment Explosin|
R, "."“"“?:" OShe Taic Release, OnSik
. Combatbie: Marimum Cpealf, | o segontviong ’ Honto 9 i . Toxic livako
gl Hesspacs | Mecharica Erery o Heatog i | (0ol D™ | e Py | (AR LFSE ar HarnEtnn  Delageion r""m‘;:a::‘“n: 5|6 A 3
Temperahre enceeds Flsh Poict - M H
less 5C i Frebel, Equgment Exclosin)
z TS Tark Falme, OnSie
vl e B o of i it il BPCS umentLoop Fabee | P21 012w eeaon il caried Toric Release, Tosie kllvsion, [ 6 | 5 5 4
Overtl or Overlow 8 moutl e a2 Levebrigh Flash fue or Fresal
'::E"". “’”"":: iuman Faure Acton more e oroe | Opersior apens wong valve or tstes. m&:"::rm i b i i
i perqurer g wher quipre s ot emply wempimiou g
Felig 1 Ful o Nl Erbed ; Full ore Hol Sce Lesh theve | Oni: Towt Rekase, Flish
Vacum Damage o e Dt e Eqdppie | Pan | BPCS hemumeni Loy e Fare of Pressue Cariol i dsrraan 3 4
Encessive P pul- Fedl | o Fesiig Vel Temperare wae il o Toggeing Feiderds Nl
Tansler ok Cminiis et
Vagor Pressure ol pad g8
_— Agietonar quer
e Worting Pressure or ReflSet |  PressumHigh Lot M"’u""" Jor extencied ke slowing chw empersare| " Thveshold Celerts for Confruing
Hegmcs Pressure o Masimum Terperstee e o Erem WhLOPA
o
Vesrinum Pad Ga: Pressive Doss
Mol Exceed b Merimum Alowie Fgulso Pl Causing high lower | Gl o Toggeng eiderds Mot
Ercentive Fal Coa PRastt |~ ptoting Prossue or el Set B i Fakes [ et
Pressue
Vistim Feed Tempersn Does
High Temperatae Falue | Nol Exceed Temgerst s of | Temecwsdigh | BPCS henumend Loop Faikne Folre of Temperre Corgy | 6 THIOe Fidets ot
Equomert
amum Feed or Dowstean
Pressure dues miezcesd be i o Toggedng keiderss Not
P s Compmnt M Moable Workeg | T ™
Pressure o Relel Set Prnssure
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Suggested Scenarios from the RAST Library

Go To Scenario Results >

<< Go To Main Menu ‘ Update ‘
Potential Outcome / Tolerable Frequency Factors
HAZOP Node: HAZOP Design Intent
Create User Plant Section = V101 is a VessellTark conisining Acryloritile Bt operates 21 25 C and Q.01 bar. Soancrios in gray wera §
Scenario Equipment Type= VesseliTaniy The veiume is 100 cu m with 3 masimum sliowstle working pressure of0.2bar | considersd bt e svchcedfer | g g | w = 5 ! -1
Equipment Tag= V101 The maximum ed or flow rie i 400 kolmin, raasan notad 3 5|8 § g i £ g 5
1z ERE R i
LOPA Menu Filters: Mechanical Inlegrity Scererios will NOT be reporiad Stenarias witt NO IPL's Required wil NOT be reporied. §8[% 2|3 : 3l : E
e el el % E 5
R HEE
Parameters and 2 2 = & £ gz &
Scenario Type Scenario Comments Dev Initiating Event (Cause) Initiating Event Description Loss Event Qutcome §
v ¥ v - v - - &
- : DfLSts Tovic Releasa, On-Sik ]
i or Vent Valva leftapen following . : ;
; 2 2 FlowLoss of Humen Faikure Ackon ance per Opereior leves Orein or Vent Open " Taxic Release, Tosic Infiraion,
Drsinor Vert Valve Open | infiquent mainisnance, puging or i i i i it Orain or Vent Lagk Ot pesss Fretie | 5| al3ls
cearing arFiretl
Consequence Does Mot Exceed
Viapor Ralief Vent - Mechanical
oper En:"' Threshold Crtiia for Goniining
Vapor Pressure plus pad gas bl wilh LOPA
Excessive Hea bpul - et Meii Aloiehis ) Hunan Falls Actononca per |1 ionof Paan Rackcshori ek neeing Oft Site Tovic Release, On Sike
Wodking Pressue or Refiel Set. | Pressue-High for exteded ime allowing slow Emperatee
Mechanicd quarker or less ; Taxic Release, Toxic Infiraion,
Pressura & Maximum Tempershure inceae Equipment Fuglure 2t Sehraion
o Mechesical Energy Yol T Chemical Exposure, Flash Fire | & | & 50458 3
ar Firzball, Vapor Cloud
Explasion, Equipment Explosion|

B 2. 19: BT 38 b0 SR i s o i) 5 3 55

AR IXASE AR BRARCR BT, R4 i TOm3A ™ A2 1) /0 B AR W] 6 2 218 UK o5 v il P2 5 v 218N 2 A

2O I I PR 2T T B TR IR . S A — A

MR N TEHRME .

BINTRUWEES (RE) 0.5 bar, DU FUHFIARIIE k.

(B 2 E S, FF R R R .

N

TR, CBaBRTE MR (2200 -

Suggested Scenarios from the RAST Library

Go To Scenario Results > |

<< Go To Main Menu | Update |
Potential Qutcome / Tolerable Frequency Factors
HAZOP Node: HAZOP Design Intent
Create User Plant Saction = V-A01 Is a ViesselTank containing Acrylonitile hat operates a1 25 C and 0.01 bar Seanarios in gray wan §
Scenario Equipment Type= VesselTark The volumne is 100 cu m with 2 maximum allowale working pressura af 0.2 bar. | considred but an auchced for s|5 5 5 § &
Equipment Tag = V-101 The maimum feed or flow rale is 400 kg/min. reason neled g E 5 4 8 § E| = E
2 £ c® %4
LOPA Menu Filters: Mechanical Iniegrily Scenarios wil NOT be rapored Scanarios with NO IPL's Required will NOT be reponed £ £ 'S g E E % i % i E
ol (5 3 2 E
2 2]x% HE 'E HHEE
= =
L X |Parameters and it e ggi e>3|§ &
Scenario Type Scenario Comments Deviation Initiating Event (Cause) Initiating Event Description Loss Event Outcome E
. . = = | . = £
|Consaquence Does Mol Excsad
Backdow Release Threshold Crileria for Continuing
Overdll or Backlow of liquid with spill wilh LOPA
rale pqul 1o the eed rale In 3 Pump (blower, compressor, ek} OffSile Tonic Release, On-Site
Overil or Backlow s gty of s ki Fahre Fump Follas Casslyg backdow Eeuoment Fuos 2t o | 145 Felease, Tl ilraton,
imveniary minus contained mass. qulp Tm;.wmms ™ Chemicsl Exposure, Flah Fire
or Fireball, Vapar Cloud
Explosion
OfFGile Toxic Releass, On-Sie
Overll o Backiow of iquid with spil 8PCS hrmeniLoop Fale | | 400! L:::‘::{":::: sonknes! Tonic Release, Toic bfialon, | 6 | 5 5 4
ke equal Yo e feed rale 1o 3 " Flash Fira or Firaball
Oveel e Gt masimm quanty ofte avalzcle | 2D el et OfFSil Toric Releas, On-ie
imvaniary mine contained mass i Fallis Ackin moms fafiGace| Oy ke gare wong NSt o il Toui: Ralease, Toxlc ifilvator, | 6 | 5 5 4
pir quear flkrs when squipment is not eemply FlashFIr; ot Fimbal
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View results summary
without Protective Layer
details using Column

Filter 1

Each Scenariois stored in a
single row identified by a |
unigue Scenario Number

Each Scenario contains an Equipment Type, Scenario
Type, Initiating Event, Loss Event, Outcome,
Consequence (LOPA Tolerable Frequency) and Key

P i B ‘o &
< Equipment Table | LOPA Workshost » | // [] oenes aun -
N Son: | Besel| Crestelser]  Modky User Yok [] vapamoss| - e
Fivers|  Scenark Scenario Sumenary > 1 -

1 r

: ” I TAINILHE

: H ot 1]g]2 HHUHHE

E = k] =

Lot CromsBef | Equlomens bt Everd Gt Lina Evest Cuizeme /g/'!i E‘ .E Q H i AL ‘;‘ g

ro Iy Descriptin E ; LHIESE S AR i s |3

R F E HENE < (§ ? = &3

i . LG R R AEE IS AR
3 0 - - - - - = |F = wllw] =]l =] =[=] =]l =
T Vo BPCS Insrumant Loop AEquipmant Aupturs - DaNlagra| Chemical Expasure EH FERE ilo a Toal ] AR08 1327
16 12m V-1 lgritable Headspacs BPCS Insrumant Loop REquipmant Rupiura - Dalagra|Equipment Explosion 3 3 1 1 1 [ o Tool Z AR 13T
i7 1101 V=101 Sgritable Heads pace BFCE Insvument Loop AEquipment Rupture - Defagra)Flash Fire of Firecal 4 4 1 1 1 o L] Tool 2 JMBR2018 1327
i8 7 Lic bgrilabile Heads pace BFCE Loop HEqui LRupture - Delagial OF-Site Toac Release [} B 1 1 1 High TF 8 IPL) Tool 2 a1 1327
19 201 P o] igritable Heads pace BPFCS inskumant Loop AEquipment Ruphure - DeflagralOn-Sits Too: Releass ] 8 1 1 1140 1] High TF A PL Tool 2 AA019 1327
m_ o £ V0l ignifabie Heatspace BFCS InErumant Luop AE quipmant uphura - Daliagra|Tenc Infitraton 3 HENE 1 High TF & PL Tool 7 02010 1527
21 2401 - v-101 DverTil Or DvemMon BPCS Insvument Loop fOventl| Relsass Flash Fire or Firatall 4 4 1 1 1 [ o Tool 2 JrRR018 1327
) 21 V=101 Overfil of Oweilion BPFCE insyument Loop A Ovenll| Ressass Of-Site Toaic Releage [} B 1 High TF & 1PL] Tool 2 18019 1327
e ] 2m V=101 Cverfil or Ceflow BPCS nsrument Loop A Overdl| Resease Orr-Sile Tons Release 5 5 1 o L] Tool 2 Arac018 1327
4 2301 V101 Creeril or Carflow BPCS Instumant Loop fCverdl| Release Teaic 3 3 1 Tool - AHARN19 1327
= 402 V=101 (el or Dwamoe Higman Fadure Acion mCwverll| Relsass Flash Fira or Firsball 4 [} 1 1 1 0 o 0 Tool Z JRR018 1327
% 2102 V-101 {DverTl Or Oweilion Hiian Fadure ACEon o Owerll| Rebeazs Off-5ie Taxit Release [} ] 1 0 High TF 4 IPL. Tool 2 IRR018 1327
Fd 2202 V=101 Ceerfill o Cweiflow Hismian Fadure Ackon s Overil| Rebeass O Zile To Release 5 & 1 o a 0 Tool 2 anaco1s 1327
] a0 V=101 Cremrfil or Carflow Hurman Fadure Ackon mCvartll Relsase Tomic L] L 1 0 Tool Z AHAR019 1337
-] 261 V-1 ‘Varuum Damaga BPCS insrumant Loop ARl Sore Holis 52 Laak abowFlash Firg or Fiatall 4 4 1 I 210 [ High TF Tonl 2 AR 13 ET
b} 2501 V=101 Varuum Ciamage BFCS Insyument Loop AFul Bors Hoks S0e Laak o On-Sile Tok: Release 3 3 1 1] o High IFL Tool 2 JMRR2018 1327 M
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RAST 16250 R #2408 T A S m e = S B 52, WSR2 %A 7 H e P AR B s s EF B, )
WU Enter New chemical T,

HE: EEEHREY, A R BL ALER h SRE . LR 3. 1.

<< Go To Main Menu | Chemical Data Input Gu T Exipmart gt> |

Enter New Chemical ‘ 5 All Input to Equipment Table I  Clear gt ! Co To Frocess Condiions = |

— — Go To Fant Layout > I
AV 2% Equipment |dentification: |v-101 Operaing Terperakre = 25 C
ﬁ)\%‘?ﬂ’]ﬂc% HH Equipmeant Type: | VessalTank Operaing Pressure (gauge) = 0.01 bar
Location: |Ouidoors Sawraion Terperabre = 715 C

Physical St = Liguid
Key Chemical: | Acrylonitrile | Reterance:

B 3.1 N AL

3. (LB dE

MG TAER T, 1%+ Enter New Chemical. AATTR]PAMELE LA MBI R IT 4G, £ “Starting chemical
that is similar” #| FiEHFE—AMMLEHLH, BE UL “User Supplied Values” FI FEIN{H. R, WHE
FH PS8 TARAT 2 T, 5 R A A 2235 R B AN R 22 24

%% Save Data to Chemical Table, J{E BN “HP” b, PMELE [T RAST X H. B “H
F7 AL SRS RN IZ SO “ SN TR RAST SCErb . BR R RAST B R 1, FIT7E RAST TH A4 /]
FZIZRPEI. R EmbRib 215 B .

FAL R B B AR B

fltn, FATRAIA =T 5602 (CAS 75-64-9) o8 —Mugr b= dh I8R5 2 AT RER B & 07 2 iRV,
PSSP BRI B R . ISR NFPA PPE . 36 P4 ERPG fH (ESE EACIEHA AR AT ANARMED Mkl
SR B Al SCHR S| AT

BB 1 MAVIGEESE

. -86.7C

WS 44.4°C



R PINR R RIS

WA L WA AT

TR N 2 e B AR BURR X I8 CRLAE AR L . PRSI AL Wb 55D A T s ST 0. 8 £l FHRFE (A

RO ZE L 2 R s CRAL KD

(AR, 5 H Bl SR 2 211°CEY 484K, B4 0. 8 {51

I S, &S 387K Bl 114°C. ) &F% 0°C Al 100°CHIIRE . @E M “Mfm” (JEH%ETHREEID IRET

AR REAE
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Figure 3.6: Reminder to enter Reaction Data
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Estimation of Activation Energy from ARC Data
Temperaiure, C 210 260
Observed Rate, C/min 0.16 3.1
Fraction Conversion 0.0640 0.2240
Acilivaiion Energy = 32.2 Kcaligm mole

Figure 4.3 Results from Reactivity Data worksheet
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Figure 4.4 Vapor pressure vs. Temperature for example
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Figure 4.5 Gas generation results for example
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Figure 4.6 Potential for Insulation or Packing Fire
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Figure 4.7 F-K Critical Diameter
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Figure 4.8 F-K Critical Diameter vs. Temperature
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(K 4.10) &

Total Reaction Pressure Point of Relief Device
(including gas generated if Activation B3k B BUE
entered). [V & /7 CELEES | | )5

NI P AR RSO
Relief Device Set Pressure or ‘e
. . Vapor Pressure based on composition from
3 3 MLy v N
ZIIAWP‘ RO B BE ok Chemical Data input F£T-44 5 204 4 A\ 877
BV TAEER ] (255 K
B 4.10 S 2R

SN TAERI LT A1 3RS o e BRI foe e OB < TR0 ANEDRIRFER S N 248, 2l ik
BN SR DR E 2. (B 41D

Higher of TNR and Select Reaction Upset

Operating Temperature 5 Condition for Summary %+

RN EN YR X (Y5 SR RS AT B2
Estimated maximum Estimated Temperature Heat Loss Coefficient used
Reaction Temperature of No Return { Ep A (Insulation = No)fsf F 19 #4452
and Pressure i 5 (1] i T 2 (FHFHA=No)
KR 3 P S 77 e

Bl 411 b 45

SRR “Reaction” (W) o ProsHRERRBA MNMHAERA . S0l R RN SR DB B 18
{1 i o i 1B £

B RINEL A
FE—LEREDLN, AT DO S 2 B B ) A S HOR VPG I R AL SN I . H L AR P AL «



FEHLEREDLT, W G M3 RS, T DO AR B R P AL AT DAL, i3k R R EL X BN RIS

LR ) LA
O S S AR A

O BE B e LA S R IR B EL IO

Q SINAT HEALAE FH (1 214 o
QM “ibie”

RASTHIE FEPLELIEAG 22T “Fads” ik

SRERPRBIRIR . MR EE T Rk F AR IR . HLRAE

o7 R A S B AR AR R L —
REAG IR T REEL 75 B I A S (1007 ORRABR it — 2D A B S W 28 4 (0 4819 ) AL
AN FE SN o AE S NIRRT AR T AN IR T, VR EEA N T,

IR (BN TR ZERIINBRGE R 2 IR S5 S N AR A FAGE 2 A

B8 R RT A 0 i i AR i PR R o B KSR P T 0 R ARRE SR B M A A RIS IR T 08 . MRS (2020
SR FRGF U FEE 2 T HH L 26 A R i 180 °C I B 2 (RR (B R, T3 BT i (WA AR AN ) (1814, 12D

Reaction mixture is heated
without consuming reactants Jjj1#4

J R A5 D T AN TH AR S N2 4

Maximum
temperature and heat
rate much higher &%

ARG E 15 2

B 4.12 HA 1 c/min ZhB v i {6 518l 71 22 A5 R R 4]

BRERNRHIARN: BRI AR R
FEFBORIN SR, IO R AL e (R ABIE O e a6 BIORE il 78 45 (1 SN FAAR D BB

PR B IR R R AR B R . X AR T RE
BT S AL T

7 BTN R B B IR BE AR o e R TUEA S L o B A R B R D

TR R R T (B4. 13) KZ1520. 2B LL0. 15, BI20%EE B 11 5 S 0 1 TR 2B 2 15% 1) 1. 334%

SNE, L PR f R S B R 2 A v (B — N R .

Observed temperature rise higher
with increased reactant

concentration M 2 | 1) 5 FEBE &
IR FEE P B T -

Maximum temperature and
heat rate much higher & =i

ERMAFEE RS2

P izl 115, Pk
bLhnt s R g st it
CHNEFE A BB IR L) BRANER KR o AMER AR IR T
POE R FE AT R E
RAST FH i 88— 2] 8 3 2 R R SRAf 72 S5 S A R A TE AR AR AR 8 (B An BT X 0 Ok BRMLARRE ) BRI T+ 5

o M IR LB

K 4.12 HA 1 c/min HhBIE ) 880 71 22 AL R 1



BRE R PRI 1555 S B AR A S i B R B R R AN AR A . IR AR AL T R
TR IEE R, BRI KRR IR I R4 BIORE o 25 2 A SRS 2R ) 80 o g S 2 4 [ 78 A 1 T i
A2 BTN R B SR AR A o AR 1A TR S IR R A T R D

TR R T (4. 13) KZ120. 2B& LAO. 15, BP20%5E & 1) 5S4 (1) P e P A2 15%1) 1. 3345 o X TR FEHL i 1)
SRR, PR B K SR T R 2 T v (B — MR )

Observed temperature rise higher
with increased reactant

concentration M 22 2| 1) 5 FEBE &
AR FEE ) 8 B - v

Maximum temperature and heat rate

higher at increased concentration 5 /5%

JEEAN ARG BB A R 5 1) S 0 i 7 iy

4.13 J SR EE AR AR 1A ] B30 71 AR R 451
XTI PR R RN, S SN AR SR AT PPAG SR 5 S S AR IR o B S MEAE B0 %6 ¥ 1 AT (R
A5 YRR, JF BT RAF AR EL SR A R BCA BN, X T “Potential Mis-Loading of
Reactants?” ( “RMAIMNEMIRINE? 7 ) X —FE, BN “Yes” (“R”7 )
CIMBEF RIS S ARIEEL” D Oh20 XA 2T B A FME SR O SR R /2.
XE PRI IEA F R IR T RIS o XL T BT AU (S NOE RS = T I HCRE

N “Multiple of Reaction
Heat for Mis-Loading”
HEERTE,
F(E4 1D

Enter “Yes” for Potential
Misloading of Reactants

Green line is estimated
reaction conditions for the

change in reaction heat per
mass. Here the temperature
rise is roughly double the
adiabatic reaction ¢4k 24 7
BN AR (il T B N 2 A
X BRI K252 48 38 N )
,fJ‘

and 2 for Multiple of
Reaction Heat per Mass %i
A “Yes” (“H&7 ) RIRM
%mﬁE%MW,%AZ%%
B o S N AR

4.14 PRI R
SINELFIBRAALTR - 51N> B AR AORL AT 25 4 R RSO R  BE AR B Pl R . IR R ERAE 2 2R E TR N
Mtbaidh, ERAFIREE T T RAR RO E BT R4 . o 4. 15F IA500ppm BFOREALTTIG, S5 I Mk
REZSER (LN R « R, BEAFIRIIA R BOE R, AR T (BUR N -

Observed self heat rate at the same
temperature is higher with catalyst
or catalytic impurity. [ 5% 3| (¢) 5 Tt
(B B AN B2 5

Observed Temperature Rise (or
heat of reaction) is not affected. 7t
R TR T WL 28] 1) [ AT R o 1
AT ESEAHE A 70 3% o ) BG4 K




Pl 4.15 A A AT 1R T B 3 ) 2 AR 41

J S N AR AT Y VAl A7 1 5
™) o SEIGIN—FE R, BNV ARG IR TR RS AEE ) (AL, B 416) . 1
RAST HEAT 5o I —FMEREOL, AT RETEIE S SE PR R A (s Ol o IXANARE D 1 M PRI — AN IRl <<di
RAFAE AT I, AR AR 1L H SRR IR T R EANSZ B AL, AN R NS H A A5

e . 7E“Potential Catalyzed Reaction” C“VEFEEAL s M) 1] R 4 A\ “Yes”

MR ENFI B EEHREYHOTER, BRI IUET SR BT RIE.

Enter “Yes” for Potential Catalyzed
Reaction i\ “Yes” ( “&” ) FRIRNHE
FEAEAL S

Orange line is estimated reaction conditions
assuming sufficient catalyst for the reaction
heat rate to exceed the cooling capability at

the operating temperature f& {42 KR i1 %

JEZ A, BB R 1) Ml AR RIS S S Akt e kit
TAEIREE A AR

Kl4. Tora e T I R
THER, T RIS, BRAREEE & T H IER W R 77°C (TNR=140°C) , SR EG RBMASI LKA,
BIMSET T AN SZ A A B2 bl o & AN RETE 5 DM I 2893 ST AR 219140 °C(£76 psiailis.2 bar) ¥ )
TILAE, FOyd& I Ress H LR, Pt S TEIR BN AR 2 AT 28K B2, WRA/ NIRRT A,
A RE P CE RN I S SO o AL R RE SRR B SRR, [RIML, XA TGRS, ARG
GBS Gt
A 7 bR A Gl G YA DR PAy v D) 1N UGS I G 7| P S N VA< B i ) [ ANEE S35 1 5 = e L0 A2
TE PRI AT FE Ao VR RS IR I B0 F ——38 % B T s R A BURIR . BEE R R NSRS, TR B R N B )
LRGN ] e R AR RS RAR
KT VRIS, R i i N7 33 A Ty S5 Aok DAV IITRT 8] o 6 T 2 S I8, A0 R 5 3ok 2R A0 T Ay s ol 2 11
JO7 AR LS B B T o 57 I RO e 7 8 £ A o 2% ok LA R (1 J gt e 5 R i AT A
BB S I F B (R I N 328 SR 6043 8 o 4T N -326/60minBR-5.43 cal/g-min A% R S N R o 1 Akt B 26 A
7 50% I BERRE A VL, HIN“Yes” (7)) FRIR M) “Potential for Pooling” (“VEFEIAL) 2 b B #45y
HONO0.5. [E-TERINECRT, XEEZHZ KO . [FERASTHO IXFHESLBEAT 1, PR S5 Z K b
MR EZER (F417) .

Enter -5.43 for LimitinReaction
Rate, “Yes” Potential Pooling of
Reactants and 0.5 foFraction of
Reaction Heat for Pooling i \
-5.43 LoRIRGI NV IEZ,  “Yes”

(927 FoRIBAE R NI, “0.5”7
Fos IR 535

Purple line is estimated reaction
conditions for a runaway reaction
based on 50% of reactants
participating % {525 FHLR S 15 2 R A
S SEIE) 50% A T A3 S ML R S 2%
G




K 4.17 SN R

FERLAESL R, FTRRAAAE PRI . B, W R SHR AP 26%0 TR S AT 75% %7K, T4 o7 & ¥ s R
0.25 (-326) 5{-81.5 cal/g IB& CIRA) . 7 “Reactants in Separate Liquid Phase” ( “JprBSiliAH [ v
W7 iR “Yes” C(“R7 ), LRSFFHUA RAST P58 MBI A PRI RS 264 . TR, “pooling of
reactants” ( “RMYRAL” ) ANiEH T 28R .

AERFBERNDMBE IR EEELRNAEERRBY “Hik” K%E .

5. Ffthn RAST 3 FI#R

N4

RAST FUVFEI AN W% LKA T A R VEAIE B o X LEBHInAE S5 T S8 e B 1 0 1R 1) R0 RGBS 8 et
ENSRIR R

* BPAATASEFH B ¥ 2% 2805 EORAR 3 5Pl G

* AT ASE P B T 256 SRR 3 S PRAS fE

* AR ASE F BRODR K ) A7 S A5 SRR 37 57 R PPA e

BESH

Br 1 BARZORIHASY, BRI IS RE R ZHAE R . FEME, IHARUEAIR. (22, RAfFERAL
FEVPAG I BAR B I BT H2oRpIZ A 5. 1.

BHARERER

W S B TR HEEM M B B /N A BRSO SCVE AR 7 (MAWP) o HAf iy A A4



LEFHELR? —HEREESHE, MEZ “No” (“B7 ) . & MAWP /NF 1 ASKAE S (101 kpag 5% 14. 7
psig) » WFIARHER “Yellow”  “FE@” ) /ENEVEAN. N, WERMRIEK & NS EFEH -

Bt iR e —— TR R RS, FEIEW AR ) T Al BB A A e & i e it 2

P BIMEALIR B —— 2 FE B AE PR i 3 7 T e PRI BIE  A DA G T 2R S8 PR o

M RS B TE B A —— M T O R 0 T R R R SRR AL R o HOA R A [ A R 80 % LAS T A 8L
BRI A ZEK .

BB R —— i AN T IR BN FLRGT (5 2K 25 222K) ML e 83 5, T 505 22 sl fel i ey
Ko

LA —— T ERE . HTIER&ES “5%” (ERESESBRNTTRSBFZHR) 5
5242 (SR I ) T PR et LB 1 5 AU 58 B A 370 S A R A

WERE— M TP O R A “HBRm e 7 o B, BRI (8] 0, IXAE LIPS Al
B AEAMRMBE. X TR, RN, WA T B0 s BRI B B A4 fE .

PR BN J7 T R T B 7 —— Qi R Bk A AR U R N A PR )T BRI e, R R]E “Yes”
CRE” ) o SN THE UM B R SRR . o2, MEGAMB S T RS B WA AR

General Equipment Piping parameters
Information—Used for ESH

most equipment types K%

B R R ) — s Parameters specific to
(Es pumps £ KR E 24




Connection Type for
mobile equipment (hoses, }
ete) B & CHUAD) % Parametelzs s.pec1ﬁc to
TR more specialized
equipment types 5 £l
Parameters specific to B R A SH
vessels and tank 7523 1%
B AR S
. Parameters specific to
Parameters specific to relief devices %% i 5 A
heat exchangers or k5%
vessel jackets i #3875
BN EESH
K51 BN S 5

6. fRY B 4T

5 RARBIEIT M ? —— RSN DT I BE S BUNMLR/NRHER, ROREORETE T RO BBV EE R SR
e, MIREE “Yes” C“R”7 ) .

RN R ——RoR s (WAESHHE RNl IEARS) IHUMEER, T Fos i mAds sl tE vl . R
WK AR N 50% GPAEMERINZR) , XX FAH SRR I, EX IS R X TR
RN 0.6, HHLEFEN 0.9 HE R R e 2 ILEC KR, #AERLN (1-0.6) (1-0.9) =0.36, MARE
0.5. F 7 AT Ae it HEH R T ZR 4 N\ DA SSCIE Rt e R AU RE T FR DAt

#a s —— M T e R PATAL B AR R 1R FE “Yes” (“&7 ) . “No” (“%” ) Fl “Fireproof”
C“Bik” ) o #FE “Fireproof” Wil D AR R BTN o W SR8 #% AR IR A 46 2035, P2 Y 1l P Js i,
NG RRICN T2 (CUT) 7 .

FEERPRMAY— X — MR, FUMEAREEORA %, WRARA, BAMEN 0. 05,

AP REABRER—— 2 T KRB BO R AR R R IR R I . 27N H, R AR e AR DRI e/
e J AT 5 A 8 P T4 ) 96 ) 2% T AR

FERER T —— R AT T MDY “Yes” C“R7 )

WA R F—— R A B 77 IR b m slim . A B T KA CRT 30 ERER 9. 1 KifE
REF, KRBT o AR5 B A SIS RO R i 0], APl s S . i N =S, U B8R



UNERTE

MKBREE——MS Tl AT IR, ST RAIT R MK R L. R ANE A,
RIBRINATE T (RoR — ARl < e 28 AR 24 581 £L) o

BREAEERASH

B T — MR BEE S Hh, BN A s E R BROIn 4 A SR R A

B/ ? ——RAKCE . T PR/ S 2 B UATAR, LSl SR AR R T 7 B PAl -
SHEETR R ? —— 1 T € Bt 2 5 i E Va9 82T

BAR “fE77” BIBAR/ME? — ML APT 521 i€l 2 Do At ds . Oy FRET f N, T R #i
PN

SFHERBECREMEAN? —H &M, MEE “Yes” (“R”7) o B “Yes” I, @ULKILBIHE A
VBN —FMBAE M 2 MR IR RS, M T B L&A 5 MARRE 1 fik 8 05 2 R 2B 1 HL AR

BABRAERERERESH

Br— i s Sk, Ik an B A B e BRI i A\ R 5

FERER——H T E AN E R R A, g = U A DT, b DT A #aR AR 5 TARR B 2 10 iR 2%
PRER U——EARE U, HTIEAEAE. R A s S8 U, AT R PR .

PR AR IR BE—— ] T e K AR 2V e S e Yok BRAE, o R AR B 5 i ANl A S SR, PAS
fliih A AR

PR IR —— T 1 2 5 T B A A R R 75 o R A AR AR B R v, B R AR 75 2tk 2 %
HARGH .

FERERERE RSP ? — RS B RERARRE R, BRI “Yes” “527 )

R L IE—— T ERAAERGFARRA AT, DI ENR . RS REE AT, T
FEMRIEIARNE T A AT PRAG -

BB BMHR B — T A v M R B P v A s 2R

BER—HINA “<100” B “>1007 , LAFE LOPA H R iG FaE R 2.



WX WAIBAR U IR HBRE——H T PPl SR 5 AN [m1 V3 74 AL E SN o

Br— i & S Ak, ERE B RN A\ b LA
BEKE—— R — A it h -5 48 Al [ B A SRR TR .
FEZHHIR? —HT0E 2 5 NAZRE BB RN 2 225 B 55 R

PLFSRSCERET] ? — MM ARG U FED: BT, i dEE N dd A, s BOEE R K.
EPFC R LRSS, XU Bk T BT AL 3 VER, EEMAMAER S RAOVEE. 2. RAIIEE R
e BRI AR LI {3

R EASH
Br 7R BORARVE LAR /7 (MAWP) R MLl R 8 — Bt &% 2408k, R A A\ e (4 -
WEBER— LR RINEE RGN AR R E ORISR EORMREER.

FRRE— T @RISR, DEIT PPl . BT  @0a, IR, s IRUEE IR, iR
BN, TERN N L

R B BB —— N T B B E G MR R AOG . mIH AL, XL, WS sl ke, R
EE o

TRRBEFE2—WERAMH “off, jog, auto” BUIHITR (ARELT T3 “on” A E), IFHIFRALE@BHS5HE
HOBEAR OGP B G R Rm X , IR [EE “Yes” C “27 ) o WEREANZ, WERIN “No” C“H/7 ) .

HEIWABHEH ? —— 0 AR 25 R i A i 2 1 ) i 5 vl e 5 BCHE O/ sl NABL B AR e AT, AT 3 i 2R A8
X, MM [EZ “Discharge Only” ( “ANHER” ) 8% “Both Suction and Discharge” ( “WRAFIHEH” ) .

BECRERESH

NPT R B ABEBCE BAE D . SN BB E 5 77387 IEAE PG (1350 & A A2 (BRAEAETHRD RO E .
BT FA R TS 2 O] T VRS R TG B K Bl OR3P A J= A R TG =



BREERR—RUSH R ERIR S

BRI —— R E 2SR, B AL, AR, e, LS EIER. ERV. PVRV. BUE L. d&
PSV FI4H & 4%

FEE —— AT R BT M M5 R . IETESE: =N =AM B EAKT. FAMT L, BRI
WA HFRERE RIS RE . Peikdsslig a5e.

B E (R — —RBCRE M BE L1 MRNTE A, WRE AR I RECR B X IEAE VA5 A 2t 17 8
JIRZS/AR

BRRST (FRER) —RZEENAEREGH M R EAR. © M T IR RBCE B S K bR &

BRI LR B —— RGBS TS P W SE R, A5 SN AR R R AR T o i SRS B
R TRBELTRE Y, A R GRS BGOSR, W AN 2, JFEHRTREE
TR E B 7T Bl THE

BRREER—REENHER, MTHERBARSRNL EE. 2R RHE WIS ERmBEHR
—AEESH WRMANT A, WEE N RE

B SRR AR, T M TR L 5 R ) B G, R A UABE BB Y “ b
17 AR

B B R 3R AR X Bl I BE B —— T 52 RIS B el 1) v 28 AR X A 1A G0 Ak A 75 5 5 R o I
FE, iR E

B B A ) 7 3R A (XS iz ) B B —— P T A e R A B A ) e S A DX B i 4 ORI AR) A
BRI S AR IR R e AR AR R TR

BRI TAE X IR B i/ —— 1 11 8 il AR XIS N A 35 50 5 AW o ROV 2
BRERERGANE—MCY SR EAFN AR, B

S 5 B B R 2 (R TR PR

BIE I 15 5 S E X IR

BRI 15 @5 RO

A 2 5 R SR R — ) R A i R



BIE I 2 5 R RS
FIE R 2 5 25 b RO

DURETECH: B K 1L DA ], 0 TR IR B KPR, k2L “ N1 BEFEouf. (iR, ) Ai)s TAER
PR N AR 2 S i HE TS K R T D

BB 1 BRI, AR V-101 SNIAT o £ — A ook . (EAnE ik dr 4. V=101 K15 B ILLE N 1%
ERAN TAER L2 “active” C “HIE” ) .

B2 HEANBRIN, BNFHCE BFR RN PVRV-101. 33 “PVRV” {EN “Relief Type” ( “BEMEKA” ).,
[ B i AN RE ORI ST 250 mm (10 Je~f) , BEAGR K 77 0. 07 barg (1 f5%/ P 9~) , BEACHEGRE 6 m (20
HR) , k¥ “Save Input to Equipment Table” ( “/RAEHIARIKEZER” ) .

930 PP, RJR TSR AL “Relief Outlines Screening Report”  ORFEJBUNS [ fifi i #i 75D
(E5.2) .

Criteria not meeting Effluent
Screening criteria is noted 1=
AT G5 7K AR A

Effluent Screen is
summarized for up to 14
standard scenarios plus 2
user defined scenarios 7K

PrEEEs T 2k 14 MritEd A LOPA Scenario Number may be entered to
SNk 2 AN E capture scenario where Effluent Screening fails
AT LA LOPA 3735 2 5 KA 3R H /K i e 2R I 9 37
oy
B 5. 2:HET0S K R 4R

HXF 14 ANFRUETT RA 2 AN P U7 ZRREE ST A . S\ LOPA 3 5t4% 5, {E MG S5 3k 4T 1
AR E B, PSSO E R . @i B s R G R .

FAW: IWATHPIZRPIERE” Overfill or Overflow” ( “HEGRKEEGEE” ) o — 3 H AR
jriik TH, Eon 7 Ang B EGrEgEE. S 0IE 5. 3.

=

>



RAST RELIEF EFFLUENT SCREENING

RAST Version 1.1
; ; Equipmert Item: [ Type of Refief Device: [ PRY
Select specific Scenario i peyin (dentication: FURV-101 Discharge Crientation” | Horzantsl Assamed |
to show details
ils for Relief Scenario: [ Excessive Heat Input - Poal Fire Exposurs |
Liguit W Vapar Wt ERPGZ ERPG3 LA (Val
Chemical Name Fratt Frac Mol Weight  jopm) (i} %
Acryloritrile 10000 | 10000 | sad 350 750 30
Unspecified Pad Gas 00
Equivalent Vaiues for the Vapor Mixture (ideal Gas) 521 350 | 7a0 £ Time Scake Factor | 1.000_
| Potential for Liquid or 2-Phasze Refease | No I Is liguid being vaparized during his scenario? | Yes I
| Guantty R eesed during iitisl Depressurization [Rupure Disk Only) | kg | Rekase Dwation [ 10000 | W ]
Estmated Acual or Rated Flowrate 404 | kgisec = F
API 521 Flammebility Hazard Analysis
Extmated Sizing Flovirale 404 | hgseo @ s be':’ abe{ e
Temperature at Inet of Fieief Devica 502 C bR iy entect below:
- = to jet mixing if the Reynolds number, Re, meets the
Density of Reiet Stream at Exit 1532 | kg’ e oy i Hant
Ceensity of Air at Ambert Temperaturs (25 C) 1.185 i’ S
of Exiting Relef Vagor 00134 o 104 £L | API 521 5th ed. Eq 22
i ; Bchual Flowrate [exit conditons) 548 misec e
Results of dispersion  hairoaseme=ove m) 1.9E+06
estimates Sizing Flowrate (et condtions) M8 mizec =)
Ting Flowrake [Resdv pim) 1.9E+06
e P G-2 Distance 027 m
Mz Time-Scsled ERPG-3 Cistancs 697.2 m i -
WMaximurn 0.5 LFL Distance 555 m Al .
Maximurn Cutdoor Ground Level Comcentration 13077.9 pom i l —
"
Wizimurn Duidoor Wark Area Blevation Cancentration 130779 | pem
Eximeted Cong s Oistance b Ferce Line and Grourd Slevafion 274 |tmesERPG2
Esiimaed Cencenirsion et Closest Disiance i Neare st Elevaied Work Asea 04 mes LFL
Exfimead Cong # Clozas: Disisnce b Elayaind Vor Ares 1744 [imes ERFGS |1P1 521 Reayeeids No Criwrin, e = 15400 n/p,) & detud | |
Esimeed Con o Distnoe end Eley of Occupied Buling 02 [fmeslFL | |22 521 Reymalds No Creis, Re » 15400 o/ps) o S2ing [ ves |
Esimated Conc ot Distance end Blev of Occupied Building 0.7 Emes ERPG-3

First Pass Screen
ion or Effluent

is Sugpeated - sea Effluent Screening Motes

| Additional Risk

Effluent Wotes:

Summary of specific
relief effluent criteria

Parsonnel Area below 0.25 fimes LFL.

Cautioml _Cancoehoticg gt distance and elevation of Occupied Bulding(s) may be greater than 1 fimes ERPG-3. Ensure tmic infiliration s addressed.

ncentration is beyond the property imit at an elevalion that could impact personnel.
o may not be sufficient to reduce concentration at Unrestricted Personnel Area below 2 fmes ERPG-3 concentration.

on miay not be sufficent to reduce concentration at |

K 5. 3: BRSBTS K HRBER &

CEFERER )

Select specific Scenario to show details

: R — v3 g
7o g s DU R RIS B

Results of dispersion estimate

e i P

=

Summary of specific relief effluent

criteria




R IS HR T BB AL SS 5 AL, IR AL S EL, e

B A S B, HAtie s S HOe O A . LS5 HR S

EN- D% INE R PSR R VN P

B 8 FRHLA R —— 2 TIRILAE, T IEAEPPAS A e A AR G 2 R R .

R R B 2 T E B A AL B R R O IR KR > 9.5 K/ .
FERREERRBATT-EE, MEZ -7 o g R MR KR ARNE G EUE N & & i MR 10 2% .

B -EIE, NEZ =7 o WREZON 27, MR TRE BB ERRRI T DL, IR R A KR
Kb BN R R

TERBMEX A

B RVPAL B Bk 1 7R B SO R B R AR S IR (AR IR ) S & B R BRI S B 46, ib R 2
HAEREAREEL . ZHE 5. 4.

<< Go To Main Menu | Process Conditions Input e T J
_ 4GoTo Chemical Deie_| Save Input to Equipment Table | Clear irput g o |
<50 To Eoupment Input Summary of chemical
Information en | Equipment Ientification: {Storsge Tank | Process Description__| specific ;fenfomahon, for
normal progess or Equi Type: |VeszelTank | reterence
conditions Location:{Outdoos | =
Process/Uperating Conditions Summary for Acrylonitrile
Ambient Tem perature = G Operating Temperature = 25 [ I
Inventory Limit {hiank is unlimited) = kg Operating Pressure (gauge) = 0.1 [ bar
Liguid Head within Equipmant, Ak = ] m Physical State = Liquid
Limiting Maximum Fill Fraction = Saturation Temperature = 80.2 [
Limiting Minimum Fill Fraction = Contained Mass = 63752 kg
Maamum Feed Press (gauge) = bar Madmum Contained Mass = 79650 ka
Maximum Feed or Flow Rate = 400 Kg/min Inventory for Reference = 103650 ka
Maximum Fesd Temperature = C
Type of Feed (Batch or Continuous)
MNon-lgnitable Atm osphere Maintained?
Potential for Asrosol or Mist? 9 Operating Procedures
Pad Gas Name = Pescent of Tme n Operation =
Max Pad Gas Pressure (gauge)= bar Frequent Tumaround or Cleanout?
Madmum Pad Gas Rate = kg/min Centralized Ventiation Shut-Off Bldg 17
Downatream Preszure (gauge) = bar Centralized \Ventlation Shut-Off Bidg 27
Maxamum Back Flow Rate = kg/min : i
Equipment Vents to .. = Review of Operating Procedures for Tlmiza:ee;gc‘ted fot_may
Selected Equipment ltem by: 1 equipment rupture if
| | appropriate

Use Time-based Refease for Equipment Ruptre? | | Ysec



<< Go To Main Menu | Process Conditions Input

Go To Flant Layout >

Il < Go To Chemical Dats Save Input to Equipment Table | Clear input GO T Fimm mbimm ek !
< Go To Eaujpment Input Summary of chemical
Information on ~  Equipment ldentification: | Storags Tank | Process Description specific information, for
normal process or Equij Type: |VesselTank | | R
conditions Location: |Outdoors -
Process/Uperating Conditions Summary for Acrylonitrile
Ambient Tem perature = G Operating Temperature = 25 [ I
Inventory Limit {hiank is unlimited) = kg Operating Pressure (gauge) = 0.1 [ bar
Liguid Head within Equipmant, Ak = ] m Physical State = Liquid
Limiting Maximum Fill Fraction = Saturation Temperature = 0.2 [
Limiting Minimum Fill Fraction = Contained Mass = 63752 kg
Maamum Feed Press (gauge) = bar Madmum Contained Mass = 79650 ka
Maximum Feed or Flow Rate = 400 Kg/min Inventory for Reference = 103650 ka
Maximum Fesd Temperature = C
Type of Feed (Batch or Continuous)
MNon-lgnitable Atm osphere Maintained?
Potential for Asrosol or Mist? 9 Operating Procedures
Pad Gas Name = Pescent of Tme n Operation =
Max Pad Gas Pressure (gauge)= bar Frequent Tumaround or Cleanout?
Madmum Pad Gas Rate = kg/min Centralized Ventiation Shut-Off Bldg 17
Downatream Preszure (gauge) = bar Centralized \Ventlation Shut-Off Bidg 27
Madmum Back Flow Rate = imin :
Equipment Vents to .. = - Review of Operating Procedures for Tlmﬁﬁmmw
Selected Equipment ltem by: 1 equipment rupture if
| | appropriate

Use Time-based Refease for Equipment Ruptre? | | Ysec
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Information on normal process or conditions

KT IEH T2 MARNER

Summary of chemical specific information, for reference

WAL HRREE, 5%

Time based model may be selected for equipment rupture if appropriate
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<= Go To Main Menu | Plant Layout input Go To Reaction Input >
1
_ ) .__| Save Input to Equipment Table Cless Input ailehy
Irlfor!nahon _for the ﬂ Nearest occupied
specific equipment Wenfification-TiA01 | Layout Descript building information
location Equiment Tvne-Vassel Tank | - 1
ype: | Vieszel Tan
Location: | Quidoors | (e
Location Information Occupied Building Data
Diistance to Property Limitor Fence Line = 180 m Occupied Buiking 1 Name =
Furthest Distance to Fence Line (= 180 m ) = m Diztance to Occupied Bldg 1 or Area = 0 | m
Max. Onsite Qutdoor Population Density peuplia.l'm2 Elevation of Oz BHg 1 Ventilation Inkst = 3 | )
Personnel Routnely in Immediate Area? Distance o Center of Occupied Bdg 1= informail_on [Or_a_sec’?nd
Distance to end of Offsite Zone 1 m Cecupied Bldg Type = b occupied bu_lldlng> i
Offcite Popalstion Dercity witkin Zore 1 peoplein’ Ocrupied Bg Verfaton Rk = _ IR
Offsite Population Dersity Beyond Zone 1 people/m’ Number of Buiding Occupante = | 3
Effective Egress from Work Area? (Oce Bldg 2 in Same Wind Direction? h |
Access for Emengency Senices? Cecupied Building 2 Name =
Degree of Equipment Congestion in Area? Distance to Cecupied Bldg Z | m
oo i == Ddn Gyrface Area = sqm Elevation of Cce Bldg 2 Ventilation Inlef = ‘
Information forthe [ e e Distance b Center of (o Dldg7 = :— Information regarding
enclosed process areaif [ I Do Occupied Bidg 2 Type = +——  environmental impacts
G Fired Equpment = Ocsupied Bldg 2 Ventilation Rate = .
1abies i Immediate Area kg Number of Cozupants Bldg 2= . y—
- CHEY ot FIammEDss in Adjacent Area kg
Aciacent Contginment or Like Surface Area = sqm
Automated EBVs to limit spill quantity? Environmental Inputs
Spills to Soil Require Remediation?
Enclosed Process Area Data Potential for Water Contammnation?
Enclosed Process Voime = cum High Population Downstream of Faclity?
Enclosed Process Ventilation = changeshr Mote that Envi i 5 ios are Excluded
Mo. Encloszd Area Personnel =

P 5. 5 N ) A Jm 2 4k
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Information for the specific equipment location

Information for the enclosed process area if indoors




Information for a second occupied building, if appropriate
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Information regarding environmental impacts
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Occupied Building 2

Wind >
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Release Paint

Occupied Building
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Location of Qutdoor Location of Equipment being
Outdoor Effect Zone  Elevated Work Area Analyzed (Leak Source)
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Location of Outdoor Elevated Work Area

Location of Occupied Buildings

Y
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Region represented by entered on—site outdoor population density (ground elevation)

Location of Personnel Routinely in the Immediate Area
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Distance to outdoor elevated work area
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FUANIA RSN A B KB A T

LI DA 1 L 5
+ I EAL TAER N 5
I X I, R THAR SR LR RN VR

TER, S2RmI XK IR Ty 0. 3 SRLAEES 2 10 “UBIR” BB, 20Tz F BRI EE AT AR (AR ) s A
ERPG-3 ¥k (F 7 =) FEH T 2R A6 52 IR, BRARIE N — NIk i 0 it B TR A AE DA N B2

FEA NI N SR NG Ty “ 3237 (B2 REmi (KA S0 A 3 ok EL) 3fe LUt g S 1) doe KA



PN GOI ST R =011 6 77h= S K4 A O EU) SR /DNAE 6wl EI ES NI (AR R /R 8- 2 NI AE 6
GRS ALY &

il : 25 1 — A Sy HRAVRET, A vh BRESALFL W 250 oK, S R N FVE RN 0. 0002 N/ ~F 5 RAE SR XA, A 5
FE R R ERRIXE, AR T i R AR X8R A7 BB LR L, R — M, £8 77 A 78 T AR R e ipd
A 10 N, X5 RZAG AL 50%. SZIETT M B S AN B TR

I NEEFIX IS

+ L AR XS A

+

0. 3(250 2K) 2 (0. 0002 N/ FJ5K)= 3.8 N{ESZ5M XA

—+

1000.5) =t NFIFISHYINEI 5 N

10. 8 N5Z 540

KFAh T @R FH 3 12 5 XS AN B BB TR 2 U A R 3T (M 5/ 3 TR RE I ZRA1 KD
(CHEF) »

oK RVPAE TAER

AR S T VAN R R B (8 A B0 o TR Al AR R AR AR e 4 300 H $2 A b K R A R 2L
S E RONCID D QL & ¥ M) QT & 5t el O e w1 o0 W o = ) S B ) | E X R A O T
TERB LB o ME IR T 7 W58 T 70 00 8 1 A R 2 PR BT I, 281 e 7 I B V3 3R [ P B TR 50T T Ao
Kl 5.8, 5.9 F1 5. 10 i Tt K 5 PEAl TAER



<< Go To Main Menu Save Input to Equipment Table Clear Input This Works

Reviewed by: |
Review Date: |

Equipment Item V101

Equipment Type VesselTank
ViessellTank Considered as "Storage™?
Location Qutdoors

Vessel or Equipment Volume 100.0 m’

iessel or Equipment Maximum Wetted Mass Kg
Maximum Allowable Working Pressure 0.20 bar(g)
Wessel or Equipment Crientation
Maximum Wetted Surface Area 100.64 m*
Equipment Elevation to Surface 12 m

Credit Fireproof Insultation?
Credit Drainage to Reduce Fire Heat rate?

Containment or Dike Surface Area m*
Adjacent Containment or Dike Surface Area m
Quantity of "Other” Flammables in Immediate Area kg
Quantity of Flammables in Adjacent Area kg

Operating Temperature 25.0 Cc

Reaction Temperature of No Retum (if applicable) 176.6 c
Temperature at Relief Set Pressure 80.2 c

Temperature at Failure or Burst Pressure 5.7 c

Based on Catastrophic Failure at 1. 5"MAWP
Potential for Two-Phase Refease. Chum-Turbufent Void Fraction of 0.21
Liquid Densiy of Cther Fammable Mateial [ | glocor Sp. Graviy

B 5. 8:ith JOR DAL TARRSS 1 &5



heet

. . Paol fire heat adsorption estimate
Pool Fire Evaluation Worksheet based on NFPA or API methods
’ which are based on Low Pressure,
Storage or Process \essels
Fire Heat Adsorption Summary for Storage or Low Pressure Tank
QFire= 053400 ( 1083 sq ft 40,338
= 1.02E407 BTU/r or 715.5 Kcal'sec ;
per APJ 2000 or NFPA 30 for Storage or Low Pressure Tank Pool fire duration based on:
* Self-leakage
Mavimum Fire Hest Adsorption without drainags) = 7155 Kealfsee » |eakage within a diked
area
Maximum Fire Duration based on Self Leak Rate and Pool Area = 2¥ol ™; » Containment surface area
Area of Buming Poal for Fully Enguifed = 4315 m’ » Adjacent containment
Leak Rate for Fully Engulfed = 207 Kglsec surface area
Maximum Contained Mass = 63752 Kg
Maximum Fire Duration = 51323  min

Maximum Fire Duration based on Leak of Other Flammables in Immediate Area and Pool Area = 2*Vol *°

Immediate Area Flammable Mass = Kg
Leak Rate for Fully Enguifed = 208 Kyglsec
Maximum Fire Duration = miin

Maximum Fire Duration based on Containment Surface Area:

Maximum Flammable [nventory = 63752 Kg
IMaximum Depth within Confined Area = m
Fire Duration = min

Maximum Indirect Fire Duration based on Adjacent Confainment Surface Area:
Maximum Depth within Confined Area = | m
Fire Duration = min

B 5. 9: it JOR DAL TARRSS 2 &0

A A E R A 0D

Pool fire heat adsorption estimate based on NFPA or API methods which are based on Low Pressure, Storage

or Process Vessels

7

FE T NFPA mlEE T . il ol T 2025 25 1) APT J7 92 )i K 5 AT

Pool fire duration based on:

* Self-leakage

* Leakage within a diked area

* Containment surface area

* Adjacent containment surface area

Ut K RS (] T -
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o X DA r1
o FHAN 723 BR 1
Pool Fire Evaluation Worksheet
Fire Sizing Vent Rate = Q 5, /Heat of Vaporization:
O [ AHy = 513 Kglsze
Heat-up Times for 10 % Full Vesse| or Equipment =
(with Heaf Transfer Area = 0.21 fimes Maximum Wetted Arez)
Mass of Conents &t 10% Full= THE9.0 Kg
AvErage Mass fr Sef Leawage = 308450 Kg
st 05100 KealKgC Vessel or equipment heat up
Wetid Mass of Equipmentat 10 % Full = ¥a time based on:
AvErEge Wete Equl Mass fbr Saf Lasvage = Kg * Self-leakage
at 04000 KealgC & | eakage within a diked
HeatAd=orpion 8210 % Full = 150.3 ¥oalisen area
Average iR AT I S Leavage = 4721 Heallsas » Containment surface area
Indurect Heat Adsarpion at10: % Ful = Kiealiser » Adiacent containment
Heat-up Times Basiz
Time to Temperature of Mo Return = min Direct
Tims to Temperature at Relief | non-raactive ) = B min SaifLeskage
Tima to Temperaturs at Failurs | non-reactive | = 4270 min SaifLeskage
Contents Reach Refiel Conditions &t Pool Fire Durafion
Contents Reach Failure or Rupfure Condifions af Pool Fire Duration
) 4 -
Zsimated Poct Fire Thermal Radisfon Disnces based on dite surfaos area of 0 iz, Thermal Radizion Level, 5 Dissnce fom
ypicad buning rate of0.03 kgim? 5, 42000 klikg heataf combusion and 0033 fracion of owin Gk wal, m
:ambusion energy radised. 3

5. 103K R Al TARRES 3 #)
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Vessel or equipment heat up time based on:

* Self-leakage

* Leakage within a diked area

* Containment surface area

* Adjacent containment

7% e AL 6 IR A AR B
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Contents Reach Relief Conditions at Pool Fire Duration

Contents Reach Failure or Rupture Conditions at Pool Fire Duration
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RAST

- . . MNotes for the entire workbook
Rk Smaisitiorenmalionk (62 (versus notes for a specific piece of
R S| | equipment) may be entered
Reviaw Date:| | -
Notes or Comments:
Basis for Analysis
Dipersion Parameters: Explosion/Fire Parsmeters:
Ambient Temnperature Defaul 23 c Fraction LFL for Flazh Fire Severe Impact 0.5
Mazimum Release Duration Limi 3600 =80 Wapor Clowd Explosion Limiting Rate 4 Hgisec
Day Wind Spead 3 misec Wapor Clowd Explosion Limiting Quantty 1000 K3
Night Wind 5pead 15 Flash/Jet Fire Limiting Flate 0.2 Kglsec
Day Atmospherc Stabiity Class Class D Fool Fire Limiting Quantty 100 Ka
Migkt Atmosphene Stabilty Class Class F Fraction of LFL Limit for Building Explosion 1
Surface Foughness Industdsl Fraction Combustible Corswmed in Pool Fre [15:)
Fraction Night Weathar for Offsite 0.2 Direct Blast Im pact Overpressure Screening 10 psi
Indioor Wind Speed Eguivalent 0.4 mises
Daytime Solar Radiation to Outdoor Liguid Foal 0.5 Kunlm® Dther Parameters:
Occupied Buiding Ventiztion Defaul 3 Maximum Operating Fil Fracton 0.8
Enclsed Process Ventiation Defaul 0.3 Mmimum Operating Fil Fraction 0.2
Fraction IndoorOutdoor C. ion Limit 0.3 Comvective Heat Losz Coefinsulsted 0.0005 Kwlsgm C
Averaging Time Comection for F 2 Cow ive Heat Loss Coaf-Uni 0.04 Kwisgm C
Note: 10 Minutes Averaging Time for Toxics Hazard Distance Limit for Severe Impact 3 m
Tosiity 2 Equinment Failure Limits:
Inaiton Toxiz Screening Limit | 1000 ppm Wuliple: of MAWP Not-Anchored AP 1.1 Standard units for display of
Defau Toxi: Time-Scale Expanent {1/n) 05 Muttiple of MAYYP Anchored AP1 Tank 15 results on the Scenario Results
Defauk LC/ERPG-3 2 Multple of MAWP Pressure for ASME Vessel 2 workshest may be entered
Defaukt LC/ERPG-3 5 Default Faiure Temperature 600
Thernal Pammeiers Population Parameters:
High Temp Themmial Bums Screening - Liguid 55 [ Diefault Offsite Population Densty 1300 peupleltm’
Low Temp Themnal Bums Screening - Liguid 23 [ Default Onsite Outdoos Population Densty 00 peap 2
High Temp Thesmal Bums Scresning - Wapar &0 [ Day Fraction Population Outdoors 01
Thesmal Radistion iing Limit 4 Kwi=qm Might Fraction Population Outdoors 0.1
Indcor Population Limit 2 peopke
Estimated Number of People Impacted l Distance
Hole Diameter
Mess 1 | Method selected for human harm
Flawe 2 B
aes | Consequence severity. Options
e s Eshrn’ated Number of F'eople
Ehow Pocsibie|PLe Hide Passible IPLs ; SORET — Impacted” or "Hazard Distance

K 5. 11 TARGE R AR
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Notes for the entire workbook (versus notes for a specific piece of equipment) may be entered
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Standard units for display of results on the Scenario Results worksheet may be entered
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Method selected for human harm consequence severity. Options are: “Estimated Number of People




Impacted” or “Hazard Distance”
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| Select Fiter Criteria for scenario
resulis

LOPA Menu
Select criteria for automaticasy |1 Menu Clear input |
delefing Eliminated’ scenarios

Sudy Fie: [Risk Analysis Scresning Tool - Version 1.0 xlsm |

Prol Fire Evaluation opens up a

. Equipmeni ldentification = [V-101 simpified Fault Tree workshest to
Equipment Type = | VesselTank which zcenarios confributing to
o Seenein Heculis & -Equipment Location = | Oudoors p-:lolﬁremazbeememd
select LOPA scenarios
Exclude Mech Integrity Scenarios? Report Cases with NO IPUs Required? |_No | /| o —Jiae
- MALR opens
_ Aubmatcally Delete Eliminated Scenarios on Update? | Only if No IPL's Entered | _ e
Update Scenarios for . 5 - estimation of
Equipment Loaded enters SAuto Filter Scenario Results Setlings J.lAML‘AIRT“m
Pt o ] Vo ] 18R] o] Worst S| ] st

Table LR
! Go To Scenario Results > iﬂcﬂ‘m LOPA Workbook from Scenario Results

Go to Equipment Table > iLoad Equipment from Equipment Table

Create IPL Lest

_Guidance for Selection of I1PLs | | Fire Evhuition opens a
worksheet that
I summarizes all

Update Scenarios Update Scenarios f[,,—] MART-MA L H Estimation ] 5
f ALL Equipment | - - || protective layers
= m ] i Rick Summary openg 3 smple Create F1Li RASte I

Update Scenarios for All Equipment enters | tabis iat SUMMmEnzZes e number Create FL List ! _speuﬁc

_wrrerrtcdmlatim resuls for ALL equipment o il sk T ble equipment tem
items in fhe Equipment Table into the Results Fregquency and Estimated Risk Surmmmary .
Tﬂ:leﬁak:esaLOTnlnm] Scenario Frequency

B 7.1: LOPA g

G5 | BH
1| AR W e st
PRRIVSEBoe P Sk i ipri: U
3 “Go to Scenario Results” #%4H LGS LOPA 3 5%
“Pool Fire Evaluation” ##HH LATIT —AMAL BB TAEZR, AT LM S UL
4 | K
5 “Update Scenarios for Equipment Loaded” $ZHI¥s 4 iH5 45 MmN 4h ik
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“Update Scenarios for All Equipment ” %4144 42t i B & T H 124 it
T | BERMAGRE (FERKEED
“Risk Summary” HZHLoxFTHF—/MRSRENMS, RS QIR T35 3%
8 | MU
“Create IPL List” ZHHKHTIF—ADLAER, HAILE 7R e & R BT a ff
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From the Scenario Results Worksheet one may access the LOPA Worksheet.

MR RTAER S, FLAVIE LOPA TAER.

Each Scenario contains an Eguipment Type, Scenario

- Type, Initiating Event, Loze Event, Incident Outcome, Gnrrpanummm
Conseguence (LOPA Tolerable Frequency) and Key analysic results

x Chemical Involved. iw

2 RATIRE T Ay . |

an e2s 5] 3 i H e

: RHHRI L RL L | i

;-g:- z'b'nl (.

=k
=l

Emam

E[E|E R EEE,

ANHESE S HE RS By aE R

-] Input Guidance

Create, Modify or

F7.2: BRERTHER

Wi H

fERITIE 1A H SR BA R R AN SR 2 R

B AP E R M — 3 5 5 U R S A 47

AR ERERY, FERMY, WnErE, SURSME, FHER, J5R (LOPA
B W LR 2 o

55 LA A 73 # 46 2R L

A, BHEE R

LOPA Worksheet #4430 LOPA TAEZR, HH TFE#Hr-{EH LOPA 1| CS 1&#: M4 YES
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[FLE R KA oty IXEEFIR] “3R 0 ARl .

AR A S NS IR CEARLOARER K 5D o WREEERSIPRIRAH, 1§30 LT IE:

A RS SR AT — 8o G S - R2IE.

B. WIRRBORABGIRE, LSRG R B, XIRTTRE, PRUONIRD G LAY 8RR R TR v it -
QER, RAREUEWRHEAR R S IR TR, B> 200°C, A A2 T A% dt. D

C. GRA BEESSAAAE HBA N EN, M RESA B . CHER RO X g DL SR R 4FIY
PRI . )

D. FHAEEAL o HOR I R LT 2 AR P (D B il AR AR OL N, — /N RN ZE R 51
HEPZ WA TS Sl A

E. NREIER “B7 H—Aiahh, Xl H R I aE RE AT RS, PR AR Z v 5 iy
R RN ZR BT B ) .

PAUN R EEHZR TPl 45 R . XA “B e IR, A

R
BRRHIUH
AR
B U

Y5 ERPG-2 ¥ B 1) e KB B9

Y5 ERPG-3 ¥4 B 1) B KB B9

B E BRI B (LC-50 WK

FEA N A IR EE

5 P AR T 25 IX S S5

B 7™ 5 5 BRIR2 I XIS EE B (£ LFL, BLEVE 5 Dust Fireball)
W 7= A B R e P PR S Gl R sRE )
WG 1 psi W RIS



WA R A NS AL L K
RN (A R AR B LFL B )
BEIEJE 5 1 psi B (B

RN SR A N S 7 AR N

TR 5 15 7 7 BRI 77 (1 e 1]

PLUF X H RN BRI RS OB EE . BRIERH P IEESH 77k, S IBEEE T RAST TIEH
BT A

gE B A

JaRfd - BT SR RAST 4047

LOPA A B4 A 1

A AEVEIRE T - WRAEH RAST 204, WU

G FAF AT

R

#MHPOL - GiRAEH RAST 4047, W RASIN
T AT e

#F POE  ~WnSRAE I RAST 434, T LA\ 4 F POE
I TR Ry A 175 T

i R R

BB R

USSR R T LOPA S St MR M EZER . B

BRI B E RULE— 00T - N “imE” REREREES. S TEMRA, XA ER
AR VERR R T (R A High TF) , P R Z i RBUE: (79 High IPL) BRI R (R
N High TF & High IPL) [l stiim (Eiism) o sdle BAMERETIH, LR, Bk
FAR I F A G A F UG S s F R R 5.

Xt CRIRNEDL” K MAE TR A

o WIRLUEH] “TBIIE” TRy 2 (kSR IRE 5 B 7 g VL PR 45 10 e SR sl A v TLS SR PADIN #4 o f3
B, ) pT A A SRR B TR R (R AR R TR D .



o MR ZA “G2ff” RIVZE QRS RETERLE, W T KIS RIBCK KRS, MERRE
CHRINEDL” LA At SRR LT REAN TR AT AR

o WIRMHZA “TRIaE” R Z (FRIRPIAGEAFI T RETE, Bt &35 5 LB IEHEK T IR, R
ARER CRIAEIL” DL AR S OUTT RE R E o UG FE A

HEAT LOPA 4372 — SN “&” BAIEFE LOPA DHTOSZRIEIE. RARR 17 WA S5
F LOPA AR HEATHE— 220 .

T EUGHE IR T EMA - U RAST A5, HI T HRT7Ey 545 R AR 3R 45

BRI - BoRBA N RER R WA RAST Bl  “ TR s “H/M” A .

5 EsHEILE - KBRS REEARRN:

o MR — (EMTERE BABOE 257

o BT - £ MEEE TR B E S

o BTG — AN T LARTAFELERIHTG

o W - RUAHMEMmIERAE.  GEER, W LOPA HIBEZ LR B H BRI 5%, WImT LG«
I TER” By “H7, FAEH “BSUgi Past” L En s 2. ATE#I R ar L«
7 M RAZER. )

o POL — WARRTAHAAECIET RIVIAI

R - WA TS RRE LOPA (RF 0k 13 S 4ifs 2.

RN/ RO - A R T B

HlE A4 AR, fliE H ) - T INE LOPA 3 55 T8 70 B B il 1 A IE S 8.
TE@AARR, LTZ%4aRW - AT LOPA 3 55T /0 i) T E 2 4 AEE & .
TZEharR, LZEM M - FHTHE LOPA By st K /A i) L Z 4 il k(= B .

Wy R TARRME AR I A4 LOPA 70 M o (T AT (7705 2, S5 R, 87, AAPRIRS 55, W RAST -
Getting Stated &, MULRTORAEAISE RIEERALAL, (EFEE CESER BTk “&e” , JFH %k
{ERE A7 AR FCRTERE . o

YRt e R TAR R B S 5 R T BUE R LT 7 B



RN SO R AT PR RICAR IR “BRITR” 4, WURRSREY. %1
FAg o e — e — 13757 90 5
W] LB R P I ST T TR TR R BRI PR dr o RIBH T, % S RT T
“HIP s TARRAT R

LOPA T{E&

M35 R AR RBGE LOPA TARRN, WA FERTIERE “dig” 1WA &/E LoPA TR &
Ao B, WREERRE (BB RRD SOLIER— D& H , AR R E B T H ST, Pt
“FZ LOPA 73#T? 7 RN “027 o X FUVF LOPA TLAERMIRS & H4r Ab TR SPIRAS A R B TIEL.



Equipment Loaded

<<GoTolOPA

Export o Dnu\'ai:._ ] LOPA Worksheet '>-:
Create User Medify User oo vr:
= et
Transfer Scenario Informationa ... i ; .
separate LOPA worksheet by using i3SEmas| T8 | aomeen
the LOPA Worksheet command |~ AR
on the Scenario Results worksheet —— | —
B 7.3: 3N LOPA T

TiH

N

AR s A R T AR R A LOPA TAER @4, 1% 7 &1
LOPA THE%.
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Description of Undesired Consequence
> Possible IPLs

|  Scenario Type and

Loss Event

Chemical Involved

Airborne Rate

Equipment type and
Identification
Vessel/Tank, V-101, is involved in an Overfill or
Overflow event resulting in an Overfill Release with
subsequent 1550 kg airbome release of Acrylonifnle at
an airbome release rate of 25.9 kg/min.._Estimated
time to relief set pressure is 8 min:
Release Quantity
IPL Status? —>
B 7.4 JFRHER
s | BH

B R AIHRR

Y R R A

it &

W RIS b

Hlut/ SPEEES




RV A TR

AT EVFIAR PR - Ul WA R T AnqniE s RAST TR € AV . iR h BRI 52 0 S ik 4i 2R
SR (1N BRPG-2 IRIEMIEE) , N ESH (IS B miEE) BJER
TIMTIRERIANTT . AT DUE VB VIR R - Rl vh ) “+7 R AR A5 25 A R T
Jiiks JFHAT DA A S AR PRI C TR SR IR R VPIER D T . 2 AL

7.5

Incident Outcome

Hazard Distance

Tolerable Frequency
Factor will be red color if
a revised TFF is used

LOPA Tolerable Frequency Factor R _—
{chemicals, quanity involved, S
and basis for calculagions) A*N zatdeflan: i
PHAST modeling at 3
misec Class D
This incident could resultin an 07510 atmaspheric stability
¢ ata Distance b ERPG-2 confims that the ERPG-3
Conceniration {HD2) of 304 m which concentration dogs not
exceeds Distance to he Fenoe Line of 180 exceed the distance i the
m with the potential for Severity Levels property limit although
ERPG-2 concentratin may
reach the public
Severity Level 4
5 5

Figure 7.5: Tolerable Frequency Factor Description

B 7.5 AIAVPRERETHIR

Macro button to open
Alternate TFF

User entered description
of Alternate TFF

Pull-down list for selection
of appropriate Tolerable

Frequency Factor (TFF)

s | WH

R = N EP S

2 | fakaEE e

3| SR RABITI TRF, M VEAR N A4

4 | TR TRF 122 5

5 | A EN T & TEF (35 B

6 | T ERFEEER AT EVFIRRE T (TFF) KT

e EHER



RAST —JF 4 5 T 55 47 3l (W W) 4 FAR i 8 TEF, (H2 F P AT LRI I “ Fhi” SEEext TEF
BEATECE . F P B ROZ SRR GREESCAR) , DU G s “ I fml AR BRI )
A" WIfEOL. WD R R S AE TR AT BoR, —BESEH, RAST A2 il [m] 21 5B i i 4] 20
ik

WERPIIRFEAF RN KRR, W R NIRRT WZEAZHL, T DU AR 18 7T 52 AT
AT, XA FAE R 7 BEAT S A B I RIS A S A R ) RS RL, kil
“+7 FAEAL TR AR A TTHER . ZHE 7.6,

[1]Initial Initiating Event description. LOPA team to update ZRINWIUEHALHIA .
LOPA [] B\ AT 58 387 o

[2]Macro button to open Procedure Information #JTFEFE 5 M ZE 40

[3]Macro button to open BPCS Information #JJFIEALFEIEH|ZRSG (BPCS) 1281
FAEE

BPCS loop Information may be captured to check for sharing of instruments or
final elements with scenario protection layers 3kHY BPCS [l 5 5, &R
P72 BAXER Bl T 1)L i

=S

Procedure reliability information may be captured for reference. 3RHUFEF A] 5E

[E1E BAE NS %
[2]Initiating Event pull-down list #FJ4GF/H N Hid)E
[3]Initiating Event Frequency Factor #J4GZf4HiZ K1
[4]Probability of Ignition (POI) s #ANE 3

Kl 7.6

The POI for an outdoor release is determined in RAST using results of simple

dispersion modeling. If needed, an Alternate Probability of Ignition method may

RAST 8 i fiy B3 OB AL A i /7 AMRE TN ORISR 28, el “+7 4%, T



PN FAh ) SR T 5505 A — BRI A SRR IR, T hisg g
AL AR . SHBE 7T

[1]Macro button to open Alternate POI information 4] JFHAth POI 15 B %%

il
[2]User entered description of Alternate POI FH /& A\ BIH AL POT #iiA

[3]Description and value for Probability of Ignition is pre—populated based on

RAST evaluation. s JRMEZR ) FTEUE AR 4 RAST FPRAS FSEIE N .
[4]Pull-down list for selection of appropriate PO F T i&£i&E &/ POT I K ik
H

Probability of Exposure(Presence Factor) BEZEMiZR (AN REHET)

K 7.7

RAST T H M .47 U AE AR (55 PHAST MY FRORE I “ 2328 AHABLD S X I AN EL 7
NAMNELE, itk NRESR 7. miiy “+7 R, w7 DU LAt 1 2 B 0t
B3 ZHIRIRE A B MR IR, TR rpa DUEFREMR. 25K 7.8

[1]Description and value for Probability of Exposure is pre—populated based on

RAST evaluation
T FE ML R FNEUE AR RAST A5 THTRZEIHA

[2]User entered description of Alternate POE if appropriate {15¥:& A%, H

FH SRR POE IR .
[3]Pull-down list for selection of appropriate POE | #%l|5&i%$Ei&E A1) POE

[4]POE Probability Factor per the Pull-down list F$i%3Hf{] POE HEZR KT



K 7.8

£ RAST Wit AR 1) LOPA. AR @A — AN BN 31 SRAC % /6 5 2 e I [R) sl H A RE B IR 70 £E
RAST FR AT X J6 35 2% R I TB) (K000, BRUELA AN MR8 R ik #%

R B2-—LOPA TYEEER “A” T

LOPA TAEZRH) “ 7 WONORYZ 70, EAEN A AR b S0, R4 RO B AR A ma
ZEMRRGIIRE, MR EMZ SRR RGN 5 AT “ R i,
Rft T — I RERIEWRSZ o 287 B AT X S BB T B (R
TRAP R N RIFIE, B G IE R LOPA . AT DU SRR J= IRPIRES LS B L
PR, WHESE: 700 BT &L

(SIS

BT R R WARS Z PR .t LOPA [\ BT
R ESRA

f LOPA HIBNIEFE IR Z T iR

150 BUESR R BER 1

i “PIRER) IPLs” ZE3%4H R /R AT REM IPLs, %R N— Nl LLel 1) Bl Hr A 5E
By . 25K 7.10

[1]Possible IPLs AJ ARSI AR 2

[2]Displays a listing of possible IPLs based on type of scenario HRJEIZ s R

JEIR— AN AT RERIML R 2 51 3R
K 7.10

W 7 R T A BRI R IINE S . HBUE S A I, fA
FRERMGEEER. ZHE 711



[1]Detailed description of the IPL by the LOPA team—instrument identification

in this field or within Detailed Instrumentation fields

LOPA B A XS OR3P 2 I VEAR IR , DX NGR I, B I FEAGRE BIX
15,

[2]Status may be: Proposed, In-progress, or Fully implemented JIRZ: S,
AT, B4 St .
[3]Pull-down list for selection of appropriate IPL factor i&F&i&E KR I =K

ERIVIES3

[4]Macro button to open Detailed Instrumentation Fields T VEAHINFRAE Efm A

X 3 7 424
[5]Detailed Instrumentation Fields JEAHIXFR/E B X 15
K711

LA R RGN RAT 7 I F R AR TAT e Bl Ao thel L “F 17 fA, B
HERFEEZELTZINNFEE.

s “REFEIRT KR (R 7.12) , fRFCAE LOPA TAERPWMARGERE. 5
NS T, LOPAFE5REE &, REEAME R SR AT . f£1E
i B P R A TAR G

“GRIEIAFEER” BAERIEAEATRN M RYZ 50T TAER P RERIY) 54 R TMER.
RAST fE RAST w751l 4% 538 A1 LOPA 73 #r
TERBIF, AT 5T FUAEEE V-101 AHCIIA 5.
BB 1 HIRAE RAST N V-101 {5 B8 “IEER” IRES
MFFEHEL LOPA S8, BEE WA, 3HKT. 13

[1]1f the Equipment Identification is not is not V-101, use Load Selected from

the Equipment Table.



R GIRAAE V-101, A “WE R EEREE” .
K 7.13

BB 2: WRER . WEORBE I HIE R MTIE BN kTS, MARIE R E R4
AL, R CHERCNER SNSRI 2B R A R I TR

BB, 3: YRR TAER GRT.14) ik LOPA MR H It AT 512854,
BET RN “BIMELFI” . PONIZFIHE RS 5h G B m ] 3 DR
T, WEEZ RS EE, B E A

T AR BHERE T, WG A E A RE A TR TSR .
AR R T, R

RS T RZ AT A RN T2 kR -FEE (fdEsgp) , iR
7 X FA 200 P75 K. P “CORAFIMA BB , DRAFEHEE L. IR [A] 3] LOPA Si AN
FOECNER A N as, RN 2 HGEA RS R TAER . BRI s s O i
CUgtn” £AE o FN—/NERPT X B S X AR Kb b e 2R LS A s, B
IEPRAR R L by S A AT S A AR 1. %K 7. 16.

[1]Several RAST Estimated Initiating Even Factors have been updated. (Green

Highlight)

JUA RAST TG FOWIAGSFAF IR 7 8T (Stunsif)

XKT.16

PB4 L LOPA TAER. RAST Fifhif{E B &7 LOPA TAER i3k, it LOPA HIRAE
— BRI . %K 7. 16.

[1]Ensure LOPA team understands each scenario and its consequence. Use Notes

Column for clarity as appropriate.

TR LOPA HHBAFRIE BRI S Ja R e (T REAS, BRI -

[2]LOPA Team should update the initiating event description and ensure the

appropriate factor is used



LOPA [ BNEE T4 aa Ak, #f DR T IERA R AT 7

[3]LOPA Team should complete the detailed protective layer description and

select IPL from the pull-down list.

LOPA BN SE LN ARIP E IR, 75 FHupIR ik $8 1PL

*£7.16

SBBR 5 VPl B RAST $R AL A B 5 SRR R LOPA W] 28 ZUARR H o 1ML ] 25 2
SRR T S B —ANREE 1 RAST 20T, VPRI . Ml A P i s diph, X
U A R AL FE ST 15 4 AR SR R U o 0 A SR VPRI 5 SR 00T, N[ LOPA
AR BBRR T, AT AFER, AR A RAST 73 #r .

BB, 6: HAVIAEHR, RS LOPA B\ 1 #R N %5 255 SR . Y
RN QMR EVIL R S LRI AR ik

NOTIBHE G WG, SR aa e, SR ARBLZ AT A . 5 KRR IR L
Bl 25 BUE B e A REE AT IT DT — K, BB AR R IE W) HR A B
ATV WAGEE, AW MRS PSR F N T2 “RERRRGEEL T

—‘YJ/K”

BB, H ARSI T I B R

BB 8: Y BRI A RS

LOPA TAESEM) “457 L NEY E(E B, RAST FI| H — e WL R4 2, LOPA [ BAEL 2=
TR I B — AN N R se rp s N &8 “1597

XA FFE, W FRERAE A S i ) BRI I B 5 3R, 76 “HAE
AR RO AT RYDR MR ARG I S R, XK A CER RPE, FEARERRL LR
REFM E—ANTFBEHEK R ER D) k4.

BB’ BN BT iR S ST, 58 LOPA 20 #T . RAST RRAS ) LOPA T4F

HEHROE S — 51, R AEAMATEII. Ji4h, MARKRIIH Fidsad i 24, g
FE4% ] A A & H



S| 10: s R TAERPLAE LOPA N . At RN SR %4, RAEmA
LOPA TAEZR. —H LOPA TAERCZ “KMH” , N YLFHHEA RAST Rh% .

RAST HLiRSE R 57

PUZE M (MDD 238k o i FE 22 A SR 1Y 50% . T SRAS A& JE ik i 55 (14 S IR, ARMEZE LOPA
FINA T o ARBAT R B A <7, ARgaw i ENRE RS = i,
EIEM BRI E MR RO DUF A, fEFZHT, ASXHRIEHA R,

WA “ B BATWARZEE, RAST XU 8 B (1 R Bk AT TRk . IX N DhfE T AAE
LOPA 3¢ it “HEBRMUM e B RN o7 SREEA . ML B St =t
R TR E SR B R M B R o7, XXX LR . ik
SR 4 ANFLR S 5mm, 25mm, 100mm A1 250mm (B AL FESH R M N e LR .

Ao A

X F KA, RAST Al PR AR R LA B B8 (1038 5 AT 4R SRR BEAT T 0k - ANEERE
MK IRAG S R IR, IF G ZEA A VAR R . T ARR Mt IR ER 20 W]
PAKE T LOPA 3 545 JE R IT Ji& — AR 7 B 1) OBt oA, R4S — X dlda F A R 1
s EAibE g

BB 1 S B LOPA S8 b 5t K AT, DR Dgitts oK DAt AR 3R 38 5 P ok ke s WA
B T BT R EINVEAR IR R AT T, 38 5 FURT LOPA S S ml ARE
BIR 2: RS S5 R TARR N, WRIE P A s a6 DX T 5 S0 0 i 32 57 A (ol

PRI Sk TE6? 2 2 2 ) o BEE 7,17, 40 V-101 itk AT L V-101.
I P-101 B3 HALE [F]— B K 32 ol Bl HE Y [ PN A e 51 /S .

Dl E AR KA SAFAERR B JR SR A, ATUAAELRO “ K WK Bt K B “ 7%
RN B SRR rhRHT IR 5, iR “ I A ——k”

N T RS ECE (DT 100, BAZIEFER A e m AR 1 R AR (SRSt
nb3E KRN EARG ORI Z I T B AR N 7 7 AR o (e ds SR B A



o 2 B HEBR AR ARSI 1
TR SRR S
BB 3: R G IXEE R KA RRES R SRR S

FEMK TARRM /2 — 5, AP iR T o RAST 4R R NfE
AR EE R, TEF—A7RMnsin bALESS . SRS R R 178 TAER MR 4
7R . £ LOPA AR T Rizg 8y, SRR X AR DR w] DARR BT V-101 375
itk SRS A BRI SRR 1. 2HEE 718,

[1]Enter Scenario Identification Number for contributing scenario

i NFEME R S SR RS

[2]Contributing Scenario Identification may be saved to the equipment file
1 B SR A AT EAORAFAE B S

[3]0verall Pool Fire Frequency is estimated from the sum of frequencies for each

scenario

AN ph A3 SRR AR T 45 21 AR Al KB R

*£7.18

BB 4: A RN ZBERR” e, RERRIRIIE,

B K SU VI LR (8]
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