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Process Safety Technology Leader EBSM: Jeroen de Maat

E Trademark of Trinseo S. A. or its affiliates




TRINSEO.

First version of RAST launched by The Dow Chemical Company in 2006
The tool is made in MS Excel.

Since 2018 it is a public tool can become for free via EPSC and CCPS.
In the years it became a reliable scenario identification and risk evaluation tool

Together with RAST the CHEF tool was issued for public
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CHEF calculation for a single User selected scenario
Used for one LOPA scenario

—_

I What are the Hazards? Hazard

i What can go wrong? jj Evaluation
i What are the potential consequences? |

i How likely is it to happen? | Risk

g : Analysis

I Is the Risk Tolerable?

|

RAST creates multiple scenario overview for process plant
Used for unit LOPA overview (and other PS reports)

Hazard identification, scenario development, consequence evaluation, and
risk analysis. As a part of this screening, RAST can assists users by
providing a comprehensive Layer of Protection Analysis (LOPA), as well.
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< - — Hazard Evaluation - - -

What are the . o .
What are the What can go potential How likely is it Is the Risk
Hazards? wrong? : ®  to happen? ?
g CGHEEQUEHCES? PP Tolerable?
Chemicals Plant Equipment PHA, ) Ignition  Protective
Handled Layout  Specifications HAZOP Weather Population Sources  Layers LOPA
HAZARD PROCESS HAZARD SOURCE IMPACT LIKELIHOOD RISK
SCREENING DESCRIPTION IDENTIFICATION MODELING ASSESSMENT EVALUATION ESTIMATE
—— =] o _—
POTENTIAL N & {:} . m B{I_}] - -
INCIDENTS I. ™ — _|: -
Operating Hazardous ::;7:3 cals’  istorical Mechanical Congestion & » Human  Equipment Maintenance of
Conditions MAZArdous SEVIce  ncidents Integrity Failures  Confinement Vulnerability Reliability Failure Rate  Profective Layer:

«=====--- Risk Analysis ===--—»
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1. Chemical Data 3. Process Conditions

I Input sheet data
I Standard list of 366 Chemicals
I Can create a chemical mixture

4. Plant Layout Info
I Local information
I Enclosed process area data

I Adding a new chemical possible o
I Building data

2. Equipment Data I Environmental inputs

Parameter input sheet

I Selection possible for 30 different
types of equipment

5. Reactivity Input and Evaluation
I Input sheet data

I Reactivity screening

I Reactivity evaluation

Input failure in Input Error Check sheet
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<< Go To Main Menu Chemical Data Input P << Go To Main Menu | Plant Layout Input Go To Reaciion Input >
CLEAR EVERYTH| Clear Input
IN WORKBOOK| . . X Enter New Chemical | Save All Input to Equipment Table | Clear Input emical Dala " | Clear Input < Go To Process Conditions
Risk Analysis Screening Tools (v.5.0.0) LIAIE ] ST S iy EYTEEE s
o Plant Layout > - o
Check Current Version Available < Go To Equipment Input
E R0 Operating Temperzure = C quipment Identification: |R201 | Layout Description
Import from Previous St import from File| Equipment Type: | Sted Reactor/Cryslizer (Operating Pressire fascgns? = 4 bar Equipment Type: |Stired Reaclor/Crystallizer
Location: | Indoors Saturation Temperature = 169.0 C Location: |indoors
Import from Standard LOPA Work import from LOPA Worksheet Physical State = Liquid )
Update Previously Saved Inform Go to Equipment Table > Chemh’:ﬁ::::::: Tetrachlorapyridine e | Location Information Occupied Building Data
. . Distance to Property Limit or Fence Line = m Occupied Building 1 Name = Control room
Select Default UHM M Study F'IdRAST'V 5.0 for Manual DEVEIOHWHLXM Reg. Agency Considers Toxic? Yes ERPG-3 Vialues, LC1. LC50, andfor Categonies for Aquatic Toxicity o Dermal Toxicity must be entered Furthest Distance to Fence Line (>40m )= m Distance to Occupied Bldg 1 or Area= 5 m
. - Max. Onsite Outdoor Population Density le/m? Elevation of Occ Bldg 1 Ventilation Inlet = 3 m
SessionDat: | Participantf: | - . — - - 5 - peop
Chemm_ls e ] Ak F ctioal [ Secand | lq) Wk ractioal H-Eve R Mol ik EG2 ERPG3 | 0 {vol %) Personnel Routinely in Immediate Area? Distance to Center of Occupied Bldg 1 = 7 m
G e iz [ oy EY ek (pom) (ppm} Distance to end of Ofsite Zone 1 m Occupied Bldg Type = ical Construction
Equipment Identification[¥-101 Tetrachloropyridine 0500 es 1% 1065 7169 1200 300 Offste Papalation Densiy wihin Zone 1 . Gecupied 3idq Vermston i = 20 hangesh
Equipment Type WessellTank Sodium Hydroxide in Aqueous Solution”| __0.125 1,000 10000 | 105205053 site Fopulation Density wihin Zone upre) Sidg Verasan Rae = changesir
e 7 T i 1 Bey 2 i =
Equipment LocationJ@utdoors Water A () 0000 307 Offsite Population Density Beyond Zone 1 people/m NumberolfBul\dmg Qccupamsl; 5
Effective Egress from Work Area? Oce Bidg 2 in Same Wind Direction? No
Plant Section or Sub-Afea: | A for Ei oy Sef Partially Adequate Qccupied Building 2 Name = Neighbour
P&ID Numbef: = L0 Term s s 24 Mgz | 22205 Disfaice to Occuifed Bidg 2 40 m
- Containment or Dike Surface Area = sqm Elevation of Occ Bldg 2 Ventilation Inlet = 1 m
q 5 M rops? e . . Mxture:
Input Information  min Evaluations and Reports A szechope Mixture Properties Cetimates oo Valies Consider Dike or Bund Fahure or Vessl Rupure? No Distance to Center of Occ Bldg2 = 80 m
Complete Fre & B index / Meling Point = -0 -2 | deg C Creit Fire Heat Adsorpion for Drainage/Indirect? No Occupied Bldg 2 Type = Low Strength
Chemical Data Input Check Inputs Chemical B Standard Mixture ft= £=0 chemizal | Wi Fraction | Second Lig Flash Po 1000 1000 deg C Distance to Nearest Fired Equipment = No Fired Equipment Qccupied Bldg 2 Ventilaion Rafe = 10 changes/hr
. has been defined as a mivured Feed Phase ! _ Quangty of *Other” Flammables in Immediate Area 0 [ ko Number of Occupants Bldg 2= 20
Equipment Parameter Input I:l Not *Sustained Buming™? No MNo Guansy of Flanmabies in Adjacent Area == Go To Main Menu | Reaction Data Input and Evaluation e Er T e (B £ T
Save Inputs to Autplgnifion Temperzt 200 2000 deg O . o
Process Condiions nput | (] Equipment Table o \uuuuhcuuuu| l'j“’-' Acert Cararmert o Dk SJ&?"H’. B | Ee Opr e E =i I i
gn b Go To Equipment input
s - Comogive Equipment Tag=[RZ01
Plant Layout npu I:l Update Scenarios for, ;ﬁm Deadhead Summary Harmful Enclosed Process Area Data Key Chemical=[Teu Reaction Heat Gain or Cooling Loss versus Temperature
- e Equipment Loaded T = = gh Vis 15 Enciosed P Vol — Physical[L (Exothermic Reacfion Assuming First Order Kinefics)
Reaction Input and Evaluation elief Effluent Screening Wodel as a ingle Pseudo-Chemica? T | Mixiire NEPA Flammabi . nlc osgp rocess\;’ c;;m;e = HESCHTE Dla,a Input P
Midure NFPA Hea = 3 nclosed Process Ventilation = Assess Reactive Scenarios Only) No
Input Guidance Information LOPA Menu l Pool Fire Ev ﬂ‘“ﬂ"m‘l Reacivity Categon A NA No. Enclosed Area Personnel = [Table {User | User Value 1 =
Sum of Chemical Properties Muxtare NFPA Reacs 3 Data Reference: et
Essmatzd Boding Pos 127 C Liquid Conductvity = Bemi-Conducsive Ken First Ken First _ 1mog
" p 3G i
Vapor Pm{”’m”’ g Tem : 384 -, [Feat of Rreaction AHR [callg mis) 74 74 £ 1m
Liquid Density &t Operating Temp = '9 ) DLLS‘ Characteristics Activation Enargy, AE [Koskg male] = 30 30 q
Lig Heat Capacity at Op Temy [RE] Dust'Sobds Hazard Clase = Detected Onset, T, [C)= ES 65 Fil —
Liq Heat Capacity 2 Boling Pors 072 Solids Mean Paricle Sz micron Detected Rate. By (Clmind = 1 1 2 pn .
_ Heat of Vaporization at Op Temp = 450 Paricle Size at 10% Fracton = micron [Fas Generation, k (g maledce mix) 2 . L
<< Go To Main Menu Equipment Input laporization at Boling Point = 15 Dust Min lgniSon Ensroy = mJoule a5 Generation precedes Exather; [ No
= 2 Relef Set = o Inkibited Monomer? He No [}
<GoTo Gremcal Dsia Save Input to Equipment Table Clrieput. | aboriaBal << Go To Main Menu | Process Conditions Input Go To Plant Layout > Theimal Inertia (ARC or other). 4 -
0 Resdlian inp Test Method = Theoretical | Theoretical -
Equipment Ientiication: TROIT 11 Eovipment eacripion < Go To Chemical Data . . ) Limiting Feaction Piate = 15 allg miv-min o0 —
P L L— | Je ahove vapor Save Input fo Equipment Table Clear Input | Go To Reaction Input = e eaciion i - Ves
LMinn]_—",cm,s < Go To Equipment Input ‘atertial Catalyzed Reaction No FE ]
- emnp otentizl for “Pooling” of Reastanty] _ Yes
Equipment Parameters Piping Paramele; . P s eactants inSeparateLiquid Phask  Yes
Easomert Vol = 7 o Toe Longh = m - Pad Gas Equipment Identification: |R201 | Process Description action of Reaction He st for "Pooli 0.6 Typically < 1.0
MAWP (gauge) = 7 bar Piping Vfinerabie to Damage? 1T Heat Trd Equipment Type: | Stirred Reactor/ orentizl Mis-Loading of Reactant] _ Yes
Full Vacuum Rated? Yes Asgly Screwizd Connzcion Peralty? No Penalty Locati tiple of e action Heat for Mis-Lod Z Typicaly > 10
Eximesd High Temosreurs Falurs = m c taile Indaors ntial for Mixing Incompaticle Mate]  Pes
Esimated Embrigement Temperature = | 20 c Pump ] Agitator Parameters. ferausiat Senheamits Snacaiar oL Hydralysis .
Nazzl or Pipe Size = T m mm Famp Type = Centrifugal — — — lrctont Srncdothermiz Fiaotion ffor Al Endothermic Reaction Reaction Pressure versus Temperature
Number of Flanges or Nozzes = 0 Seal or Containment Type = Double Mech Process/Operating Conditions Summary for Tetrachloropyridine sidered Condensed Phase Expla {Adiabatic Exothermic Reaction Assuming First Order Kinetics)
Maera of Constucton Corrosion Resistant Alloy Remote Sizrt Pume? Yes Ambi — : Z
! mbient Temperature = 25 c Operating Temperature = 160 \ C 1o
0 Pump Automaied Sucson o Discharge? No
Equipment Mass = kg Lo Eriy Inventory Limit {blank is unlimited) = ] cum Operating Pressure (gauge) = 4 \ bar
intemal Comrosive or Siress Cracking Poiential? No Frang (rbbena fnodang piping to bbbk wates: . _ H H
Suscepgbie 0 Vibraon Faigue? No P Senfave finsiosting oo b2 blosk vakes 7 Liquid Head within Equipment, Ah= 2 m Physical State = Liquid v may vesult is loss of reactant flow causing reacti Tw
Motor Power = ] Kwatt Limiting Maximum Fill Fraction = 0.9 Saturation Temperature = 169.0 G Tag with Data for Incompatible Fiq s
Insulston No I T Equipment or Piping Parameters ] P L L L~
Insulafon Heat Reduckon Fackr = I Equpment or Prong Cannecian = | Limiting Minimum Fill Fraction = 0.1 Contained Mass = B cum | = e T | £
Tracing ? . _ . . _ 'otential for Insulation or Packing Fire B o4
racing - am T Maxl.mum Feed Press (gauge) = 3 bar Maximum Contained Mass = 7 cum [EioreMetod.2s] _2.00 YPotental= | HIGH | s
User Equipment Max. Wessd Area sqm Replacement Cost & Business Loss Maximum Feed or Flow Rate = 40 kgimin Inventory for Reference = 9 cum H
_, n = " '\ = R = imati | i Criti i &
Easoment Devon » Sufce = o Orum Oven Velure = e Maximum Feed Temperature = 25 c There is not enough Inventory for Overfill I f,l‘a‘t'e':;‘;ﬂ'E',::rc'::d"uc'ﬁ::;'e{l'm"“ ittt E::"f:l': I
Type of Feed (Batch or Continuous) Continuous [F=K Critic alDiameter 5t 760 deg Cf om
Vesscl/ Tank Parameters . . N
Vsl Tk Goomery? =] Non-Ignitable Atmesphere Maintained? Yes Estimation of A Energy from ARC Data o
Low Pressure Tank with Weak Seam Roof? No Relief Device Parameters Potential for Aerosol or Mist? No Operating Procedures Temperature, C o
VesseiTank Considered 25 "Siorage™? No Rebef Device loermicaton - DObserved Rate, Clmin
Conducive Dip Pipe or Botom Fil? No Refief Type = Rupture Disk Pad Gas Name = Percent of Time in Operation = |Greaier than 10% Fraction Conversian
e — N e;{;jlfsc—a@es © Vent H;ﬂﬂmﬂ B‘DW-d;W" Tani Max Pad Gas Pressure (gauge)= bar Frequent Turnaround or Cleanout? Yes Activation Energy = Eealiam mole
ransfer Parameters = rescure (gauge) = ar n -
Flosing Tt Area = = Rekief Size [ecpiv. diames T ] wm Maximum Pad Gas Rate = kg/min Centralized Ventilation Shut-Off Bldg 17 Yes Estimation of Gas Generatior
Heaing Overal U = El KuattlsqmC Rebef Design Actual Flow Fete = 1 kg/min Downstream Pressure (gauge) = bar Centralized Ventilation Shut-Off Bldg 27 served Press (atm absl and Temp)
Heaing Fluid Temperatre = T c Release Pipe Diameer = mm ; ! - stimated Vapor Pressure + Inert P. 0.9z atm
Heat Transfzr Fhid Pressure lgauge) = 3 bar Relezse Elevaton m Maximum Back Flow Rate = kglmin Estimated Bas Generation, k= gm melelee miz | | Reaction 5
Tubs Falure Reiease o Amosghers? No Closest Distznos From Reff o Elevad Work Area m ; P - . ; - — - - - —
Hes Tranclr Fi Namme = bt Distarce fom Refef o Elevaed Work Area ] 1 m Equipment Ventsto . = Review of Operating Procedures e e S ST ST T o | Temeeraure = {B10 |E Rt sl Temp -3 SRARI oclfamomin
Heat Transfor Fhd Stafo = Elevaton of Nearest Work Ares = m for Selected Equipment ltem by: Review Date: M Reaction Seenatio Tene < [Hoaction D roerawt [Mox s sls = ieactiviy Farameter -
Quantity Hot OF Hanaled for FAE) = Enfer Dictances from Relief Location ONLY 7 Differant fram Equpment Lozaton I X Man Adisbatic Preszue =) 3135 et Inzulsted?| Mo
Tibe for Leak Diamper = - Retet Dicanca 1 Propany Li o Fencs Line = 0 m | | Temperature [C)| _TMR__me to Relief 169.2 deg C=mp of Mo Fetumn, TH PTHR_|C =otive HT Coefficient=|_0.01_|KwamisqmC
Number o Tubee - Ret Disznes o Cooued Bidg { o Arca = T n 25 53 738 inutes | TMRwithCoding=Y >THR_|C |
Codling Transkr Area = qm Relief Distance to Cener of Occ Bldg 1 = [ m ) ) 5 50 3.3 676 inutes I
Coging Oversl U = Kuatt tsqm € Occ Biog 2. Same Wind No e Time-based Release for Equipment Rupture :I:sec 100 9.3 433 inuites
Contant Tompersture = o R . 150 15.0 inutes
m
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ltems for Screening Is based on

I 30 equipment types

I 24 Initiating events type evaluations
I 50 Incident types

I 53 scenario types

I All items can be added with a self created User type
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—I<< GoTo LOPA Mentt | . imum Allowable Response Time (MART) ClarBpuilhsWorksheot Maximum Allowable Leak Rate (MALR)

This Worksheet for Cakulation Orly - Resuts are Not Saved. Print ths page ifa copy is needed. This Warksheet for Calulation Only - Restls are Not Saved. Print this page ifa copy is needed.

L]
Equipment Idensicason: R201 Equipmert Idenicaton: R201
Equipment Type. Equipment Type:
MAWP or Relief Set Pressure:

Sarred Reacor/Crysaiizer
Maximum Alowabie Leak Raie is he maximum flow hat can leak by 2 valve used as e inal elementin 2 LOPA stenano

bar(g)

; Esimaied a5 he fine between he alam acivaion and the undesited consequence ((ypically acivaion ofa refef device or equipmert athreshod
4 i \ rupture). Estmated as 0.5 mes Process Safety Time 1o allow for Senser Respense, Decision Time, and Acion Time. Note that Heat
Summary of Chemical ) Losses are Not Included in the Estimated Times. MART for Pumps fs found on the Pump Deadhead Report. There are generall three cases fo consider:
Properties for screening [ Summary of “Normal” ) ‘Summarof Fqupman angeroce condtion Temnse  messe swssoosssieine a) LIMIT the release raie of hazardous hat has bee My eliminaiad (i is typically
of Flammability, Toxisity, ‘ and Selected “Upset” ‘ e T LR eimanae Liguid Overfilling SEenar:I: A Overlow _ Backiow _— based on disiance fo mulipke of ERPG-3 or 112 LFL i less fian 3 m)
| and Reactivity Hazards | PrecemlEErE - womwcpeamcinas evel Alam Set Point: racion Ful b) STOP the scenario propagaion by limiing the coninued addfion of material or energy fo less than naiural abity of he
g ——— e e o] Msef‘“' 2;"“ Cgs’\:a"" — ’;‘" sysiem 1o remove (such as the fow rate of heat ransier fuid that prevents further heasng ofthe system)
> " aximum Coniained Mass: g
N cammer
. o remes Lon rony Enoisenentney o™ i Everes | 3000 UL 1D ¢) DELAY the potensal for caiastrophic fslure for a suficienty long period ofme (such as the fow raie which delays
‘S of Charicd ifomabcn, for Procsesln: VessdTark; -101 i co st e | 4000 LU 70 hydrauic overpressure for atleas! 24 hours) by iming e coninued addiion of material of energy
e e\ i oo e e s P Sensor Lag: | 0.0000 0.0000 | Fracson Ful
i e P el T N 11 - Max Allowable Response Time: | 19260 min
N Waximum Presire fom Hywrauic Suge (P Ony) _ Source Pressure less than Relief Set or MAWP - Overfiow May Not Occur LIMIT - Allowable Release Rate of Hazardous Material:
et = - "” Source Pressure fess than Relef Set or MAWP - Backfiow May Not Occur Leak Locason Assumed Outdodrs if bank
ez C [ T — — Indcor Process Volume: 0 |t
o e Lntaints Compiston s s Fisigties el A e Pad Gas or Vapor Overpressure: ERPG-3 af Inffial Vapor Composfion: | _2526206_| ppm
Comusbe! )5::usx> - Flmatity Haze Pressure Alarm Set Point: bar gauge Lower Flammable Limit at Infial Vapor Compasiion: vol %
S Comoion e Sensor Time Constant: min Approximate Fiash + Pocl Evaporason Fracions:]  1.000
fetor o Comres i i 7 Normal Operaing Fressure: | 400 |bar gauge Maximum Allowable Leak Rate for multiple of ERPG-3 < 2 m:
ooty sRegustry Agerey? = e Maximum Pad Gas Flowrate 0.000 Kgimin Maximum Allowable Leak Rate for 0.5 LFL <3 m:
s s s Maximum Fad Gas Pressure; | 0,001 _|bar gauge
Pty Ly ecrvne e o Equipment Volume: 70000 | Wer
o —— Screening it Inial Liquid Fill Fracson: 09 Temperature
= e Sensor Lag 0.0000 | am gauge STOP - Allowable Addition Rate for Preventing Incident  Aigrm Set
P —— Results
i J Max Allowable Response Time min Point.
ot R T o exenta foressin Source Pressure less than Relief Set or MAWE - Overpressure May Not Occur Equipment Surice Area:|_ 16.9¢ |
o, msreeemsien e ae s Lass T Heat Loss Coeficent (no Insulaten) 001 Kwat? G
— T R oo Mechanics! Alarm Temperaiure: 0 c
b i Overheating Scenario: Heal Taster =gy fire Heat Loss Rae a Temperaure Alrm: | 228 | Kuat
Temperature Alam Set Point: & Heat Transfer
Reaction Hazard ‘ Evaluation of Pool Sensor Time Constant: min Heat Transfer Flud
| Summary Fire Potential ‘ Bml:mr:: Operaing Tempersire 153 c Heat Transier Fiuig Temparature: 170 c
\ ing Pointal MAWP or Refief Set | 180.2 & Heat Capaciy. Kouk/Kg C
Heatg Media Temperatre: [ 1700 c Maximum Allowable Heating Media L eak Rate: Kg/min
Max Mecharical Energy Temperature a High Level: | 87.0 & Heating Media Temperaturs is ess than Boling Foit af MAWF or Reli Set - Overpressurs May Not Occur
Max Mechanical Energy Temperaure at Low Level: | 2600 c Reaction:
M Heat Transter Area 18 o Fraction Liniting Reagent within Reaction Mixture
O n S e u e I I C e s u I I I l I . a r I I l Heat Transker Coeficient: 30 Kurath? C HeatofReacion: | -309.8 | Kjoukelkg Reacion Mixture
HeatCapacty: | 3026 Joueigm C Reacton Temperaure ofNoReurn: | >TNR | C
Equipment Conisined Mass at High Level: | 650640 Kg Heat Loss Raie at Temperature Alar Kuat
Equipment Conained Mass at Low Level: | 77075 Kg Maximum Allowable Reagent Addition Rate: Kg/min
Overall Hea or Mechanical Energy Input 0.00 2000 | 000 | Kwat Alarm Temperature is less then Ambient Temperature
Sensor Lag 000 000 | 000 |cC
Consequen ce Summary e RAST RELIEF EFFLUENT SCREENING
Vapor Dispersion RAST Version 1.1
e ~ L} L]
Ectimated it Yiron sy Summary for
» N — o et ] eaction Data and Evaluation
Select Desired Incident || Exposure and Suggested Selected Incident Fief Device ienshcaton Discharge Grientation:
for Display )\ Credit Factors ) fy —— Savs 1put Equpment Tabis | sssmesaoms s e | =
e — = Details for Relief Scenario: | Excessive Heat Input - Pool Fire Exposure ] =
T - e N =
iy o VAT Gty - i igeais Wkt Mol ERPG2 ERPG3 LFL(Vdl Entry of Reactive = '"‘flEl Rtk ot Pisbatihind e
R . Chemical Nams Fraot Fract  Weight _fpom) _(pom) %) R e T - ||
R [ Terachiongyrans 05000 2169 | 12000 | 3000.0 Chemicals Data S T W ~ I‘ } ] - ~
(Al 1 : E
e et g S T S - - — s ——17 Displays 1% Order
ey v K 2 Vs - e - .
et L “Yes” to key questions allow " : Reaction Rate
Regase Durson, mn \ . . = ==
S e Impact Assessment Unspeciied Pad Gas %0 estimates of Reaction upset SIE versus Temperature
e D 247 U Summary for Selected iti i £ Graphically for
e L - ivalent Valuss far the Vapor Moture (1dal Gas) 704 Time Scals Facior conditions (displayed — p! Yy ”
I Incidentincluding | graphically) selected Reaction
il basmmmmemmss | LOPA Target Factor " \ Unset C. |
ar Incident jccussor o moreaie ~ [ Potensal for Liquid or 2-Phase Releass No | [k liquidbeing vaporized duringthis § ves | AN pset Lases i
sz o o T sy 12 [ Guartity Released during Initial Depressuriz stion (Auptl [k | | Release Duraion [ 10000 [ o | N - -
Cumon Tk S Do 025 - Roaction P E—
et ar i pepe e s Reports Potential for et ot s St e oo e
e et s o e Evimaied Acud or Raid Flaviae 94 | kgsec . - q A . =
e T e o API 521 Flarmmabilty Hazard Analysis _Insulation or Packing Fire [T
cramessers Toxcmpace — = The released vapor will be diluted below the LFL — i -
il ;:“;:‘;:;;Z::_:k“* ;":; c due to jet mixing if the Reynolds number, Re, - R e M| T e [1
s - L = R TR 237 meats the criterion of the following equation: i it : o o
Aithorne Quantity | ——— 7 Densiy of Ar & Ambient Temperaiire (35 C) 1185 N Reports Estimate of Critical e ‘ Estimates Activation Energy
( i i sEmated Visoos: i v 7 o= 1.64.100 | 2L q q i — -
Summary for Incident Screening Estmated Viscosty of Bxing Relef Vago o067 | cP RemVSA0T| 0| Anenamed a2z Diameter for Solids Reactions | = ) —r= from two Temperature-Rate
i Comments Discharge Veloohy - ACua Floviraie (exi condions) 3476 | mis=c . L .
{__Selected Incident ) | Feynolds Number ot Aotus Flowrste Re = dvs (m] | 71E-08 ; Data Points
Tischarge Velooiy - Bizmg Flowras (e condsons) s P T ‘
Freyriolds Mumber ot Sizing Flowrate [Fe = dup fm) [ Estimates Gas Generation ~
Wiax. Time-Scded ERPG2 Disince m ) - | Reports Table of Critical Radi
Wi, Time-Bedled ERPC-3 Disiance ™ from Final Reaction | heports lable or Lriucal kadius
Viamam 05 (FLDme o ) P - =5 - :
- - Vmam O.io0r Ground ewdl Canceraian o \_ Temperature and Pressure | [P se jecemmes B or Time to Ma)gmum Rate for
Viasimam Quoor Work Ares Elswaton Concamiaion —— ___ | selected Reaction Upset Case
Echimated Gane ot Distans i Fanes Line and Graund Eleration Tne ERPG2 A
Etimnedl Hecact Eleunt el - - - -
From the Main Menu, select Reaction Input and Evaluation.

E Trademark of Trinseo S.A.




