Global number one supplier of styrene
butadiene / latex

One of the world’s largest suppliers of
polystyrene

Raw material delivered by our Ethylbenzene
and Styrene monomer plants

70 years of technology leadership
Split in 2010 from Dow Chemical

Manufacturing sites in 16 countries around
the world

Trinseo has 2,500 — 3,000 employees
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Worldwide Manufacturing Assets

Terneuzen, Netherlands m

Tessenderlo, Belgium

. Midland, MI, USA

H Dalton, GA, USA

Plastics  ® Latex Synthetic Rubber

Stade, Germany
Schkopau, Germany

m Norrképing, Sweden
B Hamina, Finland

®  Zhangjiagang, China
Bohlen, Germany M Ulsan, South Korea

M Rheinmuenster, Germany
Mussolente, Italy

Hsinchu, Taiwan
Tsing Yi, Hong Kong

Merak, Indonesia ®
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Process Safety Technology Leader EBSM: Jeroen de Maat
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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

— What are the Hazards? | Hazard
Evaluation

—_

— What can go wrong?
— What are the potential consequences?

L g

—_

— How likely is it to happen? | Risk
_ Analysis
— 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

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

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

— Adding a new chemical possible o
— Building data

2. Equipment Data — Environmental inputs

Parameter input sheet

— Selection possible for 30 different
types of equipment

5. Reactivity Input and Evaluation
— Input sheet data

— Reactivity screening

— 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 EVERYTHING Clear Input
IN WORKBOOK ’ . . 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 S5 i e 12 1=
o Plant Layout >
< Go To Eguipment Input
Check Current Version Available
E R0 _ Operating Temperzure = C quipment Identification: |R201 | Layout Description
Importfrom Previous Study  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 fom Standard LOPA Workbook  import from LOPA Worksheet Physical Sz = Liquid )
. Key Chemical: | Tetrachloropyridine Reference. — — — —
Update Previously Saved Information -~ Go to Equipment Table > Chemical Comments: | | Location Information Occupied Building Data
) - ' Distance to Property Limit or Fence Line = 40 m Occupied Building 1 Name = Control room
Select DefaultUnis: M M Stdy Fie: |RAST'V 5.0 for Manual Development st 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 )= 40 m Distance to Occupied Bldg 1 or Area= 5 m
- Max. Onsite Outdoor Population Density 0.0001 le/m? Elevation of Occ Bldg 1 Ventilation Inlet = 3 m
Session Date: Partcipans: [ f - PRy n P n n PECP
I:I Chemma_ls lthe .ﬂws.l‘ z:f:eafma}'&sbea’ Wt Fraction | Second Liq | Wt Fraction Relatj\fe Mole.cu\ar ERPG-2 ERPG-3 LFL {vol %) Personnel Routinely in Immediate Area? Yes Distance o Genter of Occupied Bldg 1 = 7 m
i the Rew chemicall Feed Phase Vapor Volatility Weight (ppm) (ppm} . N . — "
- - - Distance to end of Offsite Zone 1 40 m Occupied Bldg Type = ical Construction
Identification = |V-101 Tetrachloropyridine 0.500 Yes 0126 0.1085 216.9 1200 3000 Offsite Population D within Zone 1 0.0001 3 Gocupied Bidg Vensason Rate = 20 h h
Type = |VesselTank Sodium Hydroxide in Aqueous Solution™| 0,125 1000 Q0000 | 1062056053 site Population Density within Zone - ped g Vermason Rae = cnangesir
Location = Outdoors Water A () 10000 1807 Offsite Population Density Beyond Zone 1 0.00001 | people/m® Number of Building Occupants = 5
Effective Egress from Wark Area? Yes Oce Bldg 2 in Same Wind Direction? No
g 9
Plant Section or Sub-Area: | | A for Ei cy Sef Partially Adequate Occupied Building 2 Name = Neighbour
P&ID Number: Sum=[__ 100 Vapar Micturs Progertes: | 204 Mgz | 22205 Dot Occuifed Bidg 2 20 m
- Containment or Dike Surface Area = sqm Elevation of Occ Bldg 2 Ventilation Inlet = 1 m
. . Moxure azeoirope? Yes . . Mxture:
Input Information  min Evaluations and Reports [ =] Mixture Properties Eutimates ST Valles Consider Dike or Bund Faibure for Vesee! Rupture? Distance fo Center of Occ Bldg2 = 60 m
Complete Mefing Point = i) i) | degC Credi Fire Heat Adserpion for Drainage/Indirect? Occupied Bldg 2 Type = Low Strength
Chemical Data Input Check Inputs Standard Mixture ft#re k=g shemical | Wt Fraction | Second Lig Flash Po 1000 1000 deg C Distance fo Nearest Fired Equipment= |No Fired Equipment Occupied Bldg 2 Veniilation Rate = 10 changeslhr
. hias been defined as & mivsrel Feed Phase ! _ Quangty of *Other” Flammables in Immediate Area ka Number of Occupanis Bldg 2 = 20
Equipment Parameter Input I:l nNO’-‘ SJS‘BT'EC Buming™? 2’;;3 NJ;‘j . Guansy of Flanmabies in Adjacent Area == Go To Main Menu | Reaction Data Input and Evaluation e Er T e (B £ T
Save Inputs to Auiolgnizon Tempsres < o hfcent Contnmart or Dike Sursce fAres = o
Process Condiions nput | (] Equipment Table o dentficaton| Low Adacent Contsinment or ke 5“'&‘?“*‘5 = emca Dat | Save Input to Equipment Table | sove Rescton bt o Chemicl Tale
High g o To Equpment input_|
Comosive Equi Tag=[R201
BT T N quipment Tag N - -
Pant Layout npu I:l Update Scenarios for| P Deadiead Summary Harmis Enclosed Process Arca Data Key Chermical = Tet Reaction Heat Gain or Cooling Loss versus Temperature
Reaction Input and Evaluation Equipment Loaded Relief Effluent Screening o - Enclosed Process Volume = PhsicallL (Botermic Reaction Assuming irst Order inetics
action Input and Bvaluatio S e e Model a5 a single Pseudo-Chemical? T ] Micure NFPA Flammabiit " Reactivity Data Input 1w
Mixurs NFPA Healéh = 3 Enclosed Process Ventilation = Azsess Reactive Seenarios Only | No J— p
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
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 Pressure 2 Operating Tem 384 -, [Feat of Rreaction AHR [callg mis) 74 74 £ 1m
Liquid Density &t Operating Temp = '9 Dust Characteristics Activation Enargy, AE [Koskg male] = 30 30 q
Lig Heat Capacity at Op Temy [RE] DuctSobds Hazard Class = Detected Onset, T, [C]= 65 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 N
0 Resdlian inp Test Method = Theoretical | Theoretical e
Equipment Ientiication: TROIT 11 Equipment Description < Go To Chemical Data . . ) Limiting Feaction Piate = 15 allg miv-min o0 —
Equipment Typs-Y Sared React Crysiaizsr | PR Save Input to Equipment Table Clear Input | Go To Reaction Input > - o Yes
. <Go To Equpmen npu
Fquipment Parameters Piping Paramete; . . e = 2actants in Separate Liquid Phas; 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 Tra 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 es
Esimated Embrigement Temperature = | 20 c Pump ] Agitator Parameters. ferausiat Senheamits Snacaiar oL Hydralysis .
Nozze or Fipe Size = 7 100 mm Pamp Type = Centrifugal n — — ot St Siaacion for “o Endothermic Feaction] 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
MU‘G‘ Power = ] Kwatt _ _ — Limiting Maximum Fill Fraction = 0.9 Saturation Temperature = 169.0 G Tag with Data for Incompatible Fiq H /
rsuiafon No [ T Equipment or Piping Parameters ] - . e _ A
Inculson Heat Reducion Facior = I Equpment or Prong Cannecian = | Limiting Minimum Fill Fraction = 0.1 Contained Mass = B cum | = e T | £
. . . 8
Traing ? _ e Maximum Feed Press (gauge) = 3 bar Maximum Contained Mass = 7 cum e 290 Paeadel mon ] | g "
T sqm et Equipment Paramelers ; - 8 - 5
User Equipment Max. Wessd Area sqm Replacement Cost & Business Loss Maximum Feed or Flow Rate = 40 kgimin Inventory for Reference = 9 cum I | H
Equipment Elevaion i Suriace = m Drum Cven Viokume = am _ - - Estimation of Frank-Kamenetskii Critical Diameter &
Drain Valve Size o Maximum Feed Temperature = 25 c There is not enough Inventory for Overfill [ Materisl Themal Condustiiy wattimC |
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 Atmosphere Maintained?)  Yes Estimation of A Energy from ARC Data o
Low Pressure Tank with Weak_Seam R_ocﬂ 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
Z A - I ; . ’
Heaing Overal U = 13 |KeaulsqmC Rebef Design Actual Flow Fete = 30 kg/min Downstream Pressure (gauge) = bar Centralized Ventilation Shut-Off Bldg 27 semed Press (atm abs] and Temp)
Heaing Fluid Temperatre = 170 c Release Fipe Diameser = mm B ! - stimated Vapor Pressure + Inert P. 0.9z atm
Heat Transfzr Fhid Pressure lgauge) = 3 bar Relezse Elevaton m Maximum Back Flow Rate = kgimin Estimated Bas Generation, k= gm melelee miz | | R 5i
T:Ite Fadure Releace 1o njrfos:'e’e? No Coseg-rDS'.Viuoe From Rl #,:o Elevaied Wﬂ Area 7 m Equipmem Ventsto .= Review of Operarl'ny Procedures Initial Temperature = 160.0 [T Rate atIniial Temp ="| ####H## | callgm-min
jeat Transer Fhid Name = Furthest Distance fom Refief 1o Elevaied Work Area = 1 m o Fiam Hate st Specficd Staring T ] (Mo fofishte Temme | PE0E 10 Soorivit P A&
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 Oif Hanalled for FEE) = Enter Distances from Relief Location ONL'Y if Different from Equipment Location | | ype = ! Max Adiabatic Pressure =] 3135 |atm Insu.la.ted. No
Tibe for Leak Diamper = m Reie Distrce  Fropeny Lt or Fence 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 33 738 inutes | TR withCooling=Y >TNR_|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 intes
c R 150 15.0 inutes

Coolant Temperaure =
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ltems for Screening Is based on
— 30 equipment types

— 24 Initiating events type evaluations
— 50 Incident types

— 53 scenario types

— 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)
Saved Prini thi nage

This Wogkcheet 0 Qi - Boc Aot Save it this cooyic neaded This Worksheet for Calculation Only - Results are Not Saved. Print this page if a copy is needed.

Hazard Summary in RAST . - . .
4 Scenario Ident|f|cat|on IN RAST | ==sememm—rm e

/ hY
Summary of Chemical ) There are generall three cases fo consider:
Properties for sereening ( Summary of “Normal” \‘ N ) LIMIT the reloase raie of hazardous that! has beer lly efiminaied (s is typically
of Flammability, Toxicity, and Selected “Upsst” Zosmmen & Vel elme 20 e amm Amsseibms based on distance fo muiple o ERPE-3 or 112 LFL iskess then 3 m)
| andReactivity Hazards | | Process Hazards MBI st b) STOP the scenario propagaion by limiing the coninued addiion of material or energy o less than naiural abity of e
\ — T cammomne Fsuresrnerssrese ouoesn rsare [ 545 Incident with SysEem 0 femove (such a5 te flow raie of heat ransker fLid that preven's furher heaing ofthe syseem)
. \ e - - -
N WTesnss o el == Scenario Type with HAZOP Most Common : ¢) DELAY the poisnil for catastrophic iure for a suficenty long period ofsme (such as the fow raie wihich delays
Summagof Choricd fommtion. .\ for Pocssslini: VessalTank; V101 Potentlal outcome hydrauic everpressure or atleast 24 hours) by imiing the coninuad addiion of material or energy.
e = Comments or Parametersand  |pjtiating Event d Tarcet Fact
\ R s _ o an Deviati s Chrc an arget ractors LIMIT - Allowable Release Rate of Hazardous Material
e s = Description eviations with Description Loaklocsan et O ik
NormaBsing Pory e — = <G nu Update To Sce esutta —, = {Tamet Facton Indoor Process Volume: 00 |t
e — it T 8 DS e s ‘m N = Lpdel “ ERPG-3 at Inifal Vapor Composfion: | 2526206 | ppm
S s : e B i — CreateUs. Mogionay 0 s|e £z <| B & Lowier Flammable Limi:atInsal Vapor Compassion: Vol %
_ o e i vy e et ) " Scenario ::fw,.,, ;: & i3 iz § HEH i a3 Approximate Flash + Pocl Evaporason Fracions: 1.000
E g ey ot e 7 I 'g & % il§|3 Maximum Allowable Leak Rate for multiple of ERPG-3 <2 m:
= = " Sugge 2d Scenari m the RAST cibrary elel2|=(B|<|3|2 ‘g E H Maximum Allowable Leak Rate for 0.5 LFL <3 m:
c ) HHHEHHEHHRE
‘ " 3|5|% c|$ E|E
] s ez 8 §
Screening e e Scenario Type Scenario Comments | Deviation | Initiating Event (Cause) incident - ===
B I Results | * "~ - o - “li=li=li=li=li=di=] =l 1=l i=]1= ! _ Point_
e DR o vertvae pen . : P Equipment Surtace Area:| 1694 |m’
N ~ FresreEgessisinm Fep— S i & Heat Loss Coeficient (ro Insulason) 001 Kwatim? G
= Crerirg Temperre - h L $17 Alarm Temperaiure: 1] c]
Vexston T s 18] [ Heat Loss Rate at Temperaure Alarm 428 | Kuat
L - Heat Transfer
Reaction Hazard ‘ Evaluation of Pool e — . . . Heat Transfer Fluid
Summary Fire Potential 8ECS msTumentioog Fau t|e s ¢ Heat Transter Fuid Temperature: w_]C
L Heat Capaciy: KioukelKg ¢
Maximum Aliowabie Heating Media L eak Rate: Kgimin

Heating Medla Temperature s fess than Eoling Point at MAWE or Rellf Set - Overpressure May Not Gocur

eecs Overts Reease 3]s 7|s]e Reaction

M o e o ’ ’ Fraction Liniting Reagent within Reaction ixture:

onsequence summary in . A . e e P

i e : ’ Pl tom corosba, Bt ox. Y e 2RNE Reacion Temperature ofNoReurn: | >TNR |
- e r Heat Loss Rate at Temperature Alar Kuat
y ¥ . PEare tom corcson, Mipe, e P L i il il i Maximum Allowable Reagent Addition Rate: Kg/min
e == S P Alarm Temperature is less then Ambient Temperature
Consequence Summary o - S e 5 ANTNE :
P [ Estimated Probabilities of }=zs=sersy Summary for i s e t d E I t

Select Desired Incident || Exposure and Suggested Selected Incident | Bconteiamips | | [Votog i o el = T a a n Va u a I 0 n
] ~ wenwen st m axmom . : e

forDisplyy || CreditFactors omiews ScenarioCases where Hazard i ot ‘

. v o eeses  Ocreening does notindicate a need ===
e lor Ve VIt Contanng ExcesswevaurPow | curng wing or pas gas sy s : S yy  Smoscriea E ot schon s v e

] ST == forfurther Analysis shown in “Gray” =i : - —

oo Quarey surmry - T eervoee ™ - A I _
femase Tempmratre © - Hviroid - = Sont . 106 1 \
et e S "R Sotum fysorde n Ao S L8 o ] S | e ——17 Displays 1% Order
oy P i v % ; I P . = = i .
et —— SemmnaoeesomsenenE | — L [ “Yes” to key questions allow ) T / Reaction Rate
T e T v || IMPactAssessment | Unspeotes Pon Gos %0 estimates of Reaction upset = - versus Temperature
o s e 7 = U Summary for Selected it i Vi I
e s Expl Incide?:t includin ivalent Valuss far the Vapor Moture (1dal Gas) 704 Time Scals Facior conditions (displayed — Graphically f‘?’
DR e P g | graphically) NI selected Reaction
Ty Summary for memm ws= | LOPATargetFactor | - / \ Upset C /

vz sy Comonston (11 [-1)] e ——— — [ Potensal for Liquid or 2-Phase Release No | [ Ishiquidbeingvaporized duringthis | ves | AN pset Lases p

[rrr=e—— on T e i 143550 | Quantity Released during Initial Depre=surization (Fuptu] [ x| | Release Durafion | 10000 [ o | - . N B e — Roaction Prosours veress Tomperture
ok cmmtaby e 2o oes Reports Potential for At v s Fasion A5 i PP Oreres|
Onsie DireciSiast mpaciin 200 PecPIRT I OOCTS. Eshi d A r Rated Flowr: 9644 . . . . o
=TT Tt e o e g s E;E; ;‘1: io;:; Sed API 521 Fiammability Hazard Analysis L Insulation or Packing Fire = [T 11
52 o Vaper Compsion, pemIDy TR P — = The released vapor will be diluted below the LFL
S s < ;:a:—:;: ;;:{ :; :\ Device ;a:; oo {.;‘,2’”?,-‘;:,5 i the Roynolds b, P [ = L e [1
- - r— iy = il 357 meal criterion wing e n: i it B 3 g
[ Aitbone Quantity | ——— J e Dersy of Ar et e Tempmrie 5 ) 123 " g e Reports Estimate of Critical Estimates Activation Energy
Summary for Incident Screening - Eséimaicd Viscosdy of Exing RefifVapor ____ ooier | P Re= 154007 ZL] APIS21 Sthed Eg 22 Diameter for Solids Reactions from two Temperature-Rate
i Comments Discharge elooly - Acual Floviraie (i condisons) FT.6 | misec N ) .
{__ Selected Incident ) | Fleynolds Number at Aol Flowrate (Fe = dvp (m) | 7.IE-08 | Data Points
Tischargs Velooty - Sizng Flovirais (20t conditons) misec - ~ 1 |
Reyng\ds Mumber at Sizing Flowrate [Re = dvp ! m) Estlmates GaS Generatlon B g \
Max, Time-Scaled ERPG-2 Distance m . . - ‘ e 3
Ve Time-Scaed EFPC Dsmnce n —_— from Final Reaction | Reports Table of Critical Radius
eoimum ¢ s ] 5 e dovety o N— 2 ) - .
. . T u it Temperature and Pressure _ . orTimeto Ma)gmum Rate for
Maximum Outioar Vork Area Elevasion Concenvaion r | | selected Reaction Upse1 Case
Estimated Conc at Distance te Fence Line and Ground Elevation times ERPG-2 = i /
Ectimnted O, lancact Elsunt, el - - 0
From the Main Menu, select Reaction Input and Evaluation.
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Scenario calculation

— Per selected equipment

— Done for all scenarios

— Results in an unmitigated Risk value

 Effect Target factor

 Probabillity of Ignition / Explosion
* Probabillity of Exposure

* Time at Risk (input from User)

— This iIs the input for your LOPA
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Irpipenen Frodeaiion Lapes

i
Exam ple LO PA Ana|y3|s ( Note Target Factor, Initiating Enter “Yes” to
Event Factor and Enabling Select Scenario
B I L Factors are Pre-Populated. Cases
i Create User]  Modify User [ commmmrent =
57| Seenario Scenario TR R sura - /
: s 9;'; EipTen T EipTen 7ot mrb T Irittihg Bert e Dsraon it T utseme ; ; % i_. '%:; E g ‘Eij; % g g g : 6“5:}.}:‘0 2| soume E“:i mm
. Z|7|3|E E E
10 :|c1 ::.Enn'la'k "\‘g.u_:o:-'a# -?mm;mrEf-.-::-u;Erf-“m- i j' c- c- - 5 = -t:TT\SP-.F .=-- S0 %ﬂ#
= e e e e e o
= — == 4: Select LOPA Workbook. Information from the RAST evaluation will be captured in
——— the LOPA Workbook for additional inputs and evaluation by the LQPA Team.
:E = Ensure LOPA Team understands each
= = = Scenario and its consequences. Use
= = — Notes column for clarity as appropriate ,

o e -uan-uc-l [ e e e [——
Sas :

" |LOPA Team should update

—

]

the Initiating Event

a description and ensure the
L appropriate factor is used. Y,

T | [ | [ [

e

T B asiy Facrtla

e

T B asiy Factla

LOPA Team completes the
detailed Protective Layer

= description and selects IPL
A\ from the “pull down” Menu.
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Relationship of RAST, LOPA Workbook b

TRINSEO.
and SIS/LOPA Database
RAST
Fire and Explosion Index — L OPA WORKBOOK HAZOP
\ Chemical Exposure Index Layers of Protection |~ —  Fault Tree Models
Reaction Hazards Evaluation Analysis 3 PRAST Models
' Scenario Identification : Sy
| | v
'\ Relief Device Effluent Evaluation SIS/LOPA DATABASE
Pool Fire Evaluation ) Layers of Protection Analysis
Layers of Protection Analysis ) Link to Loop Testing Procedures
. Mechanical Integrity Evaluation ---------3| Link to Instrument Inspection and
Lo e Validation Procedures
. Maximum Allowable Response Time |:
: ) | SIS Loop Integrity Evaluation
i Maximum Allowable Leak Rate :

RAST is a collection of Scenario generation, identification of
Risk and Process Risk Analyzing tools
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Last Slide TRINSE%,

Just download tools, presentations, manuals and cases from one of these webpages

EPSC - European Process Safety Centre EPSC‘-‘

European Process Safety Centre

CCPS - Center for Chemical Process Safety. %PS

Center for Chemical Process Safety

The become an experienced user join the EPSC RAST User Group
EPSC and CCPS maintain the tools, we are now already at the third RAST upgrade
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