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* FACET3D was developed by ABS Consulting’s San Antonio office to assess
structures and sites for extreme loading scenarios
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* In development since 2001

» Extensively used for public and private sector AT/FP work since 2002 (GSA,
Federal Bldgs, Singapore)

* Extensively used for petrochemical facility siting work starting in ~2004 — 100’s of
projects
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Summary of Features

* Features include
* High explosive, vapor cloud, BLEVE, PVB models
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e Jet/Pool fire hazards

* Toxic dispersion hazards

e Structural assessments of occupied buildings
* Import of PHAST dispersion and fire results

* Risk assessments

e Support Website:
http://www.facet3d.com

* Users Guide:
http://facet3d.com/wiki/index.php?title=Documentation

 100% VB .NET 4.5 framework desktop application
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http://facet3d.com/wiki/index.php?title=Documentation

USER INTERFACE AND GEOMETRY DEFINITION
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User Interface

 FACET3D is developed for Microsoft Windows (XP,Vista,7)
e Uses OpenGL for 3D rendering

* Allows for dialog form, 3D user selection, and command line inputs

FACET3D [C\Users\greg\_ABS\temp\alon_test.f3d]
File View Draw Tools Analysis  Help

UoR BB &Go /9Dee B AQEAQ B0 0H.L&H
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Message Area
Command: vaporcloud createthreats vapor_cloud_1 0.01 0.02 +®XY Plane IPoint: [-108.88,-43.45,0.00]

VAPORCLOUD - Command Complete +~#This is an older FACET3D file (Version 9.3.25). Please check results after opening and re-save.

4 Successful Open at 4/29/2009 4:26:58 PM (2996 msec, B8.65 MB)
Command : A

5220.832,3895.62




User Interface

e Data objects in FACET3D include

e User Defined Meshes — Analogous to AutoCAD layers, meshes contain 3D
surfaces and 2D lines, circles, arcs, and text objects used for defining free
form buildings. Each mesh has independent material (structural) P-
diagrams.
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* Predefined Buildings — Easy to define  [os=

User Defined Meshes Mesh Name  Color Cale Type  Transparency Enabled  MatenalCale

rectangular structures. Multiple CreteNw Mash e mmi Auews S Tw e

msh_zonel1_2 25500 Automatic  Solid False None
Edit Mesh

materials assigned by wall face/roof  ||oueues

Copy Mesh

e Threats — source definition of high ogse Frtls

Set Color

Set Calc Type

explosive and vapor cloud threats et ey

* Gauges — Used to measure incident
pressure/impulse without underlying

geometry
. User Defined Meshes
e Labels — 3D labels with markers and m—
leaders useful for annotation ;"“’a‘s
alges
* Congestion Blocks — definitions of e
. . Congestion Bl
MEM or BST congestion regions for Vapor Clouds
eventual vapor cloud explosion e
et / Pool Fires
threat creation —

Regions

ABs cOnsulting Extreme Loads and Structural Risk
AN ABS GROUP COMPANY

Explosion Hazards Group




User Interface C
* Data objects in FACET3D include =
* Dispersions— dispersion data imported from PHAST =
-
* Scenarios — collections of dispersion, fire, explosion cases with frequency =
>
data — 0
Objects m
* Ignition Sources — open flame MapoeClouds e
. . . Create Mew Vapor Cloud I NHeoane 240 €31 0 0 164 1
locations used to limit vapor cloud Edit Vapor Cloud Mo Nbeane [@7W070 30 205 72
: : pelete Vapor cloud(3) e N 157750 130 NS 53
size when overlapping vapor clouds Copy Vapor Cloud G MHeane 14575750 100 1165 53
. . Toggle Enabled 08b THF 127 78150 10 825 34
with congestion blocks Set Coor

Set Transparency

e Jet/Pool Fires

* Imported radiation vs. distance
data used for evacuation modeling

* Flame surface and emissive power
for detailed fire modeling (view User Defined Meshes

factors, radiation shielding) z:’defs“"d Buildings
rea

* Regions —generic 2D polygon areas Gauges
used for any graphical representations |2

Congestion Blocks

Vapor Clouds

Ignition Sources

Jet [ Pool Fires

Toxics
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Options

* Extensive options controlling analysis modes,

rendering, etc...

Filz Info Riske Variables Base Grid
Analysis
General
Analysis Type | Conseguence v
Calculate Verex Loads

[] Disable Calculation Of Al Ground Contours

Path Finding Method

Linear Straight Line Distance
Dijlstra’s Path Finding

Dijlkstra Settings
Grid Type |ByNode w
Node to Node Delta |5

[W] Optimize Paths
[] Show Grd §jk) (0 [0 |0 | |?

["] Clearing

Clearing Lines Mesh

Buildings
[]Render Building Damage As BDL
Show Contours On Doors And Windows

BDL Model | Version2 W

Internal Explesion LFL Fraction |05

ABs COnsulting Extreme Loads and Structural Risk
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File Options
Display Rendering Object Rendering

Fire Settings
Modeled Fires

View Factor Error Tolerance |1 %
[ Include Occlusion Testing
Include Transmissivity
Truncate Using Ground Plane
Increase SEP Accordingly
[] Use Cylinder Flame Shape Models If Possible
[ Use PreCalc'd Radiation for All Directions

[] Translucert Sufaces Reduce Radiation

Structured Grid Evac Path | StraightLine v

Lethality
N 13333
Model Lees v
Probit A -14.9 ProbitB | 2.56

Probit values assume kw/m2 for I
and seconds for t in the equation
Pr=A+B=1n(T*IAN).

Safe Radiation Level 1.6 kwifm2

Tonics
Toxic Concentration
[] Towic Cone. Resutts As Equiv. Conc.

Concentration Transform | None v
Referencelfvg Time 60 min
Use Log-Linear Interpolation for Data Lookups

Toxic Lethality

Lethality Medel | Crosswind e

Stationary Duration 5 min

Use Monotonically Decreasing Curves
[ Worst Case Time for Evac

Flammable Dispersions
[[] Use Fattened Dispersion

line contours creation, legends,
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Reporting

e Multiple XLS or CSV reports for building and surface damage percentages, input

summary tables, etc...

[al Report Viewer - [Boakl]

e ——

o A — -

Wl File Edit View Inset Format Tools Data Windows Help

DEH dA & 2@
Al + Name

A B c D E F G | H | J ] K L M N [5) P Q R S

1 Name Length |Width| FloorHeight | LengthBays | WidthBays | Floors | XPos | ¥Pos | zPos | Angle | PeoplePerBay | Roofangle | RoofDirection | Windows | Exits | Visibility | CalcType dividualOccupa

2 01_admin 64 92 12 [ 9 1 553 125 1] 1] 0 0 4] 11 4 Solid Automatic 4]

3 02_drum_bldg 112 169 12 11 17 1 376 183 1] 4] 0 0 - o = Felid Moshmmmntis -

4 03_non-haz_processing_bldg 71 121 12 7 12 1 a2 178 o 4] 0 0

5 04 _utility bldg 60 41 12 3 4 1 53 [s92 | o 0 0 0 Select One or More Repor—ts

6 05_lab_trailer 12 | 60 12 1 & 1 s3]m0 | o [} [} =

7 06_drum_receiving 53 &1 12 5 E 1 323 | 142 | © 0 0 0 Filter |i | @ 5 I

8 07_pump_bldg 34 28 12 4 3 1 58 [ 820 | o 0 0 0

9 08_cam_bldg 252 122 12 25 12 1 344 11131 1] 1] 0 0 BU||d|ng Summaw IJ:lads -~
10 boiler_bldg 27 41 12 3 4 1 113 | 592 o 0 [} )] Building 1Ii|‘Ia” J""DD'IECI Loads

11 control_bldg 41 25 12 4 1 288 | 758 1] 1] 0 0 EL”ldlng HUU{ Apphed |_Uad5

12 decant_bldg 164 86 12 16 8 1 325 | 352 | o 0 0 0 - .

13 Building Applied Loads

14 Building Window Loads

15 Building Door Loads

16 Building Window Loads for PT

:; Building Door Loads for PT

19 Building Damage Levels

20 Building Component Damage Levels

21 Building Window Damage Levels

22 Building Door Damage Levels

= Building Risk

55 Building Exceedance

76 Building Fire

27 Building Screening

28 Building Toic: v
29

30

31 Select a single report to see its description.

32

33

34

35

36

37

38

39

40

41

42

43

44

5 AllOn Al Of Toagle Al Cancel
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e Full scripting engine using VB.NET code allows the use full access to all internal
data and raw power for manipulating objects, creating custom outputs, etc...

ﬂ Script Editor l =HRC] é

File  Script

Script | References

Imports System.windows.Forms
Imports Facet3d
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Public Class Script

Public sulr Main()
Try
'//Enter script Code Below This Comment

Catch ex As System.Exception
ErrHandler{"Script Runtime Error™, ex)
End Try
End Suly

End Class

Emrar Line
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GEOMETRY
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Geometry — Meshes

e Basic geometric building block is the 3D surface, a planar triangular or rectangular
surface on which calculations take place and results are presented

Q)
m
o
<
m
—
Py
=<

e Surfaces are grouped into meshes, which are analogous to AutoCAD layers

e Support for import of DXF files allows surfaces to be created in AutoCAD as
3DFACE objects and then imported into FACET3D along with select 2D geometry
for scene enhancement

e Export of FACET3D models back to DXF is also supported, including select results

]
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Geometry — Predefined Buildings

* Predefined buildings are rectangular structures the user defines by simple
properties such as length, width, floor height, # of floors, bays, etc...

Q)
m
o
<
m
—
Py
=<

* They allow quick definition of a simple structure
* Multiple materials may be applied to wall faces and the roof
e Occupancy numbers may be entered to allow aggregate and individual risk

= ——— ——— —
{Predeﬁned Buildings P S ——
MName 01 _admin
Length G4 #Bays 6 Position 553 125 0
Wwidth # Bay Angl
I N e g Ia Exits 2 Windows
Floor Height 12 # Floors 1 People/Bay 0 E o1 0.3
E 0.9 E 0.6
Reoof Angle 0 Transparency s 0.2 E 0.9
W 0.9 S 0.6
plooiee g Calc Type v
W 0.3
Sheter Type e
Pl Data | Siting Analysis
Mame Enabled Pl Curves Building Face Component Class
e-w b walls grf True 2 EW Primary
n-s walls.grf True 4 SN Secondary
owsj.grf True 4 R Secondary
roof deck.grf True 4 R Secondary
Toodle Engble Add Material || Remove Material || Edit Material |
ABs consulting Extreme Loads and Structural Risk Enabled [ oK ] [ Cancel ]
Explosion Hazards Group
AN ABS GROUP COMPANY




BLAST LOAD CALCULATION METHODS
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High Explosives

* Uses hemispherical surface burst scaled curves and Kingery-Bulmash equations to
calculate incident and reflected blast loads on surfaces

* Angle of incidence effects are included using CR and IR Alpha curves
* Results are contours on the model surface and line contours on the ground plane

* In addition to a single HE threat, a line threat can be defined which represents an
envelope of possible locations for a charge
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Charge Location vs. Percent High Damage (GSA 4 - 5)

I |

4% 6% 8% 10% 12% 14% 16% 18%
Ll I 1 |

CAPDEVILLE

13341S INZVOYN
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High Explosives - Path Finding

e Blast wave diffraction around objects may be accounted for using the path
finding features

 Normal methods use a straight line distance between threat and target to
calculate distance

e Path finding calculates the shortest unobstructed distance

e This longer distance is used in blast result calculations as a pragmatic way to
decrease conservatism on side and back walls as well as shielded structures

* Straight line calculations take seconds, path finding often accomplished in a
few minutes
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Vapor Cloud Explosions Methods

* TNO Multi-Energy Method (MEM), Baker-Strehlow-Tang (BST) Method (including
Explosion Research Cooperative methods)

* Options to calculate or manually input Energy, Severity Level, and Flame Speeds

 Extensive chemical database of flammables as well as facilities to create custom
mixtures of flammables and their resulting explosion properties (Energy/Volume,
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Laminar Burning Velocity) < Chemical Database
. Name Type Propsty  Refs MW (g/mol) 17.0306 ~
Threat Acetone Cyanohydrin Pure Te Tl 14 go!: 2 [F?IDDPF] I'K}_ " %izf
Ammonia Pure FTeT 3 MDIM Pt[[vKa}p sl j;;‘ﬁ
= .
Threat Name | 05_180deg Threat Type ’Vapor[]nud {MEM) ] ETHYLETHANAMINE Pure FTeT 23 Crtical T K 105,65
= Hydrogen Cyanide Pure n 3 . !ca emp . .
Methyl Methacrylate Pure Tel 11 - |C:l|1t|c:al Pressure (Fa) 11280000
Mutti-Energy Method Parameters Quick Cale Mix 13-14 Midure (3) FT 4 LBV {em/sec) 45
- M 19 Medure (3) Te Tl 2 LFL . %
Wapor Cloud Gas M-Hexane E Target Position N-Butyl Acryizte Purs m 5 UFLII;}} x
: 2] o 0 0 0 i
Volume Blockage Ratio |5 = % g:;ii” EE: : f Ct fraction) 0.143884852
Bywg Pipe Diameter 3 = in @ Incident ) Rel Sufur Diaxide o - ) At fraction) 0.965277778
Confinement D30 ,l Suffur Trioxide ot XY Plot = B
TMA B T
Calc 1= | Labels:
Energy |225362E-09 | in-Ibf Severity Level 4504 Toluene Tee | VaporPressure (E.. VaporPressure (EqNo. 101)
TRIMETHYLAMINE I I I I I
Override Energy and Severity Level ft VIATER Xfdis | Temperature, K
[] Override Energy an verity Level v Y ods Value, Pa
ps C Axes .
12+07
. noan R X Min -1
Energy Reduction Factor |U.£0 . i . Y M 1
Dippr Equation Editor in -
X Max -1
Cloud Center Posttion/Dimensions ¥ Max 1 82406 [
Xcoord 1595 ft Length 75 ft Stngfnal gaNo.  [Ew v Loglog | False
E N Markers False
Ycoord 793105 ft idth 3207 ft il |G 90.483 S geras -
. B -4669.7 S
Zcoord 275 ft  Height 5.5 ft =
B =
A E -11.607
Angle g deg 13228.88 ft2 canos |
D 0.017194
E 1
Tmin 19541 Labels 22405 |-
T 40565
Enabled e
L Plot oK Cancel °T 7 | | | |
200 250 300 350 400
Temperature, K
ABs COnsulting Extreme Loads and Structural Risk
AN ABS GROUP COMPANY Explosion Hazards Group
@ Add Add Mixture Remove Rename Copy Feassociate List Refs Update




Vapor Cloud Explosions Congestion Blocks

* Vapor clouds may be created directly or by defining regions of congestion and a
flammable dispersion cloud and allowing FACET3D to determine the overlap
regions and resulting explosion sources

* Congestion regions can be MEM (volume blockage ratio and average pipe
diameter) or BST (congestion and confine

* Define using form inputs
or graphically using mouse
click and drag procedures

ment) methods

RN ) A

Severity Levels 1-2
Severity Levels 4-6

Severity Levels 8-10 m——

Severity Levels 2-4 i

Severity Levels 6-8 [

T 1177171

Assumes a Medium Reactivity Gas)

Congestion Block

D

Type
Transparency
Color
Position

Size

Angle

Congestion

Confinement

Enabled

1

| MEM -|
[70% -
I |

0 0 0

10 10 15

0

MEM

Medium Volume Blockage Ratio 10
D3l Avg Obstruction Diameter |3

Confinement

o |

.
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Dispersions E
* Flammable dispersion vapor clouds are imported from PHAST (full time G
dependent Gaussian profile) =
* Used for toxic and flammable effects =
Dispersion m
Name [p2_DEANSN Segment 1 v Add Remave Plot ,Jz
FeEET 02_DEABFET] Start Time 0 sec Passive Transition | 1000000 ft 8
\leather Case SN [0180] ) o
Duration 600 sec Averaging Time 1875 sec Modify Variable Export Import —
Vapor Cloud Gas ETHYLETHANAMINE - X ft) Z ) Angle (deg) Conc {ppm) m n ay fit) oz fft) Time (sec) -~ E'
P Use Scenaro Location B~ » 3 [ 99999745 (5016 (2 |0.09 0.09 [ —U
03 |3 059 998664.6 5025 2 |01 011 0.01 (@)
Release Angle 210
066 (299 |-118 99701477 [5036 2 |013 013 0.021 =Z
Lezliis 727 (e 098|298 |77 595037 41 5048 2 |015 015 0.031
Calculation Type | Flammabl ¥ 131 297 |23 99272415 |5062 2 |07 017 0.041 Z
164 (296|294 99006955  [5078 (2 |0.19 019 0.051 rm
Flammable 197 [284 |53 98706833 (5096 |2 [021 021 0.062 —
Color I 225 [2m  |4nt 98371863 (5116 |2 |073 023 0.072 I
Active Flam Time 47557616 | sec | Curves 262|289 |47 98002062 [5137 2 |05 025 0.082 (@)
Probabiliy lgriion [1 UKOOA 295 (286 528 97597439 |516 (2 |027 027 0.082 O
128|283 |586 971582.31 5184 (2 |03 03 0.103 w
T 16 28 544 966847.19 (5209 |2 |02 032 0113
-93 276 |72 96177394  [5236 2 [0m4 034 0123
% 212 |75 956367.97  |5263 (2 |036 036 0134
58 (267 |87 95063514 [5291 (2 |038 038 0.144
9 262|874 94448996 (532 (2 |04 04 0.154
2 [257 |ea3 9331264 535 |2 |042 042 0.165
55 (252|987 93146475 (5379 (2 |044 044 0175 v

= Enabled oK Cancel




Vapor Cloud Explosions Threat Creation
e Vapor clouds and congestion blocks are intersected

e Automatic rules for combining and separating threats for multiple congestion
blocks

* Extensive options to control threat creation process as well as a detailed reports

* QRA use auto rotate feature to capture threats and freq. for all directions for
each weather (wind rose)

Vapor Cloud Dialog

Vapor Cloud |vapor_cloud_1 (Propanc) -

Angle « | v 100
[ ReDraw ][ Create Threats ]
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Controls

Congestion Block Volume Limit 001 =
Grouped Threat Volume Limit 002 =
Grouped Threat Contrel Factor 100 =
Critical Sep. Dist. Method
[ Fit Cloud by Only Adjusting Height

Display
 Thrt Enable | [ VC Enable | | CB Enable |

VC Rendering @ As Surfaces () As Lines
CB Rendering @ As Surfaces () As Lines

rce Threat from Overlap




Pressure Vessel Burst, BLEVE, and User Defined Threats
 PVB and BLEVE threats are possible using pre-defined materials

* Both use methods outlined in CCPS publications

* User defined threats are also possible by entering pressure and impulse points as
a function of distance from the event

e User defined threats allow any type of complex blast event to be modeled
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Threat
Threat Mame | pressure_vessel_burst Threat Type [PVB v] ‘
PVE Threat . |
Position 0 0 0 T
Gas Type |Ideal Gas hd g Threat Name  |pg_bleve| Threat Type ’Bleve -
Gammsa 14 Bleve Threat
Material | Ammoria 300 |- Position 0 0 0 Freguency [OE=00
Shape [C)'iindef | = Material lﬂmmonia v] . : |
0 4 sooo
P1 300 psia S Shape  |Cyiinder -
Vull 0000 gal 2 Pl 300 —- 300 15000
FragFrac 0 [0-1] o Whull 30000 gal Z Jeono 2
100 - . =L =
=Recommend 1.2<Gamma<1.67 FillFrac 0.9 [0-1] 2 200 - =
>T1/To=1 (Vessel contents are at = 73000
atmospheric temperature) FragFrac 0 [0-1] E E_
LEE%Z%E;;;?;;T;E;;H:HEW L »Enengy calculation assumes & 2000 £
>Surface burst i isentropic expansion 100 [+
. . »FragFrac is the fraction of energy - 1000
o which accelerates fragments
»Surface burst 0
1 1
10 100 1000
) Range (ft)
/| Log X Axi
Enabled g X fuis
i Ok | cancel
ABs consultln Extreme Loads alnd Strug Enabled o] i
AN ABS GROUP COMPANY g Explﬂs]ﬂn Haz3




STRUCTURAL RESPONSE
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Material Definition

e Structural response is modeled using pressure-impulse (P-1) diagrams
* P-l diagrams can be created from many 3" party tools from SDOF to FEA

* FACET3D has a built in library of common structural component P-I diagrams
often seen in the process industries

e P-ldiagrams can be imported from DPLOT files

wn
_|
)
CcC
(@)
—
C
=
>
—
)
m
w
<5
@
P
w
o

Version 3 BuildDate 11/6/2008 o7 Rl —
- Columns il Material Name  girt i.grf Enable
(- Girts
- Humanlnjury . DL Fa la ‘i:‘ |_¥ - j % ﬁ
. i EarHazard 1 013 563
|| Lung Hazerd 2 0.20 10.29 girt i.grf
it Skull Hazard 10 | : :
[#)- RoofBeams 3 0.24 21.38
[#l- RoofDecks 4 0.26 30.74
-- Sereening Buildings d
B Walls 3
- Windows
- Annealed
:'5“
" (174" 1/2"%1/4") AG IGU 36"xBE" «%
" (174" 12" 1/4") AG IGU 48 x48" S ir -
" (174" 1/2"%1/4") AG IGU 48"x48" Bmil 25ides Anchored Film — “
"(1/4"1/2" /4" AG IGU 4848 8mil Daylight Film I:._j
"{1/4" 12" /4T MG IGU 4872
"{1/4"1/2 14" AG IGU 48"%72" 8mil 25ides Anchared Film i
[ Ok | cancal |
01 1 1 1 ]
10 100 1000
Impulse (psi-ms)
\\Md Remove Edit < Less
H Extreme Loads and Structural Risk _
ﬁﬁcﬁpnsu'tlng Explosion Hazards Group [ \ Library ] [ Import [ Ok ][ Cancel ]
|-




Material Definition

e Examples of P-I diagram usage are for window response to blast loads and
component response of petrochemical buildings to overpressures

* For petrochemical buildings, FACET3D can generate a building damage level (BDL)
from multiple wall and roof components based on their importance to the
structure and individual component damage level (CDL)

ASNOdS3IY 1VHNLONYLS

High Damage Wal
< s
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FIRE AND TOXIC EVACUATION
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*Fire and toxic evacuation using intelligent “path finding” on unstructured mesh.
*Path finding will minimize vulnerability by choosing best path to nearest safe zone
* Muster point or shelter in place building
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*Full user control to designate preferred paths or obstructed zones (high congestion
unit)

RadiationDose
s*(kW/m2)A(4/3)
1000 — O

940 Unstructured Evacuation
Mesh w/ Holes for Obstacles

BIFE Ralk

ij

ANALNEEEEI e I

Source Jet Fire

o e

L S

TN
é’ﬁrﬁ"“'y

>
<7
i

g

5
v
%‘

Lo I

s

RVl
¥

rrrrr

L SR
VAN

i oy i
"4."k.

At

Evacuation from here quickly finds

‘s’ﬁg&gﬁﬁa preferred path or if none will move to safe
Ty area minimizing along minimum hazard
Preferred Evacuation Paths - path —
i [ TARD
TR PR R IR RO R R R PR Y —
Y ~J
7 | Thermal Dose Contours (can be related to vulnerability) |

Example Radiation Dose Evacuation|
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RISK ANALYSIS
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* Extensive import of PHAST dispersion, fire and toxic results ;
=

* 6.7 >

>

e 7.X %)

(Tp)

» Define scenarios with equipment type/counts and a frequency database
for determining base leak frequencies (DNV Leak database built-in)

e Weather module with wind rose data

* Models for calculating lethality from all consequence hazard types
(explosion, fire, and toxics)

* Individual risk results and aggregate risk results
* Occupied buildings
* People outside (via 2D polygon regions) - Beta feature
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: s,
Risk Outp =
IS utput %
A B c D E F G H 1 J K L M N 0 p a >
1 Active Sources: Z
2 Explosion 558 ofssg active  <-- Summary of active hazard sources in this report >
3 Dispersion 62 of 62 Active I
4 Fire 88 of 88 Active é
5 oy et
6 Individual Risk n
7 . Time Frac. Blast Thermal Toxic Total
Building = = = = )
8 day night day night day night day night Risk
3 010CC 0.238095 1.22E-06 1.20E-11 1.22E-06 0%|
10 03 Lab Washing 0.238095 5.51E-05 5.51E-05 2%|
11 04 MBI Fieldhouse | 0.059524 7.08E-07 1.44E-05 5.29E-07 1.56E-05 1%
12 07 West Guardhouse 0.25 2.14E-07 2.14E-07 0%
13 08 WWTP 0.238095 4.52E-04 4.52E-04 15%
14 09 MBI Boilerhouse 0.357143 1.64E-05 5.22E-04 1.61E-06 | 5.40E-04 18%
15 10 Machine Shop | 0.238095 1.316-03 6.17E-09 1.316-03 q
16 11 Welding Shop 0.238095 5.87E-04 1.99E-09 5.87E-04 20%
17 [E038E  o55%]  0.49%| 17.61%] 0.02%| 0.05%|2.57E 03
18
19 Aggregate Risk FN Curve Data
&Y I 5 F-N Curve for 8 Occupied Buildings
21 1 0.004721
2 108905144 0.004721 100802 " " " " " " " '
23 1.08905144 0.003451
24 1.246679156 0.003451 <..I
25 1.246679156 0.003447 —e —
26 1.801295862 0.003447 I *
27 1.801295862 0.00342 s
28 2 0.00342 B
29 2 0.003413 2 100e03
30 2.700846929 0.003418 E
31 2.700846929 0.002497
32 4 0.002457
33 4 0.002387
34 4.50061146 0.002387
35 4.50061146 0.002358
36 4502249918 0.002358
1.00E-04
a7 4502245918 0.001785 N 15 ) - a5 R a5 5
3g 4504290518 0.001785 N
39 4504290518 9.36E-05
40
a1
42 Raw FN data <-- Raw dump all sources and building combinations (27,000 lines here) allowing detailed risk analysis
43 Bldg VarType SourcelD Vuln Freq Hours Timefrac Persons IsDay F N
44 01.0CC Exp 44F637D41 0.000676 3.59E-05 4D 0.238095 10 TRUE  B.54E-06 0.006765

45 010CC Exp 51EA122F( 0.000633 4.95E-05 40 0.238095 10 TRUE 1.18E-05 0.006332
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ADDITIONAL FEATURES / SUMMARY
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Features

Automatic online updating
Extensive command line support for more advanced features
Import line and surface iso-contours from CFD calculations

Secure licensing from web server that’s easy for users and non-intrusive

In summary, FACET3D is an excellent platform for performing a wide array of
calculation types on a set of 3D geometry

Built in 3D visualization of setup and results means easy use and quick generation
of results for clients

Easily extendable to future tasks to meet market demands
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* Aggregate risk which includes outdoor population sets
(mostly done)

PHAST v7 file format conversion (mostly done)
Discharge and dispersion internal models

Jet and pool fire models
Time dependent ignition probability model
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