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Our purpose

To safeguard life, property,
and the environment

)
Z
<



Summary of needs Product vision statement

To make a safety-related decision

Tolhave confidence Make effective decisions with fit-for-purpose
consequence and risk solutions

To be cost-effective
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Make effective decisions with fit-for-purpose consequence and risk solutions

Provide the best, most . Live in the customer
. : Lower the barriers to entry :
validated modelling environment
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PHAST™

SAFETI™
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\5 PHAST™  SAFETI™

7

Possibilities for integration

Quantitative

Semi-quantitative

Qualitative

All Major
Accident
Hazards

Critical Site
ltems
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+ CFD
» Experimentation

* Quantified Fault & Event Trees
» Consequence Analysis

* GAMES

+ FRA & QRA

» Lookups

* FMECA

» Screening cons and risk analyses
» LOPA

« Hazard |dentification, risk matrix
* Bow Tie

* FMEA

« Fault and Event Trees

« With this range of consequence and
risk modelling capabilities, the end
user is wanting the right tool for the
job.

» Often Phast will be appropriate, but
what about more complex situations?

 CFD can be out of reach for

many...due to cost and complexity.
But sometimes perception. How can
we reduce these barriers?

!
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PHAST
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Phast - Overview

9

A comprehensive hazard
analysis software for all
stages of process
industry design and
operation.

Provides clear illustration

of the outcomes that may

result from the hazards on
your site

Assists in compliance with
safety regulations
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Gas and liquid releases

Pool model
Two-phase releases
Gas dispersion

Fires

Enables more effective
response to hazardous
incidents by understanding
their outcomes

Ensures safe optimization
of plant and process design

Standalone Jet Fire Radiation on a Plane
Flare
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Phast — DNV’s Consequence Modelling Software
Dispersion, fire and explosion simulations with Phast

» Phast is used to analyse situations that present potential hazards to life, property and the environment and
to quantify their severity. Consequences may then be managed or reduced by design of the process or
plant, modification to existing operational procedures, or by implementing other mitigation measures.

* DNV continuously develops the UDM to ensure it is the industry standard by extensive research and
development and experimental validation. Recent validation includes modeling of LNG, CO2 and Hydrogen.

DNV
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Phast model path

* This is the overall model path through Phast

Dispersion Radiation

Explosion
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Discharge
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Dispersion
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Effects (fire, explosion, toxic)
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Thermal radiation contours on GIS

BX Breach at 500m %

Legend -
EIN 8 racinion Eipse for et i)
Audt Number: 60959
Equipment: Methane long pipeline - vapour
Material: METHANE
Program: Phast 8.61
Scenario: Breach at 500m
Weather: Category S/
Wind Direction: 280 deg
Workspace: Phast examples
= L m VWeather
% [ category /D 37.5 kWim2
1y [ category 5D 12.5 kWim2
&y [ category S/ 4 kwimz
Iy o/ Equipment
Iy Buidings
Iy [ Multi-Energy obstructions
Iy [ BSTobstructions
Southpoint_Aerial
Southpoint_0S

Display Order|  Grou
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Radiation ellipse on a graph
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Graph Tools

“ Home  Seitings  Taols  Data  View  Help | Configuration | Consequence  Animation  Export

T |l // Position | Top Right +| [ show Content Panel "

Placement | Inside - Show Legend
Titles... Axes.. Series.
Orientation | Vertical v Cartesian Plot
Properties Legend Display
Models ~ R x

Active Study: Study
« 13

4 @ Allmodels
4 %) Study
4 @ Pressurevessel
“#) Catastrophic rupture

£ Fixed duration release
= Short pipe
£3 Time varying leak
% Time varying short pipe release
9% User defined source
4 [ Atmospheric storage tank
#) Catastrophic rupture
£~ Leak
£ Fixed duration release
= Short pipe
£3 Time varying leak
% Time varying short pipe release
9% User defined source
o spil
@ Vent from vapour space
4 [ Standalones
& TNTexplosion
% Multi-energy explosion
# Baker-Strehlow-Tang explosion
& BLEVE blast
Fireball
= Jetfire
) Poolfire
. Pool vaporisation
4 .5 Long pipeline
e Location specific breach
4 @ Warehouse
i Doors closed - 200 m2 /1800 s
& Doors open - 200m2/ 1800 s

Models ‘eather arameters aterials 3 G ects
Models | @ Weath ) Materials oM Map (7} Ef

AL

Reset  Background
Image

v

Equipment

Gid @ GISInput

All models.psux - DNV Phast .61 - 84-bit

Radiation Ellipse for Jet Fire
Leak

T T T
= Category 3/D 4 kW/m2 [Cone model] [Crosswind angle 0 deg]
— Category 5/D 12.5 k\W/m2 [Cone model] [Crosswind angle 0 deg]
T~ — Category 5/D 37.5 kW/m2 [Cone model] [Crosswind angle 0 deg]
= Leakflame shape
4 /
20
E
2
H 0deg
go E
S
v
g
-2
-40
-60
-60 -40 -20 0 20 100 120 140 160

Radiation vs distance | Radiation ellipse

(3 Dispersion | & Jetfire | Flash Fire | [l Explosions

60
Distance downwind [m]
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Recent developments for
Phast CFD
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Lower the barriers to entry

\ 4
Computational Fluid Dynamics (CFD)

* ltinvolves long learning curves and significant expertise
« The complexity of CFD can often be a barrier

 CFD software license may involve major costs

18 DNV ©
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Lower the barriers to entry

¥

Phast Computational Fluid Dynamics (CFD) extensions

Phast CFD — pool fire (8.6) Phast CFD - jet fire (8.7) ks D -NCI'E's\IloerS'OH (9.0)
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Our journey to 3D (CFD)

20
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KFX CFD code
acquired by DNV
DNV acquired
ComputlT, KFX

become part of DNV
software portfolio

Phast 3D Viewer

3D viewer is
available in Phast
8.2, which can
display 3D dispersion
cloud and shielding
effect for fires (non-
CFD)

CFD - Pool fires

CFD simulation for
pool fire is available
in Phast 8.6 for 13
materials

CFD - Jet fires

CFD simulation for
jet fire is available in

AN AN

CFD - Explosion

CFD simulation for
explosion is planned

Phast 8.7. More in 2024
materials and
mixtures are
supported

CFD -
Dispersion

CFD simulation for
dispersion is being
developed. Phast 9.0

is scheduled to be
available in Q4 2023
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Phast CFD — Pool fires

CFD simulations for 3D geometries and Circular pool fire

flames for visualisation modelling using CFD

pool fires in Phast,
powered by KFX

3D geometries used in
Temperature profiles the CFD calculations

Rectangular pool fire

modelling using CFD (Phast CFD — Pool fires

license required)
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Phast CFD — Pool fires
Tank fire

Wind direction
—

@ ¢C¢

v, “ o

Octane tank fire




Phast CFD — Pool fires
Tank fire

s

Wind
37.5
12.5
a
Radiation
intensity
Kkll/m2
Tank Fire

200
H:
L__Jerss
Wind: 270 deg Temperature
degC
Rt 8 N
< Uiptons coneain Tank Fire

Wind: 270 deg

Category 5/D
- Time: 97.87 s
- y plane contou

Iso-surface for 3kW/m2 Radiation contours (y-plane) Temperature contours (y-plane)

23 DNV ©

DNV



Phast CFD — Pool fires
Bund fire

Wind direction
—

J v &
J - o
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Phast CFD — Pool fires
und fire

Uind T

37.5 i ! 1200

12,5 g— éggo

) ==
Radiation 600
incansive =
Kll/m2

Temperature
Bund fire degC
Wind: 270 deg Bund fire
Wind: 270 deg

Category 5/D
- Time: 92.89 s # i 7
- z plane contour ; 2 Category 5/D

Wit (7l - Time: 92.89 s

‘,:‘j %/1 # - Isosur Fface
i

Wind

i =
12.5
4

800
Radiation 7 coo
intensity - Y
Temperature
Bund fire degC
Bund Fire

Winds 270 deg
Category 5/ Wind: 270 deg
- Time: 92.89 s
- x plane contour|

Category 5/0
- Time: 92.89 s

- y plane contour|

i .

Temperature contours (y-plane

Radiation contours (x-plane)
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Phast CFD — Pool fires
Jet fire in process area

Heptane pool fire
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Phast CFD — Pool fires
Jet fire in process area

37.5
12.5

io 4
ntensity Radiation
Kl/m2 intensity
Pool fire Kld/m2
‘v 5T, Winds 270 deg Fank £2
ﬂ,‘,‘!’l""" Category 2F o 70
y “l""‘m’.‘ Time: 15,49

71
gl
e

Wind: 270 deg

Category 2F
= Time: 15,49 s
- y plane contour

|so-surface for 3kW/m2 Radiation contours (y-plane)
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Phast CFD — Jet fires

CFD simulations for jet 3D geometries and Independent release

flames for visualisation and wind directions

fires in Phast, powered
by KFX

3D geometries used in

: the CFD calculations
Temperature profiles (Phast CFD — Jet fires

license required)
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Phast CFD — Jet fires
Flare

Release direction Wind direction
—
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Phast CFD — Jet fires
Flare

Radiation contours (x-plane) Temperature contours (x-plane)
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Phast CFD — Jet fires
Jet fire in process area

Wind direction

ne mw TG 1)

\ AN i S

A FNA U T~ e :

U I - S % —— m — L B
i i : i= L e “ s i "-‘ p

¥ “['Release Direi!

Methane cross-wind jet fire
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Phast CFD — Jet fires
Jet fire in process area

Radiation contours (x-plane)
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Phast CFD — Dispersion

CFD simulations for Modelling the

material dispersion in

3D geometries and gas

: ... dispersion behaviour of
cloud for visualisation P

Phast, powered by KFX an unignited release”

SIS CUESEE Sl For liquid and two-phase

Cloud temperature and the (CIZDI;IgSc;aCI:cI::UIIDannS releases: spray droplets

concentration profiles Dispersion license and liquid (spread) pool
required) area visualisation

* This will currently be limited to flammable materials only in the Phast v9.0 release.
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Phast CFD — Dispersion
Vent dispersion

3Dresultslegend - v I X

-
- 10£T<20

0=2T7T<10

20:T<0
02T <20
60T <40

B0=T<-60

- 1002 T < 80

Temperature [degC]

ol S R . B - -
Al oo N VSl = ™ Vol | ™a ocm

I| Flare CFD dispersion
l Wind: 270 deg

- Category 5/D
-Time =0.1977 s
- y plane contour

- Geometry:
- demo _rig
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Phast CFD — Dispersion
Hydrogen dispersion in refuelling station




Phast CFD - Dispersion
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Phast CFD — Dispersion

— Spray droplets

— Pool area
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Phast CFD and KFX

* Phast CFD is designed for users to run CFD without barriers
« KFX will continue to be developed, especially for safe energy transition

* Phast CFD is not created to replace KFX. More advanced scenarios require KFX, such as:
» Delayed ignition or specific ignition sources

Fires from time varying leak rates

Simultaneous fires and vents

Flame detection

Deluge model
* Wind field generated by helicopters
» Export of fire heat loads to USFOS for structural response and PFP

* It is possible to export Phast scenarios into KFX to continue to run more advanced simulations

38 DNV ©
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Use of external geometry files

] Grid (3D X @ GISInput

* For complex geometry, external
geometry files are required

» Typical 3D formats are supported, such
as *.kfx, *.dgn, *.rvm, *.obj, *.mcr, *.cge,
*.cgeo and *.stl

« If 3D file format is not in the above list,
you may convert them into the
supported formats, e.g. convert
Navisworks .nwd file into obj file by
using OBJ Converter

39 DNV ©

DNV


https://apps.autodesk.com/NAVIS/en/Detail/Index?id=8218353491901039719&appLang=en&os=Win64

Features Standard Phast Phast CFD — pool Phast CFD — jet Phast CFD —

fire extension fire extension dispersion
S licence licence extension licence
u l I l l I l a ry General features
Insert 3D geometries and
custom 3D objects for

[=

visualization

Independent release and
We are committed to provide ‘state of the art’ software for wind directions in the T
prediction of the consequence of flammable and/or toxic oo cacuatons
releases through cutting edge innovation ettty @

CFD Pool fire features

Pool fire modelling using
CFD
30 geometries used in

[=

The conventional empirical models have been validated

continuously and extensively which can generate results pool fire calculations = - = =
quickly and be used for safety design Radiation (CFD profiles) &
Temperature (CFD -
profiles) o
CFD Jet fire features
The CFD modelling powered by KFX provides unique value Jet fire modelling using -
for modelling dispersion, fire and explosions which take into gg[;mmemesused —
account the geometry and generate additional results e = = = h
Radiation (CFD profiles) i
Temperature (CFD —
. . . . profiles) -
The Phast CFD - Pool fires, Jet fires & Dispersion are CED Dispersion feaiies
available. Dispersion modelling of
. . . . } unignited flammakble i
Phast CFD - Explosion is planned and will be available in material using CFD
2024. 3D geometries used in -
dispersion calculations - B B B
Phast CFD will be improved continuously, and we welcome g’;‘gf;‘:&gfdﬁpm‘m =
any feedbaCk Dispersion profiles i
Temperature (CFD —
profiles) -
Display of spray droplets
40 V6 and pool area for two- il

phase and liquid releases




DEMO of Phast CFD dispersion
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Provide the best, most
validated modelling
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New ignition model
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New ignition model in Safeti

\ Vysus Group

» Based on the Norwegian Directorate for Civil Protection (DSB)
Guidelines for quantitative risk analysis of facilities handling
hazardous substances

Guidelines for quantitative risk
analysis of facilities handling
hazardous substances

Revised edition

* The three methodologies described include:

® MISOF Report for:

The Norwegian Directorate for Civil Protection (DSB)

« HYEX
« QOutside Plant Boundary

Report no: PRI11100262033/R1 Rev: Final report (English)

Date: 19 November 2021

44 DNVO
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MISOF method

* Modelling of Ignition Sources on Offshore oil and

gas Facilities (MISOF) Bt
Fi Ignitions
. . . y H assic sources
Originally developed by Lloyd’s Register and was ;E_based o omares

adapted by Safetec for the DSB for the modelling of

Type-based ignitia

ignition probability for use in quantitative risk 4 8 Tpebasdignitio by copy  culec

¥ Typical contral

assessments for land-based oil and gas facilities # Poor contol

# Good control
4 Detection and lsol

* It is recommended for defining the ignition P Singledetectia ™ [y 7 & lgnition using obstruction geometry
B Confirmed gas = Properties &% Ignition using custom geometry

probability given exposure to flammable fluid for the B Confimed g2 ] rename
most important potential sources of ignition

4 R Buildinn area rate

* Requires an Explosions extension license
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HYEX method

« Recommended method to
calculate overall probability of
ignition for hydrogen leaks

* The equations are currently not
available in the software but can
be entered manually using the
Immediate and delayed ignition
probabilities fields

46 DNV ©
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THEORY

MPACT MODEL

DATE: September 2023

The MPACT model calculates the impact of the release of a toxic or flammable chemical on the

population. It takes the results of the conseguence calculations of the toxic and flammable effects,
together with additional data on wind direction, ignition sources, levels of overpressure-generating
obstructions, event location and frequency and superimposes them on the population to calculate

the fatality risk in the surrounding area. The results are presented in a variety of forms including F-

M data for sccietal risk, individual risk presented as grid over the calculation area, ranking tables

for the contribution of each event, overall rate of death and other summary societal risk measures
as defined by regulators in the Netherdands and UK. In addition to people risks the model can also

e used o integrate financial consequences and risks.

Referance o part of this report which may lead to misinterpretation |5 not permissibie.

= T

5.22.9 The HYEX Ignition Model for Hydrogen

This model is referenced in the DSB Guidelines for quantitative risk analysis document™. The overall ignition probability
is specified as a function of mass release rate.

Poyex = min (1.0,0,.510%7,0.267852) (119

This probability is split between immediate and delayed in the ratio 1:2

1 (120)

Puyeximmediate = 3 Puvex

2 (121)
Puyex.delayed = EP HYEX

As of the time of writing it is necessary to calculate these probabiliies manually according to release rate. Then the
immediate probability of ignition must be entered manually. The prescribed probability of delayed ignition then needs to
be entered as

2

122,
3 Pavex tz2)

Pidu= 1
1-3Phyex

The delayed ignition probability is distributed between time steps according to equation 81.
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Outside plant boundary approach

» Designed to ensure delayed ignition outside of the plant boundary is
considered

« Recommended to have a cumulative ignition probability (across all
timesteps) equal to 1 outside the plant boundary

 This is suitable for all leaks resulting in a flammable cloud outside the
plant boundary

47 DNV ©

o

p
@ Plant boundary modelling of delayed ignition

Plant boundary (None) vhs

method
(Mone)

' Mone
@ Flammable risk Free fisld

Basis for | DSE
calculations . L

£
¥
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Live in the customer
environment
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Batch runner
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Batch-running capabillities

« Add scenarios to the queue R s
) . = eak

» Decide the number of CFD scenarios to run in 44 CFD dispersion source

para”el % CFD dispersion source -45deg mt\)

4 Eﬁsj:‘:_a"j”e Category 5/D, 270 deg: Completed 0.0099289s of 129.914s

* View the time steps for each CFD scenario in 2 B Pooiie

the queue 4 0 E Leak - Standalone

X o= Leak - letfire

50 DNVO
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Points of interest
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Points of interest

* Highly requested feature by users over the years
 Similar to Risk Ranking Points (RRPs) in Safeti
 Available for Explosions extension license holders

» The type of results presented depends on the Obstruction Sets

selected in the study.

52 DNV ©

Active Study: All Leak Scenarios

e« 1 -
4 @'rPhastEprosion_ForSafetiUpgrade(33]

§5 Train 1 BST defined obstructions

5 Buildings

ﬁ Pool substrates and bunds

E Types of terrain for dispersion

% Raster Image Set

5 Custom 3D objects

& Train 1 ME defined Obstructions
% 3D geometry files
FR m Points of interest

I 1_Middle Piperack

I 2 Condensate Tank

K 3 Train1SE

I 4INGTank

@ Models & Weather £F Parameters Jb Materials [N Map () Effects
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Points of interest

» Display the worst-case explosion results at various locations of interest within the Phast
user interface

» Export worst-case explosion results in Excel for further data processing

 View all explosion results through the diagnostics feature

] All Leak Scenarios w...explosion data X v
g a column hea that column.
Path Scenario Point of interest . Waorst case value Weather Wind direction (deg) Ignition time (s) Flammable mass (kg) = Explosion centre east Explosion centre Dominant obstructe|
| : (bar) () north (m) region
Effects P All Leak Scenarias\1_.. 1_100mm 1_Middle Piperack 0.0541745 1_15/F 90 34,6683 65.4708 1068.96 322.794 C1 Main Piperack
v All Leak Scenarios\1_... 1.100mm 2 Condensate Tank | |0.00954125 1.15/F 108 34,6683 65.4708 1070.82 335.175 C1 Main Piperack
Effects reports ~ All Leak Scenarios\1_... 1.100mm 3 Train 1 SE 0.0483007 1.15/F 81 34,6683 £3.9875 1069.98 316.667 C1 Main Piperack  |=
= All Leak Scenarios\1_... 1.100mm 4 LNG Tank 00122994 1.15/F 108 34,6683 65.4708 1070.82 335.175 C1 Main Piperack
* All Leak Scenarios\2_... 2_100mm 1_Middle Piperack 101773 1.15/F 270 375032 641.93 890.049 331217 C1 Main Piperack
T e B All Leak Seenarios\2._... 2_100mm 2 Condensate Tank | 0.0177447 1_15/F 261 474912 680.647 888,147 331.855 C1 Main Piperack
Eﬁ‘ All Leak Seenarios\2_... 2_100mm 3_Train 1 SE 00537121 1_15/F 270 474912 675.086 890.636 33132 C1 Main Piperack
Effects graj Worst Case Explosion All Leak Scenarios\2_.. 2_100mm 4_LNG Tank 0.0485078 1_1.5/F 99 474912 402.051 751.375 331.792 C1Main Piperack |

All Leak Seenarios\3_... 3_100mm 1_Middle Piperack 00287872 1_15/F 270 10,9252 11.5285 767.207 338,866 C1 Main Piperack
All Leak Scenariost3_... 3_100mm 2 Condensate Tank | |0.00349315 1_15/F 261 10,9252 11.5285 767.041 342114 C1 Main Piperack
Multi-5tudy Multi-Effect " All Leak Scenarios\3_... 3_100mm 3_Train 15E 000855387 1.1.5/F 288 109252 11,5285 766.281 33245 C1 Main Piperack
All Leak Scenariost3_... 3_100mm 4_LNG Tank 00145167 1_1.5/F 108 10,9252 11.5285 726.787 345.282 C1 Main Piperack

All Leak Scenariostd_... 4_100mm 1_Middle Piperack 00517087 1_15/F 72 16.7505 62.516 1060.8 390.96 C10 Gas Dehydratio.,

All Leak Scenariostd._.. 4_100mm 2 Condensate Tank | |0.00949454 1_15/F 45 16.7505 62.0323 1070.53 37537 €10 Gas Dehydratio.,

All Leak Scenariostd._.. 4_100mm 3_Train 1 SE 00374991 1_15/F 45 16.7505 62.0323 1070.53 37537 C10 Gas Dehydratio..

All Leak Scenarios\d..... 4_100mm 4 LNG Tank 0.0128876 1.15/F 90 16.7505 62.5152 1058.87 403.151 €10 Gas Dehydiratio..
All Leak Scenarios\5_... 5_100mm 1_Middle Piperack 101744 1.15/F 207 0925903 32332 927.256 332039 C1 Main Piperack
All Leak Scenarios\5_... 5_100mm 2 Condensate Tank | |0.0116437 1.15/F 252 50.0278 165.116 969.898 327.751 C1 Main Piperack

lAH Leak Scenarios\5_...|5_100mm 2 Train 1 SE 0.0420855 115/F 261 50.0278 162,101 07265 lm.zag C1 Main Piperack
f i »
53 DNV © Side On  Dynamic = Duration Impulse = Stagnation = Reflected

DNV



Exceedance curve — dynamic pressure
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Exceedance curve — dynamic pressure

* Highly requested feature by users

« Users can view dynamic overpressure exceedance curves, in addition to the side-on
overpressure and impulse results, at various risk ranking points

[ Summary Exceedance Curves

Summary Dynamic Pressure Exceedance Curves
Combination ~ Combination 1

T
\ &= Combination 1\Middle Piperack
) ST
e —— L ot NG T
aaaaa b — ombination T\LNG Tan
e
0.0003 L-\-\‘-'—\1'"_———._' ‘“__1’“——*__‘
t ‘*‘—0-—-1.—_____—*
5 \

sssssssssssssssssssssssssssssssssssssssss
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Further improvements
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Further improvements

» Simplification of the user-defined source scenario

57

DNV ©

Models

Active Study: Study > Runin Consequence mode

« 43

4 0 Test creation of UDS and CFD dispersion sources

4 9 Study > Run in Consequence mode
4 @ Pressure vessel
~ Leak
il
%2 UDS > Leak
£ Fixed duration release
+* Short pipe
i Time varying short pipe release
9% User defined source
4 4o Pipeline point
wia Location specific breach at 50m
4 n Atrnospheric storage tank
~ Leak
5 Time varying leak
“4 UDS > Leak
> Short pipe
lT{, Time varying short pipe release
= Spill
j Vent from vapour space

af

s
4+

Cut Crl+X
Copy  Ctrl+C

Pinpoint location in 30 input view

Properties
Rename

Delete

Run

Consequence Data...
Reports...

Graphs...

GIS...

Create

Move Up

Move Down

@ Export to KFX...

> # cr dispersion source
“.". User defined source

= Standalone jet fire

s
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Further improvements

* New representative materials

58

Crude QOil [based on the physical properties of n-Octane]

Diesel (LGO) [based on the physical properties of n-Undecane]

Diesel Fuel Oil (HFO) [based on the physical properties of n-tetradecane]

Gas QOil [based on the physical properties of n-dodecane]

Gasoline [based on the physical properties of n-octane]

Heavy Distillates [based on the physical properties of n-tetradecane]

Kerosine [based on the physical properties of n-nonane]

LPG [based on the physical properties of 70 mol% propane and 30 mol% of n-butane]

Naphtha [based on the physical properties of 33.3 mol% n-pentane, 33.3 mol% n-hexane, and 33.3
mol% n-heptane]

DNV ©

AN Insert COMPONENT —

New Component
Copy Component

® Existing Component

Mame CAS
# |KEROSINE -11 ~
W |HEAVY DISTILLATES -10
# |GASOLINE -0
# |GAsOIL -8
W | DIESEL FUEL OIL (HFO) 7
#% |DIESEL (LGO) -6
# |CRUDEOQIL -5 v
Help oK Cancel
A x

MNew Mixture

@) Existing System Mixture from the list below

MName
LPG

NAPHTHA

Help oK

Cancel
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Further improvements

Viewing full details of behaviour
of CFD calculations

0 #  Open CFD results folder > & Cateqgory 2F

& Category 5D

* New diagnostics functionality
Viewing diagnostics results files
easily
8 W

File Home Settings Toaols Data View Help

O M 2@ &

- m
Full Views Grid  GIS Diagnostics
Window v Input Folder

Window Show Files
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Further improvements

e Technical documentation
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Technical Documentation b4

m Below are the available technical reference items. Double click
an item to have it displayed.
w [31. Overview
MNew Modelling in Phast and Safeti,pdf
Phast methodalogy for French risk requlations.pdf
PhastBiSafeti consequence model verification and validz
Results differences between Phast and Safeti versions.p«
w [)2. Material Properties
Multicomponent modelling paper.pdf
Multicomponents in Phast and Safeti.pdf
Property Database.pdf
XPRP Property System Theory.pdf
v [53. Discharge
ATEX Atmospheric Expansion Model Theory_Verification
DISC Model Theory.pdf
DISC Model Validation.pdf
v [jlong Pipeline Model
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Gaspipe Model Theory.pdf
Pipebreak Model Theory.pdf
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Further improvements

» Hydrogen and Carbon Dioxide guidance documentation updates

& Back

Phast, Safeti, KFX and EXSIM Help Library

Model Setup

Models & Calculations
Understanding Results
Technical Issues
Guidance Notes

Tutorials
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Guidance Notes

Guidance Note File (Pdf)

Application of Phast and Safeti to hydrogen consequences and risks - Rev 4 (November 2023)

Application of Phast and Safeti to carbon dioxide consequences and risks - Rev 4 (November 2023)
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Knowledge Centre

£

. & 82l « D
» Customer Portal has now been retired

» Access downloads, FAQs, how-to videos, webinars, __

etC ] I n th e Kn OWI ed g e Ce n tre Get Started Technical Documeantation User Conferences License Support

Publications =] Articles ]
Videos View sl
BLEWE Blast stardalone moel A TE B e 7T A — © et from vapoer space
H 7= — == = e —— —
 Link: https://myworkspace.dnv.com/knowledge- = - Y
- - - - i P
centre/phast-and-safeti/ g g s
Introduction to BLEVE blast Introduction to pool vaporisation Introduction to spill scenario type Intreduction to vent from vapour
scanario type in Phast and Safati scenario type in Phast and Safet in Phast and Safati spaca scenario type in Phast and
* 3:10 min © 2:16 min © 1:38 min Safeti
Sesic modelling videos  Phast Basic modelling videss  Fhast Besic modelling videos  Fhast * 2:2&min
= == = Eamemetelng ey (Phast
Safeti
Get Help
(®) 200
Contact support Community
Mead halp? Got in touch with ocur experts Ask your pesrs and share your sxpertize

Watch our webinars

View all
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Main highlights

* VVersion 9.0 will include:
* Phast CFD dispersion
Batch runner

Points of interest

New ignition model

Exceedance curve — dynamic pressure
* And other new features

* An active Phast CFD extension license is required in order
run CFD calculations accounting for 3D geometries o

 Version 9.0 is expected to be released in December 2023
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Captured with Snagit 2022.0.0.14113  

Webcam - Integrated Webcam  

Microphone - Microphone Array (Realtek(R) Audio)






Questions
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Contact us

For further inquiry, free trial, demo or quote, please contact us at digital@dnv.com

For technical support or questions, please contact software.support@dnv.com

Phast and Safeti are available for purchase on our Veracity Marketplace:
https://store.veracity.com/
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Our vision

/A trusted volce to tackle
global transformatlons
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