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Send all questions during the webinar via the Q&A ’
box. 4

Take part in our on screen polls. -lII

Download A copy of this presentation can be downloaded ‘
presentation using the ‘green’ Resource List button. A
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MySep Pte Ltd

« Founded in 2013 by separation specialist
consultancy — Kranji Solutions.

» Providing process operators and EPCs
means of optimising operations

« where phase separation is crucial

 Providing The Standard Software

* For separation performance modelling and

« Separator design or revamp
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MySep Pte Ltd
MySep Studio

* Detailed representation of
existing separators.

» Design of new separators or
retrofit option evaluation.

* Incremental performance
analysis:
» Gas-liquid
* Liquid-liquid

» Special analyses — sensitivity,
operating envelope, motion.
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MySep Engine

* Digital-twin in Petro-SIM with
rigorous separation.

» Based on as-built geometry &
Internals selection.

» Gas-liquid separation.
* Dynamic and Steady-state.




Petro-SIM and Digital Twins = MY SEP

AYokogawa Company

* Petro-SIM is KBC's leading process
simulation software and optimization
platform.

« At the core of Petro-SIM's technology are .‘ AT .‘

rigorous process simulation models. ROCESSNG )
» Petro-SIM's open architecture collects § BEST DIGITAL TWIN ;
real-time operations data from the site N TECHNOLOGY V4
historian.
A\ / 4
- o

 Petro-SIM also delivers high-fidelity virtual
representations of plant operating
conditions.

» The Digital Twin provides a single source
of the truth for what's going on inside the
plant at an asset level.

Proprietary Information



MySep Engine integration in Petro-SIM = MYSEP

AYokogawa Company

« KBC and MySep formed a
collaboration to offer a
solution that helps operators
Manage processes subject

to separation constraints. v S
« The Digital Twin evaluates e T .

process system performance T

based on actual operating “nputs

data. G
» Explore separation sons

performance constraints on

overall process operation.
 Evaluate optimum retrofit

CO nflg u ratlo ﬁS. | Design | Reactions | Rating |Worksheet | Plugin |

MySep - Insufficient Data |:| Ignored
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MySep Engine integration in Petro-SIM = MYSEP

AYokogawa Company

 The MySep Engine
provides calculations with
detailed separator

1 v-1003 — O b

Viewed Plugin: MySep w

pe rfo rMmMance resu |tS Adivate A | fifessel g100 [micron] 7.000
. . Configure Vessel Carryover Flow [m3/h] 2.3758-11
* Ligu id car ry-over rate « Inputs Vessel Carryover Ratio [vol % 0.0000
Vessel Vjessel .Effi.cienqr 4] 100
« Maximum droplet size = Hemy Liuid Cay Over M3/ e
Water Vessel Qil Carry Over [m3/h] 2.364e-11
» Pressure drop e [ s cmcer e e
# Results
» Results are displayed Vesse
directly in the process rostomerst

Sl m U |at | O n . | Design | Reactions | Rating |Worksheet | Plugin |

* The effect of the liquid
carry-over propagates

across the flowsheet. H MYSEP

[
A N Xengine

|:| Ignored
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Typical Workflow i Y SEP

AYokogawa Company

1. Build simulation case in

4 Import MySep geometry file
Petro-SIM into the Petro-SIM plugin

2. Import simulation data into

5. The Petro-SIM plugin
MySep Studio

automatically updates process
data for MySep Engine

&
) T hd

3. Specify geometry of
separator and internals in

4 6. MySep Engine returns carry-
MySep Studio

over and pressure drop to
Petro-SIM

B
]
B VL

L Z
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Typical Workflow lllustrated = MYSEP

AYokogawa Company
@ 1
lal MySep - Process data input - V-1003 — O e
‘ - O X
Data input I ' -
U Vessel & nozzles l Liquid levels l Liquid section l Inlet & Gas section l Agglomerator l Demisting device #1
Number of I L j I Import — Horizontal vessel layout ——
+0 v-1003 — O %
— Operating conditions Inlet nozzle location I_
—F—— | Operating pressure IR 0.9868 et nozze | |
Operating temperature | °C j | 40 Gas outlet nozzle location I_ Connections Delta P
41 Gas outlet nozzle C/L I' ; ) 2,748 kPa
— Gas User Variables
HC liquid outlet nozzle C/L I— Notes
Gas flow rate I kg/hr j I 541.1
Gas molecular weight I kg/kmol j I 52.511 Boot C/L I_ T
Gas density I kg/m= j I 4.202 iquid Volume
Compresstyactr o] mdmenso seplengths | _copydrawing |
Gas viscostty | =l 0.008217 T ¥ Liquid Level
Use gas law for density? no 4 - () separator
O‘ E| (®) 3 Phase Sep
— Hydrocarbon liquid o OTank
et e ra- | - —I Design | Reactions | Rating | Worksheet | Piugin |
n | Reactions | Rating orkshee ugin
HC lquid density [ kame =] | 644.98
HC liquid viscosity I P j I 0.2312 |:| Ignored
HC liquid surface tension | aynejom x| | 15.077 a
— Water e
Water flow rate I kgfhr j I 568.41 ﬂ
Water density I kg/m? j I 995.99 ﬁ\% g
Water viscosity [ e = 0.6514 i i
Water surface tension I dynejem x| I 69.493
e =l
= MY SEP g
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FCC reactor model in Petro-SIM = MY SEP

AYokogawa Company

* Petro-SIM is the ideal simulation environment to build simulations
that involve complex refining operations, like FCC Units.

* Our FCC reactor (FCC-SIM) is a state-of-the-art computer model,
highly recommended by major refiners around the world.

« FCC-SIM allows the following:
« Feeds/products/cutpoints evaluations
« Operating target selection
« Catalyst evaluation, selection and benefits
* Unit optimization
* Debottlenecking evaluation and benefits
* Process monitoring
» Data reconciliation
- Etc.
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FCC reactor model in Petro-SIM

©

’ FCC-Mete}

FCC
Inerts

—-_———
Regenerator
Steam

——
Regenerator

O

Fluegas
#1

1 N
Effluent

Mixed Air #1

A

&

FCC

L

Coke

Q

FRESH
FEED 1

—

[ Reactor
Steam

FCC

Riser
Injection
Steam
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P Zes - b X
Design Flue Gas Streamis) Product Stream FCC-5IM
Connections | Fluegas #1 b | Effluent v|
Other Connections
Geametry Inerts Stream |Coke SHEEL |
Misc FCC Coke ~
User Variables FCC Inerts >
Notes # Risers Detailed Diagram
Range Checks # Regens
Recycle(s)
Regen Air Stream(s] Recycles Type Injection Point
Regenerator Mixed Air #1 v| J <empty> w v Riserl Inlet w

Feed|s)

Feeds
FRESH FEED 1 v ]
<empty> w

Injection Paoint

Riserl Inlet w
Riserl Inlet w

Use External Recycles

Fluid Package | Basis-1

MName |FCC

—| Design | Operating Data | Catalyst | Calibration | Worksheet | Results | Base Delta |

Delete

Run Stop

Dlgnored




Case Study - Separatorsin an FCC unit = MY SEP

AYokogawa Company

« Assuming a weakening market for
naphtha and a strengthening
demand for petrochemical
feedstock.

* Planned targets consequently yield
more propane and light products.

* The following operational changes
were explored:

« Case A-anincrease of the
throughput by 15%

» Case B - increase the ZSM-5 catalyst
addition to existing inventory and

» CaseC - increase the riser outlet
temperature to 540°C (1004°F) to
INCcrease conversion
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Case Study—Separatorsin an FCC unit
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Case Study—Separatorsin an FCC unit

7 MY SEP @
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Separator

Configuration

Nozzles

Internals

MF Condensate Receiver

Separation type: 3-phase with boot
Vessel dimensions: 3962 mm x 11888 mm
Boot dimensions: 1524 mm x 2362 mm

Inlet: 32"
Gas Outlet: 24"

HC Liquid Outlet: 20"

Water Outlet: 3"

Vane type inlet device
No demisting device

st Stage Compressor KOD

Separation type: 2-phase
Vessel dimensions: 2515 mm x 5029 mm

Inlet: 24"
Gas Outlet: 24"
Liquid Outlet: 2"

Half pipe inlet device
No demisting device

2nd Stage Compressor KOD

Separation type: 2-phase
Vessel dimensions: 1575 mm x 4750 mm

Inlet: 12"
Gas Outlet: 12"
Liquid QOutlet: 4"

Half pipe inlet device
Mesh pad demisting
device

HP Receiver

Separation type: 3-phase with boot
Vessel dimensions: 2210 mm x 8840 mm
Boot dimensions: 686 mm x 1219 mm

Inlet: 10"
Gas Outlet: 8"

HC Liguid Outlet: 10"

Water Outlet: 2"

Vane type inlet device
No demisting device
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Case Study - Separatorsin an FCC unit = MY SEP

AYokogawa Company
frrmmr/ S—

Compressor KOD

MFC Overhead
Receiver
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Case Study - Separatorsin an FCC unit = MY SEP

AYokogawa Company
2"d Stage p
Compressor KOD
=

HP Receiver

* e o CEIIEEED
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Case Study - Separatorsin an FCC unit = MY SEP

AYokogawa Company

« Simulation results using original separator designs.

Case A Casze B Case C

m MFC Ovhd Condensate Receiver B1st Stage Compressor KOD

Pressure drop, kPa
— ™~ W
[ T S T 4 N O 0

O
U

m2nd Stage Compressor KOD HP Receiver
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Case Study—Separatorsin an FCC unit

« Simulation results using original separator designs.
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Case Study—Separatorsin an FCC unit
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Case Study—Separatorsin an FCC unit
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Volume Frequency Distribution

(volume per micron)
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Case Study—Separatorsin an FCC unit
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Case Study—Separatorsin an FCC unit = MY SEP
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Case Study—Separatorsin an FCC unit = MY SEP

MFC Ovhd Condensate Receiver -
Inlet and Gas Outlet Droplet Size Distribution

AYokogawa Company
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Case Study—Separatorsin an FCC unit = MY SEP
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« Simulation results using original separator designs.

m Ist Stage Compressor KOD HP Receiver
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Case Study—Separatorsin an FCC unit = MY SEP @

AYokogawa Company
Separator Internals 2nd St
MF Condensate Vane type for inlet device and a vane pack vertical demisting d g e
Receiver device Com pressor KOD (==
1st Stage Compressor Vane type inlet device a horizontal mesh agglomerator and a —
KOD mesh pad demisting device
2nd Stage Compressor | Vane type inlet device, a horizontal mesh agglomerator and a
KOD mesh pad demisting device

MFC Overhead

Receiver 15t Stage
Compressor KOD
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Case Study - Separatorsin an FCC unit = MY SEP

AYokogawa Company

« Simulation results using retrofitted designs.

Case A Casze B C

B MFC Ovhd Condensate Recelver B1st Stage Compressor KOD

Pressure drop, kPa
o I~ L
th Mot oL

o
U

ase C

B 2nd Stage Compressor KOD HP Recelver
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Case Study - Separatorsin an FCC unit = MY SEP
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« Simulation results using retrofitted designs.

B MFC Ovhd Condensate Receiver

Liquid Carryover, kg/hr
U1 N
(@] @2l

N
@)l

Case A Case B Case C

@]
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Case Study—Separatorsin an FCC unit = MY SEP

MFC Ovhd Condensate Receiver - Original vs. Retrofitted
Gas Outlet Droplet Size Distribution

AYokogawa Company
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Case Study—Separatorsin an FCC unit = MY SEP

MFC Ovhd Condensate Receiver - Original vs. Retrofitted
Gas Outlet Droplet Size Distribution

AYokogawa Company
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Conclusion i MY SEP
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* Digital Twins, based on process simulation models have become a pre-
requisite for optimizing operations and achieving production targets.

 Where phase separation processes are crucial to asset operation, it is
essential the digital twin accesses rigorous separation modelling.

* From sand face, to topside facilities, and downstream processing, Petro-
SIM digital twins, enhanced with MySep modelling, reveal opportunity
for improved operation within physical constraints.
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Q&A =il MYSEP
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Send your questions via the Q&A box. Q
Download A copy of this presentation can be downloaded ‘
presentation using the green Resource List button. (I |
Take our short survey to give us your feedback on
today’s webinar.
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