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What affects separation effectiveness ?

Flow distribution

Uneven distribution means:
high local velocities

thus, poor droplet gravity capture
and poor conditioning for:
demisting
liquid-liquid settling

Spreadsheets usually

Size separators on mean
velocities !

MySep Pte Ltd

Mandate good practice
-strive for an even
distribution !




Internals selection and Flow Distribution e '|\/| YSEP
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Liquid shear at inlet

Poor distribution over demister



Vane Pack regimes.mp4

Rating Example — Typical Scrubber arrangement

m MySep - Process data input - Scrubber

{BEE TRt

MySep Warnings

Number of cases | 3 ﬂ | Case 1 ‘

Copy data

H H 8 From case ’1—L|
Liquid shear at inlet T

Flow multiplier 1.00

| — 1 r — T - - Copy

Jetting over liquid surface imprt dota o

v Simulator...
Gas viscosity |‘:P ﬂ | 0.012 | 0.012 |

Spreadsheet...

Indirect flow path -acceleration

HC liquid density | kgim* x| | 600 | s00 | 500
P [ e - 1 11 1

Turning

Warer now rate 1o

Water density | ka/fm?

Flooding and liquid re-entrainment

Design notifications

INFORMATIVE:

L]
Ret roflt D e m o amm Inlet momentum exceeds the commen guideline of 1000 kg/ms? for the selected inlet device.

Selected inlet device may cause shearing, re-entrainment or gas mal-distribution. Due to these erratic effects, actual 3 |: FJ
vessel performance may be significantly lower than predicted.
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Retrofit Scrubber S : |\/| YSEP

Performance | proplet size distribution ] Pressure drop ] 51300

COverall vessel gas-iquid separation performance

Case 1 Case 2 Case 3 R

Droplet carryover d100 {micron) 33 14 46

Carryover rate {m2/hr) B MySep v3.0.0

C te (LSGMMSCF — ) Cyclones
bttt st I:":I[Flle Data Input  Analysis  Tools  Results  Help

Vessel effidency (%) .
MNew Project...

Add Mew Yessel..,

Mesh agglom
Manage Project...

| Liquid section ] Inlet & Gas
Carryover per stagt Open... |

Save
Save As... )
\tation | Vertical - | 1000

Gerl:x;ate report...
Exit r (mm} 1300

Vessel Tan-Tan {mm) lﬁ
L L =

Carryover (mifhr)

Inlet device Gravity Mezsh agglom. Cyclones

B Casel MCaze2 Case3

Full report available as pdf...
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CFD Confirms Good Distribution e N Sk P
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CFD Confirms Good Distribution 2 MY SEP
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Some “Undesirable” internals configurations 2 MY SE
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Some more “Undesirable” internals configurations ™"’ '|\/| YSE

Horizontal Separators

.

MySep Warnings

T
i

Examples of other
“undesirable”

configurations you may
specify in Rating mode

10



Another poor demister arrangement celOl '|\/| YSEP
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Rapid degradation of molecular sieves

o
Velocity :
e ==\ LNG process — carry-over at 35% capacity

Velocity
Streamline

> OO =ML NOHDN OO0 Db b~ 4
L oSNt Omhw o oS N
= SR~ BROORON M

3
2
!

Ege
\.

S N — I O = > TIP O0 = P2 O G0~ L7 &

OOMBL) = O ~IMLIPIOIID

“Use designs that
positively affect flow
distribution”




What affects the separation ? 2 MY SEP

Piping layout

Flow characteristics

Valves, fittings etc...
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Impact of piping layout

Combinations of bends

Promote swirl

Bias liquid and vapour flows




Impact of piping layout ol N : |\/| YSEP

Possible high vapour velocities
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Liquid surface interaction
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Re-entrainment potential




Flow Characteristics - condition of fluids entering 22

Consider a 3-phase production separator

How does the inlet pipe diameter....

Affect inlet mist and hence performance

MySep Pte Ltd
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Flow Characteristics - condition of fluids entering

Performance

Carryover rate (m3/fhr) : § 0,800 0,242 0.116
Carryover rate (UsGMMSCF) : | 20.28 7.69 4,91

18” I N |et p| pe Croplet carryover d100 (micron) :

Inlet piping .F‘res.sure drqp [mb.?r} :
Oil residence time {min) :

— Water removal d100 (micron) :
Key liquid phase mode for G- calcs | HC liquid :‘T Water residence time (min) :
Oil remorval d100 {micron) :

Pi i Actual ID  Rough
|E§ds_::zle c[mfn]l u:uu[r?-lmnjess Max droplet size - predicted (micron)

| 18 || 45720 | o0.0460

Mist fraction - predicted (%) I : 33.07% 18.19% I

Override predicted droplet size |

Overrid dicted mist fraction |
verride predicted mist fraction s 158,792 109,535 2 301

Flow regime
Performance

Carryover rate (m3/fhr) : | 0.047 0.013 0.009
Carryover rate (USGMMSCF) 1.20 0,58
” : Droplet carryover d100 {micron) : a2 3
20 | n |et plpe Pressure drop (mbar) : 112 a0
Inlet piping — Qil residence time {min) : 3.62 4,14
Water removal d100 (micron) 339 315

T HC liquid - Water residence time (min) ; 9,33 6.22
Key liquid phase mode for G- calcs Oil removal d100 (micron) : 145 181

Fi i Actual I Rough
|E|§ds_:§e E[mfn} Du[r%mrgess Max droplet size - predicted (micron)

! 20 || s0s.00 | 0.0460

Mist fraction - predicted (%) I 14.47% : 4.10% I

Override predicted droplet size [

Override predicted mist fraction [
Mist flow rate (m3/hr) 47.913

Flow regime

MySep Pte Ltd




Flow Characteristics - condition of fluids entering

18” Inlet pipe

Inlet piping

Key liquid phase mode for G-L calcs | HC liquid

Pi i Actual ID  Rough
|E§ds_::zle c[mfn]l u:uu[r?-lmnjess Max droplet size - predi

| 18 | 45720 | 0.0460

Override predicted droplet size |

Owverride predicted mist fraction |

ﬂ Flow regime

Mist fow

20” Inlet pipe

Inlet piping

Key liquid phase mode for G4 cales | HE liquid -

Fipe size Actual ID  Roughness
(inch}) () ()

| 20 | s508.00 | 0.0460

Max droplet size - predicted (mi

action - predicteq
Override predicted droplet size [

Override predicted mist fraction [

Mist flow rate (m
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Inlet piping horizontal Flow Regime Map (Taitel & Dukler)

Annular - Dispersed
liquid
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Inlet piping horizontal Flow Regime Map (Taitel & Dukler)
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Designing with Good Practice o G ) |\/| YSEP

L\Fk}wsheet Case (Main) - Solver Active = | +

—
-100 o

8§ 12 @
HPZ
V-0301A Aﬂercuuler V-0302A Aftercooler
—
Q- 1 01 Q-103
HP1A HP2A
I—T—D

Offgas

Cooler TEE-100

Size a 3-phase production separator

9
&;D - Import HYSYS process data & properties

1st Stage
Separator

L

Design & verify performance

MySep-Studio
Design Demo ...




B Mysep v.00 Design... Results Summary

File Datalnput Analysis Toocls Results Help

SOMG_Pres_14Jan20- MySep data.xls MySep SONG Pres 14 Jan 2020

Design Mode 1st Stage Sep {}ﬂ

Design Qwverview

Project information Design notifi

Sized vessel & nozzles

Project : MySep S0OMG Pres 14 Jan 2020 << Mo desig
Veszel name :  1st Stage Sep
Veszel tag :

Vessel configuration

Vessel orientation :  Horizontal
Vessel e dumerer : 2430 o Recommended flow conditioning baffles

Vessel tan-tan length @ 9330 mm

Piping & nozzles

Inlet piping : 26" (660,40 mm I0)
Inlet nozzle : 267 (560,40 mm ID)
Gas outlet nozzle @ 167 (406,40 mm ID)

sy Sized vane pack demister

Internals

Inlet device :  Vane type
Agaglomerator :

Demisting device £1 'l;'ane pack y
Demisting device £2 :
SerforatedBaffles: 2
1/} Performance

Carryover rate (m2/hr) :

Carryover rate (USG/MMSCF) :

Droplet carryover d100 (micron) :

Pressure drop {mbar) :

Qil residence time (min) : : . .. ..

Water removal d100 {micron) : Plate coalescer —improved Liquid/Liquid

Water residence time (min) : , performance
Qil removal d100 {micron) :

Water residence time {min) : 1.50
et d ol Mmicre 2 82




Modelling
* MySep research-derived
models & correlations

- Separation efficiency Research & validation
- Droplet size distribution —————————

e & selected published
__Mmodeis




Validation ;;;;.;;;.;::.: °|\/| YSEP

Used by operators, EPCs & suppliers with
deep domain expertise

Validated by SMEs with in-house data &
know how

Customer commissioned validation tests
....prior to licensing

Mist Fraction

MySep research - Kranji Solutions Pte Ltd
(sister company)

MySep Pte Ltd Kranji video... o


file:///C:/Users/Thomas/Documents/Business/MySep/MySep_Marketing/SONG_14Jan20/Videos/Kranji_Consultancy_Contract_Research.mp4

MySep Customers |

Ex¢onMobil ConocoPhillips

/‘ Chevron
U'

PHILLIPS
m North Oil

. |
PETRONAS g ¢
6 MEDCOENERGI @ 9®retroleum

. . Marathon )
Western Midstream munon) Petroleum Corporation




MySep Customers I

Engineering
Contractonr @

GENESIS

TECHNIP
ENERGIES

Ui

0 Kiewit

&

a.._‘

\W"CHIYODA

CORPORATION

Worley

rgy | chemicals | re

TECNICAS REUNIDAS

&, MODEC

altera

INFRASTRUCTURE

' Bonatti

PROCESS

‘ CONSULTING

@ s:rvicss INnC

CLG
Y 4

Chevron Lummus Global

SOLUTIONS PTE LTD

OFFSHORE

TECHN
ENGINEERING CENTER

www.bpt.no




@

MySep Customers Il w=e MY S

ki W TechnipFMC L

Supplier

@ WAMACS  IMIlgie,,

JEONJIN Ee s BOLD

ENTECH LTD. Quality Wire Products Co. wit Propuetion serviees Lbe

MySep Pte Ltd




Rigorous Separation in Your Digital Twin

MySep Engine

In steady state simulation

In dynamic simulation

MySep Pte Ltd
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MySep Products — Summary
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MySep Engine

e Simulates performance inside

, simulator
MySep ..
o - Liquid carry-over
i "",I - Pressure drop
gine

e Steady state and Dynamics
- HYSYS, UniSim, Dynsim, K-Spice,
Symmetry, Petro-SIM

MySep Pte Ltd



[ tom.ralston@mysep.com ]

Www.mysep.com

www.kranjisolutions.com

support@mysep.com
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THANK YOU !



