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Scope

* Create a Modelica model from scatch based in the Matlab
model made by P. FlirstTyvold for:
- Subsea Gravity Separator
- Cyclone Deoiler (Oil in water phase)
- Cyclone Dewaterer (Water in oil phase)

* Create a connection system that allows the simulation of the
system and connection with Modelica models.

* Simulating and optimizing the system.
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Horizontal gravity separator.

* DRIVING FORCE: Gravity
Based in Stokes law

EMULSION

2
. ZTd (Pd—P)g WATER PHASE

v ou(a)
Inputs: Outputs:
- Inlet flow rate - Flow rate Bottom
- Inlet oil volume fraction - Oil volume fraction Top
- Flow split
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Effect of the flow split and inlet flow
rate In gravity separator
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DEOILER

* DRIVING FORCE: Tangential acceleration generated by static
swirl element
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CONTINUOUS
OIL PHASE

Based in Stokes law
SWIRL ELEMENT

Oil in water phase

Ao g tro po
PURE WATER
Inputs: Outputs:
- Inlet flow rate - Flow rate Heavy phase
- Inlet oil volume fraction - Oil volume fraction | Light phase
- Flow split

- Swirl element
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Effect of the flow split and inlet flow
rate I1n deoiler/dewaterer

- Varying FS, q;,=13,65m%h q;,=0,135 - Varying ¢, a;,=FS=0.135
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Swirl element acts as a scaling factor of the tangential velocity
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DEWATERER

* DRIVING FORCE: Tangential acceleration generated by static
swirl element.

Based in Stokes law SWIRL ELEMENT
PURE qHPO' DW

* Water in oil phase
diro ow

* Now the droplets G
have higher density than

continuous phase. AHeo ow
Inputs: Outputs:
- Inlet flow rate - Flow rate Heavy phase
- Inlet oil volume fraction - Oil volume fraction | Light phase
- Flow split

- Swirl element
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CONNECTING THE BLOCKS

* Connector - Setting up equations relating properties in
connnected units

— Fluid connector variables: pressure, mass flow,
mass fractions, enthalpy

connector Flow _port

1
2
3 import Qil_Water Separation_System;

4 import Sl = Qil_Water_Separation_System.Units;

5 | 5L.0ilVolumeFraction volfracc "Volume fraction in the connection point";
6 ! SLVolumeFlowRate volflow "Volume flow rate in the connection point";
5

8

end Flow _port;

And the blocks are connected together as follows:

9 equation
10  connect{GS.flowporttop, DEW .flowporti ndew);
11  connect{DEW.flowportoutdewH,NODE1.flowportinleta);
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Separation system (l)

* Inlet conditions: q,.=20m3/h a..=0,4

oil, water phase =0.03
manipulating FS

Objective a
Maximize a

, ~roil oil phase
Npis s = 0,95
_ = 8.19m’/s
= = 3 Juro = 6.33m3/s QuGHT
nDIS DEW 0,89 Qtop 7.2m /S Vo= 0.995 ot Vyer = 0.935
- 094 Vtop - 0.98 DEWATERER LEp = Noge
Npispeo = Y \ FS = 0.88 / L
3
din =20m°/s ;
Vo =0.4 | GRAVITY SEPARATOR Qipo = 0.87m’/s Guro prol= 1.84m /s
FS =0.36 Vipo = 0.9 Vipo peo = 0.73
3 _ 3
* NpisgLogal= 0,95 | Gbotom =12.8M7/s Gheavy = 11.81m’/s
Vpottom = 0.07 3 DEOILER Vieavy = 0.03
A\ Qinneo = 13.67m’/s

Node 1

ot Vinpeo=0.135 \ FS =0.135 /
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SEPARATION SYSTEM ()

* Inlet conditions: g,,=20m3/h o, =0,4

Objective o water phase = 0-03
: , , P
Maximize o o phase Manipulating FS Purity loss: 7,5%
Quop = 10.47m’/s o =9m’/s
Noisgs = 0,87 Vigg = il DEWATERER | vwo =086
FS =0.85
Npis pew = 0,85 \

Qgs = =21.57m’/
an =20m’/s  Voss=0.396 | GRAVITY SEPARATOR

Voin = 0.4 \JNodel \ FS =0.49
Obottom = 11m3/5

Vpottom = 0.03
Npiscosal= 0,92 - :

Qupo =1.57 m3/5
Vupo =0.39
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Benefits of using Dymola

* Modeling and simulation platform.
eGraphical and text based coding .
eFlexibility :

-Transparent code

—Model structure

—Equation based

-Simple re-use of code .
* Object-oriented modeling language .
eEquation based, but allows using algorithms .
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