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ABSTRACT

Crude ail is produced from oil reservoirs contain water, gas, salt, sediment and small amounts of metals are, for the
preparation of this fluid for export refineries that produce food products can be separated gross be water to
Isolation crude oil and gas in the Vessel called separator is used most commonly used three-phase separators are
horizontal, multi-stage operation is performed during the first stage of separation near the oil tanks do be called the
wellhead separators are known. Software has been studied to implement content Aspen Hysys 2006 software is used,
it is considered a horizontal three-phase separator , the resultsindicate that differences in the number of parameters
low Mddvdy and in most casesis negligible for low margin is proposed .

Keywords: Simulated three-phase separator, oil separatioratpe, constant pressure

INTRODUCTION

A three-phase separator gas - liquid separationceeor gaseous, liquid and low-density (eg crudg @igh-
density liquid (eg water) and sometimes solid pbes (eg, sand along with the output shaft) , isduss defined.
This equipment is widely used in many chemical psses, such as offshore oil and gas and petrocalepnijects
are.

The crude oil is taken out from, below the surfatsoil by digging and pumping through machine. lige crude
oil taken is processed to remove the impurities §klts, sulphur and water.

The main task of the three-phase separator , grayicbnditions in which the different phases présera stream
based on the difference in density, are separatedother words , the heavier agueous phase disgpdrs a

hydrocarbon phase due to buoyancy force upward nmsgeparated from the aqueous phase . Also , altleet

higher density of the agueous phase to the orgdrase to the organic phase is separated downvz2nghnic phase
droplets suspended in the gas phase , due to thewrd force of gravity to be separated from the glaase to the
organic phase join. The mechanism of phase separdtie to the Drjdaknndh , except household typarsgor is a
gravity separation . The mechanism of separatiafiviiding two-phase gas - liquid separator , liquidjuid , based
on the same principle.

A three-phase gravity separators, Horizontal aadival Tanks are designed to be, it depends ondhditions and

such limits of design variables space to instaeparator (this is important on offshore platforiss)n this paper,
three-phase separation due to the very wide apiplisa(especially in the cross-shore) have beesidered.
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Despite the separation mechanism in this type paisgion, the separation mechanism is much sintphkan the
separators such as cyclones (separation in cyohitie centrifugal force is used) or CFD analysis bt jet
impingement cooling on the curved surface, thegitesr this type of separator always easy is nov@ased with
and requires experience, a designer and havindgsidata.

The complexity of this type of spacers becausentimber of variables involved in determining the rappiate size
of the separator is high, such as the separaterseparator diameter, Bfl success, Bfl height,fliie residence
time, light and heavy fluid residence time manyiafales other. SimilaHeat Transfer Between Impinging Circular
Air Jet and Finned Flat Platdlso, no clear and explicit relationship betweeriables have been told not to
communicate, which adds to the difficulty. This sasi never designed a unique solution does not exist

EXPERIMENTAL SECTION
The model explains

Crude oil will have the following characteristioslated to the oil separator to make it a three-phgss, oil and
water separation can be simulated, The resultseo$itnulations to compare with experimental data.

stream Oli Sea Line
Discription
Vapour frac. 0.0868
Temperature (0 C) 26.32
Pressure ( barg) 12
Molar Flow (kg mole / hr) 2510.9927
Mass Flow ( kg/hr) 321414.531
Lig .Vol Flow ( barrel / day) 388.1384
Enthalpy ( kw -7.17E+0I
Density ( kg/m3) 403.4808
Mole wt. 128
Spec.Heat ( KJ/kg-c ) 1.9971
Therm Cond (w/m-k )
Viscosity (cp)

Z Facto
Sur Tension ( dyne/cn
Std. Density ( kg/m3)

Nitrogen (mole frac. ) 0.0003

H2S ( mole frac. ) 0

CO2 ( mole frac.) 0.0068

H20 (mole frac. 0.301¢

Methane ( mole frac 0.087¢

Ethane ( mole frac.) 0.0376

Propane (mole frac.) 0.0398

i-Butane ( mole frac.) 0.0126

n-Butane ( mole frac. ) 0.0265

i-Pentane ( mole frac 0.016

n-Pentane ( molr frac 0.021¢

KC6 ( mole frac. ) 0.0429

KC7 ( mole frac. ) 0.0579

KC8 ( mole frac. ) 0.0399

KC9 ( mole frac. ) 0.0367

KC10 ( mole frac. 0.034:

KC11 ( mole frac.) 0.0245

C12+ (mole frac.) 0.213

componentname cI0C) | R(barg) | W (m3/kg mole) W Lig.Dens (kg/m3) Molwt Boil.pt (QQ
KC6 234.65 32.82 0.35 0.271 689.9997 84 63.9
KC7 269.05 31.51 0.387 0.31] 727 96 91.9
KC8 297.45 29.51 0.431 0.349 749 107 116.7
KC9 325.15 27.37 0.481 0.392 768 121 142.2
KC10 349.05 25.3 0.537 0.437 782 134 165.8
KC11 370.15 23.51 0.587 0.479 793 147 187.2
Cl2+ 627.31 9.95 1.6455 0.9071 921 408 463.15
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Before it is better to have a precise definitiortted term simulation, In order to obtain the siriola output data
based on the input data and profile informatiorcpssing devices (some of which are given to thevsoé by the

user) is.

The simulation software used in Aspen Hysys 2006 gowerful software to simulate the processeslipfjas and
petrochemical, Simulation and Design Rating is diongvo ways, in case Vessel Rating outputs oljeetdesign
information is available regarding the changes eorgetry and geometric characteristics of the irgprgam and
change profile, but we checked Vessel design mdtteimput - output data is computed Vessel dessgmulation

or Rating is done.

The overview of the petroleum refining process tirah we'll start working simulations.

Main Menu

Oil Overview

At the beginning of each simulation process, we stih the Basis, the equation of state of theemat used and
the type of chemical reaction process is charatédri
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|| & smteion e anager e

-Component List

omponent

Component List - 1

H

View..,
Add
Delete
Copy

It |

Expart...

Fiefresh

Re-import

-_

Eumpunentsi Fluid F'kgs_] Hypotheticals_! 0l Manager !_Fieactions 1 Component Maps ! Uszer Properties _l

Enter PYT Environment... J [ Enter Simulation E nriranment. ..

After entering the Main Component of the softwaretioose the inlet feed

Add Component -Selected Componenty————— ~Components &vailable in the Component Librany
i b Traditional -
- Hepathetical 171 Sim Mame @ Full Mame ¢ Spnonym (1 Farmula
----- Other
§e-ihdd Pure Ethane c2 C2HE (il
Fropane C3 C3HS o
. iButane iC4 C4H10
n-Butane n-C4 C4H10
i-Pentane i-CH CaH12
r-Pentane nLCh CaH12
Remoye-—- nHexane CE CBH14
n-Heptane C7 C7H1E
; n-dctane Ca CaH13
n-Decane c1a C10HZ22
— ! nC11 C11 C11HZ4
| Yiew Component nC12 iz ClzH2E
nL13 C13 C13Hz8 bt
[] Show Synonyms [ Chuster

= —
Selected i Comporent by Type |
Mame _l:omponent List-2

The choice of materials should be used to fit theation of state is the best equation for edibadients are
hydrocarbons Peng-Robinson equation is
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5 Simuition B Manager

Cupent Fluid Pack age: Flowshest - Flid Phy besocialions——| Propeny Package Selsction——————————————
Bassl NGO PPPengRabison | iy | Floushest FiPkaTe] |[Loekefoge || PV Package ile
E : | 156 [Main] | Bal || Marquies © Al Types
dd. MBWR (71 EDSs
EBStSIBBa‘m - 71 Bctvity Madels
| Dekle | N;UT EC el {7 Chan Seadsr Models
S U Elechiobts E  Vapour Press Modeks
[ Copy | W 171 Miscelanecus Types
! | ||PATm
Defaub FlidPkg ~ Basis] zgualvsnx - [ LawchPopaty iz,
~Fluid Pk for New Sub-FlowShests——| . .
~Component List Selection
©) Use Default Fluid Pg - e
171 Use Parent's Fluid Pha Camparent Lis-1 )

—4 i —1 .
Components  Fluid Pkgsl Hypatheticals I 0 Manager IHeaclions I Camparent Maps I User Pref. SelUpl Farameters I Binay Coeffs IStabTest. I Phase Oider IHHHSITabLﬂBI INUIBSI

Enter PYT Emionenl, | E

| Mame Basi Preperty o | |\

We can choose to enter a simulated environment aitturrent flow of information to enter, this infieation
includes name, current, temperature, pressure,dlmvcomposition of the feed ingredients are

251 Noleme 2hsc - Asper HYSYS 200
File Edit Simulation Flowsheet PFD Tools Window Help

Dk daalk|=c | ©|oe 4 Enwueé;l:gass[Main]

€ Defaull Colou Scheme

Simulation by selecting a three-phase separatdirtan enter the parameters associated with theratpn of three
current outputs are Run
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'E PRD Case (Main) B
H H E | H E:E ‘ ;:: A ¢ @7 H @ Defaul Colour Schene %

Water

However, we report our simulation results and camspa with experimental data, we can do it withlGtrR to
bring up all the results of the Vessel

| Case Name: C\Program Files (x86)\AspenTech\Aspen HYSYS 2006\Cases\V-100A hst
L LEGENDS

3 Calgary, Alberta Unit Set: sl
n aspen CArgAgA
T Date/Time: Wed Jul 31 02:04:00 2013
KX
7| 3 Phase Separator: V-100A

§
m CONNECTIONS

1t

E7S Inlet Stream

13 Stream Name | From Unit Operation
14| Oil Sea Line |
L Outlet Stream

16

17 Stream Name To Unit Operation
18] Gas

19] Ol

20] Water

21
(5] Energy Stream

23 Stream Name | Fram Unit Operation
24 |

25

[5e] PARAMETERS
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- PARAMETERS
77| Vessel Volume: 80.07m3 | Level SP: 5000% | Liquid Volume 40.03 m3
28] Vessel Pressure 1100 kPa | Pressure Drop: 1 0.0000 kJih | Heat Transfer Mode Heating
P !
E User Variables
— RATING
2
3
= Sizin
k! g
3 Cylinder \ Horizontal | separatorhasaBoot Yes
36| Boot Diameter: 1.067 m | Boot Height: 3200m
37| Volume 80.07 m3 \ Diameter: 9600m*
3% g
E Level Taps: Level Tap Specification
40| Level Tap PV High | PV Low \ OP High OP Low
41
H Level Taps: Calculated Level Tap Values
43| LeveiTap \ Liquid Level | Aqueous Level
44 s
i Options
48] PV Work Term Contribution (%) \ 100.00*
A7
E CONDITIONS
48] Name 0l Sea Line ] Gas Water
50| Vapour 0.0873 0.0000 1.0000 0.0000
51] Temperature C) 26.3200 1 261941 261941 26.1041
52| Pressure (kPa) 1200.0000 * 1100.0000 1100.0000 1100.0000
53] Molar Flow {kgmole/h) 2510.0888 1522 4021 232 2241 7563626
4] Mass Flow (Kgfh] 3214145313 * 302474.8495 53103126 13620 3692
55| st Ideal Lig Vol Flow ma/h) 388.1381 360.0101 14.4700 136581
56] Molar Enthalpy (KJngmo\e) -3 553e+005 -4,2976+005 -9.268e+004 -2.861e+005
57] Molar Entropy (klikgmole-C) 279.2 4079 1706 54.02
53] Heat Flow (kdm) -8.92046+08 -6.54108+08 21523407 -2.1642e+08
59
o] PROPERTIES
61] Name Qil Sea Line Qil Gas Water
62] Molecular Weight 128.0 198.7 2287 16.02
63] Hyprotech Lid. Aspen HYSY S Version 2006 (20.0.0.6728) Page 1 0f2
Licensed to: LEGENDS * Specified by user.
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L1 Case Name: C:\Program Files (x86)\AspenTech\Aspen HYSYS 2006\Cases\V-100A.hsc
| 2} LEGENDS
% aspen gi&:gAA\bena u.mt Sel: Sl
T Date/Time: FriAug 02 1218:07 2013

[
% 3 Phase Separator: V-100A (continued)
m PROPERTIES

11] Name Qil Sea Line Qil Gas Water

12] Molar Density (kgmole/m3) 3.134 4.209 0.4631 55.87

13] Mass Density (ka/m3) 401.2 854.2 10.59 1007

14 Act Volume Flow (m3/h) 801.1 3541 501.4 13.54

15] Mass Enthalpy (kdikg) 2775 -2162 -4053 -1.588e+004

16] mass Entropy (kJ/kg-C) 2181 2053 7.459 2.0098

17] Heat Capacity (kJ/kgmole-C) 254 .4 3737 4581 7769

13] Mass Heat Capacity (kl/kg-C) 1087 1.881 2.003 431

19] Lower Heating Value (kl’kgmole) — — — 3.501e-002

20] Mass Lower Heating Value (kdikg) — — — 1.943e-003

21] Phase Fraction [Vol. Basis] 3.496e-002 — — —

221 Phase Fraction [Mass Basis] 1.538e-002 2.122e-314 2.122e-314 2.122e-314

23] Partial Pressure of CO2 (kPa) 42.24 0.0000 3048 0.0000

24| Cost Based on Flow (Costis) 0.0000 0.0000 0.0000 0.0000

25| Act Gas Flow (ACT_marn) 5 = 501.4 e

26| Avg. Lig. Density (kgmole/m3) 6.469 4229 16.05 55.38
27| Specific Heat (kl/kgmole-C) 254.4 373.7 4581 77.69
28] Std. Gas Flow (STD_m3/h) 5.937e+004 3.600e+004 5491 1.788e+004
291 Std. Ideal Lig. Mass Density (ka/m3) 8281 840.2 367.0 997.9
30] Act Lig. Flow (ma3/s) 01023 9.836e-002 0.0000 3.760e-003
31]) ZFactor — — — —
321 Watson K 1.63 11.63 17.32 8.522
33] User Property - - - -
34] Partial Pressure of H2S (kPa) 0.0000 0.0000 0.0000 0.0000
35) Cp/iCp-R) 1.034 1.023 1.222 1.120
36] Cp/Cv 1.005 1.023 1.280 1.148
37] Heatof Vap. (kJ/kgmole) 2.104e+005 2.940e+005 1.578e+004 3.693e+004
38] Kinematic Viscosity (cSt) — 7.448 1.065 0.8608
39] Lig. Mass Density (Std. Cond) (kg/m3) 867.5 863.2 — 1015
40| Lig. Vol. Flow (Std. Cond) (m3/h) 3705 350.4 — 13.43
411 Liquid Fraction 09127 1.000 0.0000 1.000
421 Molar Volume (m3/kgmole) 0.3191 0.2326 2159 1.790e-002
43| Mass Heat of Vap. (kdikg) 1643 1480 689.9 2049
441 Phase Fraction [Molar Basis] 0.0873 0.0000 1.0000 0.0000
451 Surface Tension (dyne/cm) — 20.70 — 71.88
46| Thermal Conductivity (W/m-K) — 0.1282 2.947e-002 06128
47| Viscosity (cP) — 6.363 1.128e-002 0.8667
48] Cv (Semi-ldeal) (kd/kgmole-C) 2461 365.4 37.49 69.37

You can also draw graphs for various parametershwivie will draw some of these parameters.
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Case Study 1

= Waler - Makr Pl

=l

e

EE_EEHE”

et

==

Water - Molar Flowe (kgmolad)

4004 6009 000

1000

Qil Sea Line - Molar Flow (kgmole/h)

Case Study 1

1200 1w

£ 53 Molar Pl

100

12003

100 3

ﬂa;af“'

800 3

T

100 3

="

o -

Sas - Molar Flow (kgmolemh)

2000 3

0000 3
2

mn 4000 6000 3008

1000

0il Sea Line - Molar Flow (kgmole/h)

931

1200 1 1800




Mohammad Rashid Jahangiri and M ohammad Nouri J. Chem. Pharm. Res,, 2014, 6(11): 923-936

Case Study 1
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| —= Oil- Temperature ‘
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RESULTSAND DISCUSSION

By comparing the data in the table below some m#dron from the laboratory of the Institute of @ild some have
taken control of 24-hour average computer simutatesults to verify the correct functioning of tbeparator will
see. The following table shows the main parametmiside temperature, pressure Vflv computer contehsity
and viscosity of the Petroleum Industry Researdbotatories and other parameters are measured.
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Separator Experimental Data

stream Oli Sea Ling  Gas out let Oil out let Waitdtrlet
Discription
Vapour frac. 0.0868 1 0 0
Temperature (0 C) 26.32 26 26 26
Pressure ( barg) 12 11 11 11
Molar Flow (kg mole / hr) )| 2510.9927 217.8823 5072 756.5032
Mass Flow ( kg/hr ) 321414.53]1  4911.4927 30287(B8#313632.1816
Lig .Vol Flow (m3/hr) 388.1384 13.4859 360.9911 13.661
Enthalpy ( kw) -7.17E+06 555165 -1.49E+0p -6.236+
Density ( kg/m3) 403.4808 11.4825 853 1007.6971
Mole wt. 128 22.542 197.1036 18.02
Spec.Heat ( KJ/kg-c ) 1.9971 2.0174 1.8926 4.3111
Therm Cond (w/m-k) 0.0297 0.1303 0.6112
Viscosity (cp) 0.0113 6.7568 0.8884
Z Factor 0.9511 0.112 0.0087
Sur Tension ( dyne/cm) 20.8835 72.0689
Std. Density ( kg/m3) 860.3945 1014.916
Nitrogen (mole frac. ) 0.0003 0.003 0.0001 0
H2S ( mole frac. ) 0 0 0 0
CO2 (mole frac. ) 0.0068 0.0349 0.0061 0.0002
H20 (mole frac. ) 0.3018 0.0028 0.0005 0.9998
Methane ( mole frac. ) 0.0875 0.716 0.0414 0
Ethane ( mole frac.) 0.0376 0.1477| 0.0405 0
Propane (molfrac.) 0.039¢ 0.061¢ 0.056: 0
i-Butane ( mole frac.) 0.0126 0.0086 0.0194 0
n-Butane ( mole frac. ) 0.0265 0.0136 0.0414 0
i-Pentane ( mole frac.) 0.0163 0.0035 0.0261 0
n-Pentane ( molr frac. ) 0.0218 0.0034 0.0351 0
KC6 ( mole frac.) 0.0429 0.0028 0.0697 0
KC7 (\mole frac. 0.057¢ 0.001¢ 0.094¢ 0
KC8 (. mole frac. 0.039¢ 0.000¢ 0.065! 0
KC9 ( mole frac.) 0.0367 0.0001 0.0599 0
KC10 ( mole frac. ) 0.0342 0 0.0559 0
KC11 ( mole frac.) 0.0245 0 0.04 0
C12+ (mole frac.) 0.213 0 0.348 0
Data are obtained from the above data togetheHgiys and compare
Experimental| Hysys| Experimental  Hysas ExperimeftaHysys | Experimental  Hysys
stream Oli Sea Line Gas out let Oil out let Waidrlet
Discription
Vapour frac. 0.0868 0.0873 1 1 0 0
Temperature (0 C) 26.32 26.32 26 26.19 26 26.119 26 26.19
Pressure ( barg) 12 12 11 11 11 11 11 11
Molar Flow (kg mole / hr) 2510.9927 2511 217.8823 232.2 1536.6072 1522 756.5032 756.4
Mass Flow ( kg/hr) 321414.5318 321415 4911.4927 1053 | 302870.8438 302501  13632.1816 13630
Lig .Vol Flow (m3/hr) 388.1384 388.1 13.4859 AA 360.9915 350 13.661 13.43
Enthalpy ( kw -7.17E+0! 555165.00 -1.49E+0! -6.23E+0t
Density ( kg/m3) 403.4808 401 11.4825 10.59 853 .B63 1007.6971 1007
Mole wt. 128 128 22.542 22.87 197.1036 1987 18.02| 18.02
Spec.Heat ( KJ/kg-c ) 1.9971 2.0174 1.8926 4.3111
Therm Cond (w/m-k ) 0.0297 0.02947 0.1303 0.128p 0.6112 0.6128
Viscosity (cp) 0.0113 0.0128 6.7568 6.363 0.8884 0.8667
Z Facto 0.951: 0.117 0.008:
Sur Tension ( dyne/cm) 20.8835 72.0689
Std. Density ( kg/m3) 860.3945 1014.916 997.9
Nitrogen (mole frac. ) 0.0003 0.000B 0.003 0.002847 0.0001 0.00006 0 0
H2S ( mole frac. ) 0 0 0 0 0 0 0 0
CO2 (mole frac. ) 0.0068 0.0068 0.0349 0.035895  00@L 0.00565 0.0002 0.000174
H20 (mole frac. 0.301¢ 0.301¢ 0.002¢ 0.00319: 0.000¢ 0.0005: 0.999¢ 0.99982!
Methane ( mole frac 0.087¢ 0.087¢ 0.71¢ 0.70247. 0.041¢ 0.0371! 0 0
Ethane ( mole frac.) 0.0376 0.0376 0.1477 0.153p61 0.0405 0.03836 0 0
Propane (mole frac.) 0.0398 0.0398 0.0619 0.066243 0.0563 0.05553 0 0
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i-Butane (. mole frac.) 0.0126 0.0126 0.0086 0.2 0.0194 0.01936 0 0
n-Butane ( mole frac.) 0.0265 0.0265 0.0136 0.0B45  0.0414 0.04146 0 0
i-Pentane ( mole frac.) 0.0163 0.0163 0.0035] 663 0.0261 0.02631 0 0
n-Pentane ( malr frac. ) 0.0218 0.0218 0.0036) (BOQ3 0.0351 0.03534 0 0
KC6 ( mole frac. ) 0.0429 0.0429 0.0028 0.002676 0697 0.07034 0 0
KC7 (mole frac.) 0.0579 0.0579 0.0014 0.001P9 9840 0.09529 0 0
KC8 ( mole frac. ) 0.0399 0.0399 0.0004 0.000362 0651 0.06575 0 0
KC9 ( mole frac. ) 0.0367 0.0367 0.0001 0.000108 0599 0.06051] 0 0
KC10 ( mole frac.) 0.0342 0.0342 0 0.0000B6 0.0559 0.0564 0 0
KC11 ( mole frac.) 0.0245 0.0245 0 0.000011 0.04 .0404 0 0
C12+ (mole frac.) 0.213 0.213 0 0 0.348 0.35128 0 0
CONCLUSION

According to the table above, all the parametegssarclose together that differ only slightly reeldkce flow of oil

and gas output difference the following suggestamespresented:

1- Oil and gas output flow transmitters are calibratbén the comparison is done

2- Not resolve the problem, open the gas orifice ceifplate flow transmitter it is possible to visietlarger pores
of corrosion that have openings with welding anddjng and turning back to normal, if the probleid dot solve

the orifice plate the transmitter will be replaced

3- Transmitter Vortex flow of oil from the tank to @e it out and sticking Scale, Scale possibilitgtiéking to the
weight of the Vortex changed and the measuremeat ist
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