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1. Well Performance

2. Pipeline and Facilities

3. Network Analysis

4. Production Optimization
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Data ¢ Profile results | Results summary
GENERAL CALCULATED VARIABLE HEAT TRANSFER OPTIONS
Branch start: Well - Reservoir () Inlet pressure 4200 | psia | Override heat tranfer options: O
Branch end: Well - Wellhezd <] @ Outlet pressure Inside film coefficient method:
Default profile plot:  Elevation vs, pressure - U |liquidflowrste <| (10855 |[sTBra -
Well survey data: 273 4/28/2019 10:21:27 PM -]
FLUID RATIOS
Override flowrate:
Inflow |GOR Watercut
SCE/STB + % -
1 [Perorstion 420 05
FLOW CORRELATIONS
. Swap angle: 5 | deg -
. . o .
. Vertical flow Selected Horizental flow Selected
3 L1 [Ansan [-] | 1 [Baker Jardine Revised [<]
: Az Govier Fogarasi O | 2 [Beggs & Bril [Tulsa (Legacy 1989]] | | |
° | 3 |Beggs & Brill [Tulsa (Legacy 1989)] ¥ | 3 |Beggs & Brill Original O
. | 4 |Beggs & Bril Original O | 4 |Beggs & Bril Revised O
: |5 [Beggs & Bril Revised O |5 |Beggs & Bl Revied, Taite Dukler.. [
. Duns & Ros [Baker Jardine] ¥ | 6_|Beggs & Bril, Taitel Dukler map O
. Duns & Ros [Tulsa (Legacy 1989)] [ Dukler [Tulsa (Legacy 1989)] O
: Gomez | Dukler, AGA & Flanigan O
M Gomez Enhanced O Dukder, AGA & Flanigsn (Eston Hol.. | |
° Govier, Aziz 8 Fogarasi O Eaton Oliemans O -
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Pressure (psia)

VC=Gomez1 Outlet Pressure=162.9724 psia RMS=52.66
VC=Gregory1 Qutlet Pressure=41.33378 psia RMS=108.034
VWC=HBRDR. OQutlet Pressure=237.5013 psia RM5=89.075
WC=NOSLIP Outlet Pressure=410.0303 psia RMS=115497
VC=THB Outlet Pressure=227.8469 psia RMS=89.323 VC=THBR OQutlet Pressure=227.8469 psia RAMS=89.323
VC=TMB Outlet Pressure=188.5791 psia RM5=97.583 VC=TORK Outlet Pressure=119.0897 psia RM5=96.468
VC=TUFFPU3P_e0 Outlet Pressure=119.7683 psia RM5=98.252 E . Survey data 273 4/28/2019 10:21:27 PM

VC=GRAYM Outlet Pressure=357.9081 psia RMS=106.364
VC=HBR Outlet Pressure=237.5013 psia RMS=89.075
VC=LEDA3P1.4 Outlet Pressure=214.1549 psia RM5=91.181
VC=TDR Outlet Pr 55264 psia RM5=103.088
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Vertical multiphase correlation Initial Initial Iniial Iniial Status Select
[t Is holdup total
Beggs & Brill Revised 0 0 0 0 Unconverged []
Beggs & Brill [Tulsa (Legacy 198%)] 0 0 0 0 Uncenverged []
Hagedorn & Brown 89.074993 0 0 89.074993 Converged ]
Hagedern & Brown, Duns & Ros m.., 89.074338 0 0 89.074998 Converged []
Hagedorn & Brown (Original) [Tuls... 89.322762 0 0 89.322762 Converged n
Hagedorn & Brown (Revised) [Tuls... 89.322762 0 0 89.322762 Converged n
LedaFlow v. 1.4 3-Phase 91,180935 0 0 91,180935 Converged []
Gomez 92.859641 0 0 92.859641 Converged ]
Orki ki [Tulsa (Legacy 1989)] | 96467826 0 0 96.467826 Converged n
Mukherjee & Brill [Tulsa (Legacy 1... 97.583195 0 0 97.583195 Converged ]
TUFFP v. 2011.1 3-Phase (default) | 98.251763 0 0 98.251763 Converged []
Duns & Ros [Tulsa (Legacy 1989)] 103.088296 0 0 103.088296 Converged n
Gray (medified) 106.364392 0 0 106.364392 Converged O
Gregory 108.033656 0 0 108.033656 Converged []
Mo Slip Assumption 115.496735 0 0 115.496735 Converged ]
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Data matching : Well - Data matching
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o 500 1000 1500 2000 2500 3000 3500 2000 2500 5000 5500 5000 5500 7000
Stock-tank liquid at nodal point (STB/d)
Inflow: Qutfiow: Bubbie point pressure at nodal analysis point.
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System analysis : Well - System analysis.
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Stock-tank liquid flowrate at outlet (STE/d)

3800 3820 340 3350 3880 3900 3020 304D 3960 3980 4000 4020 404D 4060 4080 4100 4120 414D 4160 418D 4200
Perforation-ReservoirPressure (psia)
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Pressure at nodal analysis point (psia)
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0 500 1000 1500 2000 2500 3000 3500 4000 4500
Stock-tank liquid at nodal point (STB/d)

Inflow: PWSTATIC=3500 psia Inflow: PWSTATIC=3600 psia
Inflow: PWSTATIC=3900 psia Inflow: PWSTATIC=4000 psia
= Qutflow: o Operating Points

Inflow: PWSTATIC=3700 psia
Inflow: PWSTATIC=4100 psia

Inflow: PWSTATIC=3800 psia
Inflow: PWSTATIC=4145 psia
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1 | UNCONVERGED PWSTATIC=3300 psia Flowrate=46.64179 sbbl/day
2 | UNCONVERGED PWSTATIC=3600 psia Flowrate=47.3739% shbl/day
3 | UNCONVERGED PWSTATIC=3700 psia Flowrate=.1006297 sbbl/day
PWSTATIC=3200 psia Flowrate=385.3513 sbbl/day
PWSTATIC=3900 psia Flowrate=398.5602 sbbl/day
PWSTATIC=4000 psia Flowrate=791.1608 sbbl/day
PWSTATIC=4100 psia Flowrate=938.1796 sbbl/day
PWSTATIC=4200 psia Flowrate=1062.313 sbbl/day
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System analysis : Well - System analysis
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Stock-tank liquid Tlowrate at outlet (STB/)
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Perforation-WaterCut (%)
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Stock-tank liquid at nodal point (STB/d)

— Inflow: WCUT=0.% — Inflow: WCUT=6% — Inflow: WCUT=12% — Inflow: WCUT=18% — Inflow: WCUT=24%
— Inflows WCUT=30% —— Inflows WCUT=36% —— Inflows WCUT=38% —— Outfiow: WCUT=0. % —— Outflow: WCUT=6 %
— Outfiow: WCUT=12 % — Outflow: WCUT=18 % — Outflow: WCUT=24 % — Outfiow: WCUT=30 % — Outflow: WCUT=36 %

—— Quiflow: WCUT=38 % o Operating Points

A- jlgal ol OT by Camlins 30T 45 bgy 3o TPR g IPR Sloges 1 1) JSi

A 5lgnlolr O by Comwluns 50T 45 bgs 5o TPR g IPR Sloges gubs 1§ Jgu

Operating point 5T Lig. at MA P at MA
STB/d - | psia -

WCUT=0. % Flowrate=1069.675 sbbl/day | 1069.675 3690.631
WCUT=6 % Flowrate=976.6548 sbbl/day 976.6548 3734.926
WCUT=12 % Flowrate=850.2634 sbbl/day | 850.2634 3795.113
WCUT=18 % Flowrate=675.1067 sbbl/day | 675.1067 3878.521
WCUT=24 % Flowrate=504.7312 sbbl/day | 504.7312 3959.652
WCUT=30 % Flowrate=307.9682 sbbl/day | 307.9688 4053.348
WCUT=36 % Flowrate=68.44443 sbbl/day | £8.44443 A167.407
WCUT=38 % Flowrate=5.093279 sbbl/day | 5.093279 4197.575

System analysis : Well - System analysis
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[/] =8 PWSTATIC=3800 psia [/]—— PWSTATIC=3900 psia [J]—8— PWSTATIC=4000 psia [/]—8— PWSTATIC=4100 psia [J]—8— PWSTATIC=4200 psia
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System analysis : Well - System analysis

Stock-tank liquid flowrate at outlet (STB/d)
o
2

06 08

12

14 16 18 2

Perforation-LiquidPl (STB/(d.psi))

Mg 695 2 0f s g olr (B0 e (ASLE sl LT AT S

d

(psia)
g

4500 e e e ]

3500 SRS

P
/
//

_——

1500 \

2000 \\ \ \":
1000 \ \

Pressure at nodal analysis point

g
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[H] 1000 2000 3000

Stock-tank liquid at nodal point (STB/d)

—— Inflow: LPI=0.5 stb/day/psi
—— Inflow: LPI=1.7 stb/day/psi
Q) Operating Points

Inflow: LPI=0.9 stb/day/psi
Inflow: LPI=2.1 stb/day/psi

Inflow: LPI=1.3 stb/day/psi
Outflow:

A jlanl ol B30 9 oL Comobws 30T a5 bgs o TPR g IPR Hlogei 1 VF JSis
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Operating point

LPI=0.5 stb/day/psi Flowrate=284,1881 sbbl/day 2841831 3631.624

5T Lig. at NA P at MA
5TB/d * |psia A

LPI=0.9 stb/day/psi Flowrate=527.8844 sbbl/day ~ 527.8844 3613.462

LPI=1.3 sth/day/psi Flowrate=735.9793 sbbl/day 735.9795 3618477

LPI=1.7 sth/day/psi Flowrate=932.2997 sbbl/day 932.2997 3651.588

LPI=2.1 stb/day/psi Flowrate=1061.728 sbbl/day 1061.728 3604.415
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System analysis : Well - System analysis
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Stock-tank liquid flowrate at outlet (STB/d)
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System analysis : Well - System analysis
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Stock-tank liquid flowrate at outlet (STB/d)
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System analysis : Well - System analysis
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System analysis : Well - System analysis
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Stock-tank liquid flowrate at outlet (STB/d)
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System analysis : Well - System analysis
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System analysis : Well - System analysis
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System analysis : Well - System analysis
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System analysis : Well - System analysis
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System analysis : Well - System analysis
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ORIGINAL RESEARCH In this paper, the effect of Friction Stir Processing (FSP) on the

enhancement of St37 properties against corrosion has been
Article History: investigated. The FSP was carried out in 4 modes on St37: The
Received: 09 May 2023 first state of the process was done with a rotational speed of
Revised: 03 June 2023 900 rpm and without micro/Nano particles, the second state
Accepted: 21 July 2023 was done at a rotational speed of 560 rpm and with ZrO,

micro particles, the third state was done with a rotational
speed of 560 rpm and with ZrO, nanoparticles and the fourth
state was done with a rotational speed of 900 rpm and with

Keywords: ) .

. . . ZrO, nanoparticles. The traverse speed in all samples was 100
Friction stir processing . ) .
St37 mm/min. Corrosion resistance of all 4 prepared samples was

compared with the one in St37 steel Base Metal (which FSP
had not been done on it). The results showed that the sample
produced by FSP with ZrO, nanoparticles and rotational speed
of 900 rpm has the highest increase in corrosion resistance. All
Nano dispersed samples showed more corrosion resistance
than the Base Metal. The two samples, the FSPed one without
any particle and the FSPed one with micro particles, showed
less corrosion resistance in comparison to the one in Base
Metal. Increasing the rotational speed of the process led to an
increase in the corrosion resistance of the sample.
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In this research, the absorption of CO, by an aqueous
solution of Amine Piperazine-lonic liquid was investigated. The
Response Surface Method (RSM) based on Central Composite
Design (CCD) was used to design experiments, build models,
and find optimal operating conditions to achieve optimal
responses in the range of used temperature, pressure, and time.
The design and optimization of this group of separation units
requires to accurate equilibrium and thermodynamic data of
vapor-liquid equilibrium. In this study, the optimal loading
conditions of CO, gas were determined using the central
composite design (CMD) method. Analysis of the equations
performed using quadratic polynomial regression and ANOVA
analysis of variance. Enhancement of the pressure and time
and reducing the temperature cause increase the solubility
of carbon dioxide gas in the amine mixture. The optimal
absorption conditions were obtained at pressure 1.6 bar,
temperature 21 °C and time 1.5 hours. Finally, the mechanism
of temperature effect on solubility via Lochatelier’s principle,
the effect of pressure on solubility by Henry’s law, and the
effect of time on solubility by examining the kinetics of the
adsorption reaction was investigated.
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