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B PIPESIM - Pipesimi ———— o | 51

File Edit Setup View Iools Data Operations Artificial Lift _Repnris Expert Window Help

D\Dﬂ.%ﬂlﬁlé@.ﬂ b [pvi|

T oNwml

Yov:A¥ayy B6 eV ¢330 (v O&wR- Ay (JKIABEAE wa

Uev Azl OAELRAzAMEKRE AWE - ) 26 OMBA% Y BSundnpry Figyek 21 Y
| CYw&RBwS OWPRBRBW{WG 1a° E«y W~y %0 C 5 WA CBYE i e Bolv & ¢
)y HOU)-E  ° 3 vy y A SarA ~Mikitve VEJoCitybBFA © Yax $¢ Y LA | #0 i

dudbsbbsbshs DIDESTM “wswsdsddrdsn Date : 10701717
* ({Release 4.80 20/10/11) - Time : 13:51:00

- MULTIFHASE FLOW SIMULATOR - Job Output Summary

* pipesim-bldl:2352 * Job Cutput Summary PC-32/Intel
- Schlumberger - Job Output Summary

* Houston *

Broject : PIPESIM Project

User : User

Data File : D:\PIPESIM\PIPSEIM Book\PIPSEIM Book Examples‘\Ex. 4-1\hello pipesim.pst

Job z "PIPESIM Job"
<-Stock Tank-> < Flowing >
Water Ligquid Free Pres. Temp. Pressure Losses Mixt. Liguid Liguid Slug Flow
Cut Flow Gas (psi) Vel. Holdup Heoldup Number Pattern
(%) (bbl/d) (mmscfd) {psia) {(F) Elev. Frn. Total (ft/s) fron. {bbl) (PI-S55)
CRSE NO. 1
Flowline 1 100.0 €000. 0.000000 2000. 85. 0. 0. 0.000 4.4 1.0000 0. LIQUID
100.0 €000. 0.000000 1085, &5. B8B.4 17.04 305.5 4.5 1.0000 34.7555 Huge LIQUID
gge.4 17.04 305.5 34.755% Liquid by sphere: 0.000 (bbkl)

whdkkhhd END OF JOB *&wwddde
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Cu Coiv &gwE 2@e wad! vile VE BRoAE) Wik OuMAGAiey W1 0 E & %0
J°Ewz
,( INPUT DATAECHO# ¢ * 85§ v € wikv %i £ $
-( Fluid Property Dat## 6 WCA EvA.- ¢wa atv!$
.( Profile & Flow Correlationgt 0 wé %« Ozvy% §y O0¢Eway %-~$
/( PrimaryOutputt Co il v C«Vy %- $
O( Auxiliary Output# CY %4 C«Vy %- $

JC «wWis- OAz %0 ¥ 3¢ ‘EAAQ gV viE waw A B z1¥40A vo yive &, ZA i
) ¢ AACER wihé wao

»»»»»»»»»»»» DIDESIM #%swsssbwsss Date : 10701717
{Release 4.80 20/10/11) * Time : 135:51:00
MULTIPHRSE FLOW SIMULATCOR * Case no. 1 Primary Output

pipesim-bld1:Z3Z - Case no. 1 Primary Output BC-3Z2/Intel
Schlumberger - Case no. 1 Primary Output

* Houston *

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Broject : PIPESIM Froject

User : User

Datz File : D:\PIPESIM\PIPSEIM Boock\PIPSEIM Book Examples‘\Ex. 4-1\helloc_pipesim._pst

Job : "PIPESIM Job'
Case 1:
Dist. Elev. Horiz. Vert. Pres. Temp . Mean Pressure Drop Ligquid Free Total Densities Slug Flow
2ngle Devn. Vel. (psi) Flow Gas Hass {1b/£t3) Humber Pattern
(feet) (feet) (deg) ideg) {psia) {F) (£t/3) Elev. Frictn. (bbkl/d) (mmscfd) {lb/s) Liguid Gas (PI-S55)
Flowline 1
1 0.0000 0.0000 €Z.58 27.0Z Z000.0 &5.000 4.4410 O0.0000 0.0000 59&3.8 0.00000 Z4.828 &4.064 LIQUID
2 510.00 1000.0 €Z.58 27.0Z 1546.5 &4.584 4.4477 444.55 @8.545Z 5%72.8 0.00000 Z4.828 &32.367 Huge LIQUID
3 1000.0 Z000.0 €3.50 26.10 1054.5 &4.570 4.4544 443.88 @©8.450Z 5981.5% 0.00000 Z4.828 €2.870 Huge LIQUID

(/6 w” 0 Odtgut FeA 2émary Output (, (/ 61 E

OAA=r ¢ Y&A Cledd@dn EwW@Eyv B <ot &-¢ wiac Ay 6 1A\ Edi'w ANy Y%A
i Vw Av%aeE A & SuwnanCRier AA O € AR 1121 ) )Mean Vetotits | Cd wo
y CCAZ? cQMonmdwmeiie £ Ai ¢ Av Caluvbmary FllevawAzl QaweArfi  E6E 6vwA:
WAbEf w®BwAADwe BAGECAWE © pav AQutpt Eile A v evdiw e \C ¢ ivery

) L&UC Ay é CAw%uz t AU ABAd O ¢v A

0,zIWE E ¥t A DutphtHe O v e OE@CEH ¢6 A AC{ E CY%a C«y

A
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;;;;;;;;;;;; DIDESIM +éssssssiuss Date : 10/01/17

* (Release 4.80  20/10/11) . Time : 15:51:00
* MULTIPHASE FLCW SIMULATOR * Case no. 1 Buxiliary Cutput
* pipesim-bld1:292 - Case no. 1 Ruxiliary Cutput PC-32/Intal
Schlumberger - Case no. 1 Ruxiliary Oucput
Houston
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
Project  : PIPESIM Project
User : User

Data File : D:“PIPESTM\PIPSEIM Book\PIPSEIM Book Examplesi\Ex. 4-1\hello_pipesim._pst

Job : 'PIPESIM Job'
Case 1
No-Slip  Slip Liquid
Dist. Elev. Superficial Mass Flow Rates Viscosities Reynolds Liquid Liquid Liquid Enthalpy Erosion Corrosion Hydrase Loading
Vel. (ft/s) {1b/s) (Centipoise)  Humber Holdup Holdup Watercut Veloeity Rate Rate  Sub-cool Velooity
(feet) (fset) Lig. Gas Lig. Gas Lig. Gas Fro. Frn. (%) (Btuslb) BHatie  (in/le3/year) (E) Ratio
Flowline 1
Flowtype is Tubing ID= 4 ins BRoughness= _001 ins
1 0.0000 0.0000 4.4410 0.0000 24.828 0.0000 1.13353 _018823 124485. 1.0000 1.0000 100.00 70.7770 .35546 n/a nia
2 510.00 1000.0 4.4477 0.0000 24.828 0.0000 1.13381 .014461 124460. 1.0000 1.0000 100.00 £9.4589 _35572 n/sa n/a
3 1000.0 2000.0 4.4544 0.0000 24.828 0.0000 1.13401 .012&95 12443%. 1.0000 1.0000 100.00 £8.1410 _35535 n/a n/a

(/6w O Odtput FleA Adkiliary Output (, (/ 61 E
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Multiphase i Flowline ySburck i ¢ | 6 JWEORE a%AkE AzE BwWE 0%wWAhAzwmv Ci
CAwEA v A Uy A @BAN6 % Ciay &34uhn Repot«i @zC A Y%w E Boostew é £ v
) °EBoandary Node Wate 1 ¢ ¢ EavAF U A

N_2

Source_1 MBooster_1

@ Flowline_1 Flowline_2
o [ —

-(/ 6w 0 Az OAz@uoTtTBwaY%vAzv &4¢%bE
ACWPEER:, | WCt A« ¢ I CVE (I dvimdywr 9%t AE A @iy wame € G U
) g@Cp i a ‘BnCoza Abvé 1l WEAUpU Az | | Y%V %3
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e — — ~=
Flowiine - Flowiine. 1 s
Properties | Heat Tr.:lnsferlGenemII
Prefemed Pipe Description Detailed View ~] || [__Schematic |
Simple View
get to Talculate”
Inner Diameter : -
Distance Elevation Ambient L % alue Measured M_I
I.E; Iinc:hes ;I T emperature Fressure | Te
- fkm =] ~|F Bt el psia  =llF
I Wall Thickness 1 o i 55
0.5 inches = 2 (05 0
| | = 2 10
Roughness 4 (15 1]
0.001 inches = 5 |2 a
I I _I E |25 1]
Total Length 7|3 1] 50
8
E [km || (s
10
Refresh | 11
12
13
14
15
16 -
4 | 3
The FIRST node in the list is closest to "Source_1"
ok | Caneel | Heb
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— — —~—
Flowline - Flowline_2 — | 28 |

Properties | Heat Tr.:lnsferl General I

Prefered Pipe Description Detailed View LI | Schematic I

Simple View

Detailed View

U 'set to Calculate
Inner Diameter . —
Diztance Elevatian Ambient L % alue Measured M_I
I'E Iinc:hes LI Temperature Pressure | Te
= |m 2 ~]F et wfpsia  ~[F
I Wall Thickness 1 |0 0 E0
0.5 inches = 2 |20 10
I I _I 3 |40 20
Roughness 4 |50 0 £0
|0.001 finches ~] |8
B
Total Length 7
3
|67.08203  |m | 3
10
Refresh | 1
12
13
14
15
16 -
4 | ,

The FIRST node in the list is closest to "Source_1"

ok | Cancel | Hep |

-(/ 6w U0 ALED&EAI MO WBVEWRE YAPCER U

e y@U ¢owaE #AmsldientlTemperatue OC~ 0a w0 CAVRY ! vy ¢V
wzg JCAE jasvCrp dweayv OEvHE § AvIAD WOz idaw Pl w b «
YL Az o@®avAhv A&AsZE>RAAWEL AR (1 CEoMEESBIEMatié Y%z 1 Co i
Multiphase Booster Yav Az v ¥z 1 AOBE E wizA Wiltisheise BpodteriAz 1IC A L Yy ©

A«v Al t BAU Y%wA Cowz¥zlvawia & By (EpCv@ é0aVEE vy 284 00 )
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Wz  Cacowpadl tpiwedE £ @A Mmafe ¥abMultipbasdBadsterA Z2A0 1 & 0! %i 1, EU
L AEl @It vA3{Eficienéy® %at ¢wz y1 ©°¢éwz Ai ¢/

Multiphase Booster - MBooster_1 I&

Properties ] General |

|Generi-: Multiphase Booster ﬂ

Enter any or all of the following parameters. f more than one is entered, the limiting values

will be determined. I_I .gﬁ'ﬂ}-’s" }LJJ

Discharge Pressure | ||:ISiEI ﬂ E‘fu:-ll:-li?an-:'_f |5D % j
| Pressure Differential | 1000 s =l %:‘I;iirrelz:nr Em—
Pressure Ratio |
@ | hp -]
s el ) oyl
}L:..j (=PRI

0K | Cancel | Help |

(I 6w b Az QADHY | ISR TOWE T B U

AcAvA.- K AdRAWUA A& Be0CWRepolt iQvAEZWY2 RV %A Az wa®%vAzv
Multiphases ¢ ¢ wa®° p~  Blowih§Ruid ®ropedied U O Wiv4« VO Whv 2R ¢ w@A
),4/ 071 ELXUo QRepoitfow Azv %z 1 Coi  FlowVAlges v %2 1 1,

Y11 Y fa bz WRA%LECWI y YO~ EYr %A Ev ¥zé §waARpp aae ENEERjAvE v o CE W £
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Report - N_1

Properties l General ]

[ Fow Map

[ Slugging Values

[~ Phase Envelope

[ Phase Splt {compostional fpvt onby)
| Stock Tank Fluid Properties
[+ Flowing Fluid Properties

[ Cumulative Values

|+ Multiphase Fow Values

[ Sphere-generated Liquid Volume values
[ Heat Transfer input values

[ Heat Transfer output values
[ Composition Details ([composttional/pvt anly)

[ ok | cance | Hep |
6w" 0 Az OAz %l %UCWACYI@BEPER Azv ¢v ac°E

EGU o L£d Wb E

Vv %
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DEFAULT - Black il Properties

Black Oil Properties | Viscosity Data ] Advanced Calibration Data | Cortaminarts | Thermnal Data ]
Impaort... |
BExport |
Fluid Name Optional Commert
|Hesenﬂ:|ir Fluid ||
n Stock Tank Properties Calibration Data at Bubble Point
|WCut j |[;._2 5 {Optional but Recommended)
GOR - | 2000 of/5TH
| J | |S Pressure | |psia j
Gas 5.G. 0.6 Temperature | |F j
Water 5G. |1 Sat.Gas | |scf/STB |
AP ~| |45 Solution Gas Comelation
Rsand Pb |Lasater |
oK | Cancel | Hep |
-(/ 6w" 0 A OAz %u @WCAT Exy O6wCA

%OA st oy A Ae { O AAc & AAT AywaERgpProwghae p

6°0 4&c¢

0weé %«

a4t &b p ~ iVA@sitODRB YAy wz 3¢ wéd ¢ LIEC G EY & c$VAGGEAGA T WEECH)

) g CawaW, O E aaCR vtiey
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DEFAULT - Black Oil Properties [

Black Oil Properties  Miscosity Data ].ﬁdvanced Calibration Data ] Contaminants ] Thermal Data ]

Dead Qi Viscosity Liquid Viscosity Calculation Method

Emulsion Viscosity Method

Comelation |Eeggs&Hnbinsnn ﬂ

|‘-.-’|:|Iume ratio of oil and water viscosities ﬂ

Wolume ratio of oil and water viscosities

Temperature Viscosity Pipesim Criginal Woelfin 1542 Loose Emuls |
— Woelflin 1542 Loose Emulsion £
|2E'D |F ﬂ |“-5‘*5‘*5"3 |'3P J Woelflin 1942 Medium Emulsion
Woelflin 1542 Tight Emulsion 52
W | ]s0 [F =] [7.8445381 lop |
(% \ser Specified |60 w =l
APl = W5

(" Brauner-Ullman Equation

Live Cil Viscosity Undemsaturated Qil Viscosity

|Chew & Connalhy ﬂ |‘-.-’asquez & Eeggsﬂ

ok | Cancel | Help |

L.

-(/ 6w U0 Az yORWLR DWQOA %t ae# ¢ A { RAwxXjl QCABG: oiSECHEw U

¢ dAya 6¢ BoludBD @a$ | # WAl A~ o BetAlB ol HAATECH Ccwa 6T E %t Aj
wCCat ®wWEwWAz A AoyEr yOewny PO §A/{ *AQw)Bireyell ¥EGosifyh 12 AW % ¢
Yo BEWZ
0Owui{ Awe” 6 v§ &Y AvAly A£f ABAd O jwYEOv 3%oé?r
Yao j- UHETYE VAL VY Ly %é X T RIAGC B BaCkoulbte Uvaludw C A

UCu¢ 2 OA AzAé ([ vE§Budad) A6 10OAR A& iBeEo Cth &t | wYEODv
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vy ¢{ " Buridl aYACWHAEARNZCE&W | AGAD O-léWw?! ¥ha )G

) s Cpi

70



s — — .
Howiine = Fowine [

Properties Heat Transfer l General ]

Mode
7 Input U valus zsz {* Calculate U value
Pipe Coating (starting from pipe surface) Fipe Conductivity
35 Btushrft: -
K. Thickness D eszcription -~ | | wA IJ
- [|Btuhisite > Jlinches | [Optional) Armbiert Fuid
1
I 5  Air Iez {+ Water

3 Velocty  [0.1 s |
4
] Fipe Bural Data
B
?- 2 2 { [ ra—
8 - Ground |'|.5 |E€tufhnﬂ;j
3 Conductivity
Pipe Overall Outside Diameter |7 |i|‘u:|'u3$ J Fully buried {center below ground)

- =

-(/ 6w 0 AGADARBERW U | Yv ¥ EwWE/o YV ECwWa Ym0V Hw

A O Az -fiklow Correlationd A yilsetup %CAu CO ¢v A~ y Awd¥% OGwés’
yHagedormBrown @ % % y CE£ %Ef Az | C&&v EB+¢ WRADY BIOEEIAI EBL Jazw |
y¥iataco p £z yadwid€ vieAzA@ZA Ve Ewyl EwHRE BeggsBritl ¢t 6 Co

) sCPK v AOAz %u

71



Global Data -

Flow Comelations l

Verical Flow (Multiphase)

Source |I:|ja

Ll Lo

Comelation |Hagedu::m & Brown

I Friction factor |1 Holdup factor |1

Horzontal Flow (Multiphase)
Source |I:|ja ﬂ

Comelation |Beggs & Bril Revised j
Friction factor |1 Holdup factor |1

Verical-Horzontal Flow Comelation Swap Angle

Swap angle |45 (0-50) degrees from 45 (0-50) deviation from
horizontal vertical
Single Phase
Comelation | Moody j

oK | Cancel | Help

-(/ 6w 0 Az ORZHLBE Lwane(./ OREY % UCCPE

OAa %6 pbA- ! %o BhiqhdvRatesd vUAEPWI  ACzz Beita 0C «vyi % - YaViBAMEE Ay @ A [ATG W
¢ v ARunMbdelaA Hressure vs. Total Distare | WwGoyvY Az %t wé  will * %
byt AGYE AL Awrad BEWI §Btp iAP AWk CHWAGHERS DEvOAOD

) #©C¢ WHHEMA WG B L VEW 2%t JAT3E z¢6 MMy Aay ¢Av aco
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B pepiot

File Edit

Pressure (psia)

- =] x
Series.. Display Help
raphs | Dat.
PIPESIM Project:
2,000 ==
—
\"“1
1,800 e
1,600 Rty
— .
1,400 Teags:
—
1,200 .
\‘.,
1,000 \
Tm
800 \‘ !
600 \
.
0 1,000 2,000 3,000 4,000 5,000 5,000 7,000 8,000 9,000 10,000
Total Distance (ft)

A & & Rl & 20utput File ¢ WA B Y Vv
Ao Av Al Y%A cdlAduid -
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6w 0 CAZE OAg Awir™ U

Az

Y

73

Uewi “WESR 1§ v&qc Cadw AL wé A G~V

| CRepdti 20 Awd %! EETWUFCCH

V) ygvAAVD  aA°ZE SdnhangFitewze ¢ YAO C acEAvC uC 6 w3 b
COMBE EGp Clev AT

v WButpoidFileVg E E ¥ Aav & A Adkvazasz



Date = 12/01/17
Time : 02:51:0%
1 Spot & Reports Cutput
1 Spot & Reports Output pC-22/Intel
1 Spot & Reports Output

bhddbbsddsbs DIDESIM wwbbddbrsasn
® (Release 4.60 20/10/11) *
* MULTIPHASE FLOW SIMULATOR - Case no.
“ pipesim-bldl:282 - Case no.
* Schlumberger - Case no.
* Houston -

T A

Project  : PIPESIM Project
User : User

Data File :

Job : "PIPESIM Job'

Case 1 : Flowrate=333ZZ.33 sbbl/day

Flowing Fluid Properties at "N_1", Pressure =

454.8 psia, Temperature =

48.8 F

D:vSciencehFetroleum EngineeringhAmin Taghavinejad'Books\FIFESIM\FIFSEIM BookWFIFSEIM Book Examples\Ex. 4-2'multi_phase_in pipe.pst

Ligquid Flowrate (bbl/day) .. 34733.07 0il Density (1b/ft3) ..... - - - 43.03455
Gas Flowrate (mmscfd) ...... €1.91430 Water Density (lb/ft3) ... - - - €2.60808
0il Volume Flowrate (bbl/day) .. 34888.61 No-slip Mixture Density (lb/ft3) . .- 6.712672
Water Volume Flowrate (bblsday) 66.45361 Gas Viscosity (cP) .- -01108332
Gas Volume Flowrate (£t3/day) ....... 1€54808. Liguid Visecesity (eP] .... - -- - 5.022¢8l¢
Liguid Volume Flowrate (bbkl/day) 34733.07 0il Viscosity (eP) ._...... - - - 5.0259581
Total Volume Flowrate (ft3/day) 1543820. Water Viscosity (cP) ............. .- S 1.388321
G2z Mass Flowrate (lb/sec) ... .. 3232.24330 Ne-slip Mixture Viscosity (cP) -- - -5234038
IL1§§1G Mass Flowrate (lb/sec) .. 110.8687 liguid phase inversion watercut ... - S €0.00000
0il Mass Flowrate (lb/sec) . - 110.5383 Liquid Surface Tension (dynes/cm) -- - 20.01z213
Wazter Mass Flowrate [(lbfsec) .. _ _2703885 0il-gas Surface Tension (dynes/fcm) ____ - 1591343
Mzss Fraction Liquid (%) ... - T7.l43z2z2 face Tension (dynesscm) .. S 71.53104
Liguid (volume%) ........... - 10.54220 ce Tension (dynes/cm) .. S 51.817&l1
Watercut (volume%) - -1913287 0il Formation Volume Factor .. - 1.04z2428
Volume Fraction Gas | - 89_45780 0il Compressibility (1/psia) . S -2000000-5
G2z Specific Grawvity .. - -&000000 Fluid Enthalpy (Btu/lk) .. - - 58.2047Z
Gas in Solution [RSL] (scf/sbbl) - 137.540% Entropy (Btu/lb/F) _...... - - n/a

Gas in Sclution in 0il [R30Q] (s 138.2174 Gas Z-factor S -3185423
Gas in Sclution in Water [RSW] o. Mach Number in fluid S -0g2s8883
Potential RSL (scf/sbbl) ..... - 137.540% Sonic wvelocity in fluid - 1237.7Z3
Potential RSO0 [R5 in 0il]l (s - 138.2174 {ideal) gas flowrate (mmscfd) ......... €1.37505
Potential RSw [R5 in water] (scf/sbbl] - - a. Joule-Thompson Co icient (F/psi) - -005781381
Bubble Point Pressure (psiz) ... .- 4833.253 Pressure (psia) - S 454 7863
Gas Density (1b/£ft3) ........... - -718111 Temperature (F) - 42.7938¢
Liguid Density (1bs/£t3) .. ... .. . ... ...... 4512041

X AR R AN ~ A i o 7 A

Az UCAEINAD 2« CCQELAVIARE@RE ¢ YT (0 we %«

Multi-Phase Flow Walues at "N_1", Pressure =

Ligquid Superficial Velocity (ft/sec)

43.8 F :

454.8 psia, Temperature =

11.43545 Gas Welocity

Gas Superficial Velocity = =T 97.43880 Gas/Liquid 3lip ratiD ceeeeiimmmmi i i i e e e
Fluid Mean Velocity (ft/sec) .. 108.5543 Flowing WNo-slip Mixture Density (lb/£t3) _.......
Pipe Inside Diameter (ins) ... &.000000 Flowing S5lip Mixture Density (1b/£t3) ... _........
Wax deposit inside diameter (ims) ... ... ... ..... &.000000 Flowing No-slip Mixture Viscosity (cBP) ... ......
Pipe Wall Roughness (ins) -001000000 Flowing Slip Mixture Viscosity (cB) ... .. ......
Flowing Watercut (volume%) .1513287 Friction Pressure Gradient (psi

Flowing Ligquid (volume$) 10.54220 Elevation Pressure Gradient (ps

Equivalent Hydraulic Diameter (imns) ....._........ &.000000 Acceleration Pressure CGradient

Cross Section Area for flow (ft2) ... ... __..._.. -1983455 Pressure Gradient

2Znnulus Inside Diameter (ins) . T7.000000 Beynolds Number S

Annulus Jutside Diameter ns) nfa Ligquid Froude number .. S

Flowing Gas Density (1lbs 1.715111 Gas Froude number R -

Flowing Liquid Density (lb/£ft3) 45 12041 Flow Regime Mumber ... ... ... .. .. ... .. .. ... ...-
Flowing Gas Viscosity (eP) ... -0110833%2 0il Velocity (£t /sec)

Flowing Liquid WViscosity (cP) - 5.02Z8l6 Water Veloecity f=ec)

Flowing Ligquid Surface Tension (dynes/cm) ....... Z0.01213 0il Superficial Velocity

Flowing 0il-gas Surface Tension {(dynesfcm) ...... 13.591343 Water Superficial Velccity (ft/sSeC) .iucmuennnonnn
Flowing Water—gas Surface Tension (dynes/scm) .... 71.53104 Water Holdup in ligquid (volume%)

Flowing 0il-Water Surface Tension

(deql

{dynes/cm)

51.¢617%&

0.

0il/Water slip ratio ..
Pressure (psiz)

Pipe Engle to Horizontal
E:EE-H Se=sst
Liguid Holdup (volume%) ..........

17.75851 )

Temperature (F)

Liguid Velocity

&4 .73205

118.5518
1.831424
&.712872
10.13353
-535405¢
-5010575
-3347748
0.
-002122480
-39785983
1009238.
2.317431

-0213333%9
nfa

1.000000
4547889
458 .79388

6w" U0 Az ACGAnFY QGECHRERB P PuCh?
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Global Data S

Define Output

Output Options

v Primary Output Page(s)

v Avpdliany Output Page(s)

[ Well Inflow Perfformance Data
|v System Profile

[v Echo Input Fluid Properties
[ Wax Pagels)

<l

Echao Engine Batch Language
Segment Data in Primary Qutput |
Heat Transfer Input Data

Heat Transfer Output Diata

Slug Qutput Pages

1 0 00

tteration Progress Log

[+ Fluid Property Tables
No Casesto Print |1 = Plot Fie Fomnat PSPt ~]
Report Tool Qutput Goes To |Dedi|:ated j

QK | Cancel | Help |
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= — — —
Flowline - Flowline_1 —
Properties I Heat Tlansfe.-rl General I
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Usez : Usez

Data File : D:\3cience‘Petroleum Engineering‘Amin Taghavinejad\Books\BIPESIM\PIESEIM Book\PIPSEIM Book Exemples\Ex. 4-4\cil_gas_sep_sensitivity.pst
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Case 10 : DRATIO=1.4 ratic IDIAMETER=4.5 ins Flowrate=13252.51 sbbl/day

Flowing Fluid Properties at “N_1",

Liguid Flowrate (bbl/day) ... . ..o oon.oooaaa.. 15453

Gas Flowrate (mmscfd) - 1.424404 Water Density (1b/£t3) -

0il Volume Flowrate (bbl/day) ................... 15433.71 No-slip Mixture Density (lb/£t3)

Water Volume Flowrate (bblsday) a. Gas Viscosity (CP) ... . i iieieaaaan
Gas Volume Flowrate (ft3/day) 12815_30 Liquid Viscosity (cP)

Liguid Volume Flowrate (bbl/day) 15453.71 0il Viscosity (eP)

Total Volume Flowrate (£t3/day) 99806.62 Water Viscosity (cP)

Gas Mass Flowrate {(lb/sec) ..... - 8061071 No-slip Mixture Viscosity (cP) ..

Liquid Mass Flowrate (lbfsec) ... .. ... . ... .- -... 45.38836 liquid phase inversion Watercut .............
0il Mass IB/sec) ... .- oo 38 Ligquid Surface Tension (dynes/em) ... _______
¥ Mass Flowrate (lb/sec) 0il-gas Surface Tension (dynes/cm)

Mass Fraction Liquid (
Liquid (volume%)

Volume

Gas Specific Graviby .. .ccemomiiiim e iiaaaaas -€400000 Fluid Enthalpy (Btu/lb) ... ... ........
Gas in Sclution [RSL] (scf/sbbl) 350.3704 Entropy (Btu/lb/F) ......

Gas in Sclution in 0il [RSQC] (sci/sbbl) 350.3704 Gas Z-factor .........

Fas in Scluticn in Water [RSW] (scifsbbl) a. Mach Mumber in fluid ............

Potential RSL (scf/sbbl) 350_3704 Sonic wvelocity in fluid

Potential RS0 [RS im ©0il] (sef/sbbl) ..... 250.23704 {ideal) gas flowrate (mmsefd) .....
Potential RSw [RS in water] (scf/sbbl) a. Joule-Thompson Coefficient |

Bubble Point Pressure (psia) 1515.764 Pressure (psia) ...................

Gas Densicy (1b/fL3) .. ... ... - 5.434474 Temperature (F) ... eccaaaeaan
Liquid Density (1b/ft3) ______________ . _________ 46 _66TZ8

EFressure = 1437.7 psia, Temperature =

113.0 F :

.71 0il Density (1b/£t3) ... ... . ...

Water-gas Surface Tension (dynes/cm)
Oil-Water Surface Tension (dynes/cm)
0il Formation Volume Factorl -........

o 15/01/17
© 05:23:55

-134738303-4
R 55.10702

0il Compressibility (1/psia) -...............

112.3733

PC-32/Intel

nfa
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1288 333
1.425884
.002552447
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File Edit View Tools Data Operations Artificial Lift Reports Expert Window Help

O« | =
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Project Data...
Units...

Black Cil...

Compositional Template...
Compositional (local default]...
PVT File...

MFL File...

Flow Correlations...
Heat Transfer Options...
Engine Opticns...
Define Output...
Flashing...

Wax Properties...

Erosion & Corrosion Properties...
(Gas Lift Systern Props...
Flowline Properties...
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-— - v |
Compositional Template Properties @

PVT Framework PWT Package
i+ PIPESIM |Multiﬂash j
" PyTToolbox

Component Selection | Property Models | Petroleum Fractions

Component database Selected components
Marne Formulae = AqueoLiz &=l
2 |Salt Compaonent tall Operatian 1
3 |Methanal MeOH 1= 2
4 |Ethanal EtOH 3 -
5 | Ethwlene Givcol MEG
£ | Diethylene Glycol DEG "
7 | Trithylene Glvcol TEG . Hydracarbons
2 |Methane 1 5
9 |Ethylzne C2H4 5
10 |Ethane C2 4 —
11 |Propane C3 5
12 |lzobutane ic4 =
13 |Butane C4 -
14 |Cyclopentans CEH10 g
15 |2.2-Dimethylpropana CEH12 g
16 |lzopentane iC5 Add > 10
17 |Pentane i3] << Delete 1
18 |Benzene CEHE 12
19 |Methwlcyclopentane CEH12 Clear &l 13
20 |Cyclohexans CEH12
21 |Hexane CE Search/Sort ... 14
22 |Toluene C7HE ::g
23 |Methylcyclohexane C7H14 17
24 | 3-methwl hexane C7H1E 15
25 |Heptane C7 hd in hd

oK | Cancel | Help
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¥

Compositional Template Properties

PVT Framework PWT Package
i+ PIPESIM |Multiﬂash
" PyTToolbox

Component Selection | Property Models | Petroleum Fractions
Component database

Farmulae

Salt Component
Methanal
Ethanal
Ethwlene Glycol
Diethylene Glycol
Triethylene Glycol
Methane
Ethplere

Ethana

MelH
EtOH

Fropane
lsobutane

3 |Butane

Cyclopentane
15 |2.2-Dimethylpropana

C5H12

| zopentane
7 |Pentane
Benzene
19 |Methwlcyclopentane CEH12
CEH12

20 |Cyclohexans

22 |Toluene C7HE

23 |Methylcyclohexane C7H14

24 | 3-methwl hexane C7H1E

25 |Heptane C7 hd

Operation

Add >

<< Delete

Clear Al
Search/Sort ...

Selected components

AqueoLiz -

I

W ater

OO = T e (DD P |

Hydrocarbons -

Ethane
Fropane
Butane
Pentane
Hexahe
Carbon Dioxide

-

oK

Help

| Cancel |
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Compositional Template Properties

E——— — —

PVT Framework PVT Package
f* PIPESIM Multifiash j
" PVTToolbox

Component Selection | Property Models  Petroleum Fractions

Enter petroleum fraction data below, then select the rowi(s) and click on
"Add to composition =>". Active components appear in green. Mote: You
can only define a maxdmum of 50 Petroleum Fractions.

| Delete

To calculate properties ensure that the fraction
components are added to the main compaosition.
Note: Carbon numbers should be above 6.

Calculate properties

PC Lig. Yisc. Y

Warne BF [k 5G | Ic

b
n

ﬂ pzia

[P =] #3bmol ]

]
=1
+

o
s}
%)
[
N
=

08495

(== e = p Ry N DU SN N

&, Factar VWalume Shift| Ref. Dens.
Ib/it3

~|F

Ref. =

1(/ 6w"

LA A CEACy CHwCEAEY 8 & WRRCApdnenESeleatidh B ¥ fivz w z0AVD ~ 0 A D

oK
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-— - v |
Compositional Template Properties @

—— o —

PVT Framework PVT Package
f* PIPESIM |Multiﬂash ﬂ
" PyTToolbox

Component Selection | Property Models | Petroleum Fractions

Component database Selected components
Mame Formulae =l Agqueous 15|
1 |wals 20 o —
2 |Salt Component MaCl Operation 1 |Water
3 |Methanol MelH 1 2
4 |Ethanal EvOH 7 -
5 | Ethwlene Glycol MEG
E lealhylene Glycol DEG Hphocarbons "
7 | Triethylens Gheol TEG 1 [Mathane —
2 |Methane C1 5 Ethane
9 | Ethylene C2H4
3 | Propane
10 |Ethane Cz 4 | Butane —
11 |Propane C3
; 5 | Pentane
12 |lzobutane ic4
5 |Hexane
13 |Butane C4 -
7 | Carbon Dioride
14 |Cyclopentans C5H1D 5
15 | 2.2-Dimethylpropane CEH12 5
16 |lsopentane iCH Add > 10
17 |Pentane (] << Delete 11
18 |Benzene CEHE 12
19 |Methyloyclopentane CEH12 Clear Al 13
20 | Cyclohexane CEH12 14
21 |Hexane B Search/Sort ... o
22 | Toluene CyHE 15
23 |Methyloyclohexane C7H14 17
24 | 3methyl hexane C7H1E 15
25 |Heptane C7 - an hd

QK | Cancel | Help

1/ 6w u Az OAz Hua(/6 WwCEk | w{Ci %HE &¢ %bE

§1  wz oNovi2wA EESEPfofictw Model® A YWz &1 E¥%€p ~ B 1 A« Al
Cu 4&ajaawClR ¢vwz & A dUsdtgmplatémotlets fogall fluils Iwed AB « v AU x w
Cu Uwgbf vAX CT ° £ %t wo fiUse Igcal modélsKor éaah flédvA4z Co w3 %1

v Al weALCeudaplatd sé YyowéegwEzws | w{Ci %E wz C
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Compositional Template Properties @

PVT Framework PVT Package
f* PIPESIM |Mulh’ﬁash j
" PVTToolbox

Compaonert Selection  Property Models ] Petroleum Fractions ]

Model scope Equation of State Viscosity
i* |se template models for all fluids | Peng-Raobinsan ﬂ | LEC ﬂ

" Use local models for each fluid

BIF Set Emulsions

OilGasd ﬂ |‘\-"o|ume Ratio j
Watercut Cutoff
60 % -

QK | Cancel | Help

1(/ ow"u Az OAz %uA{CAWo®.8¢ WEF@BA EEV A- ¢

RPergRobinson ¢ 6 w3 A d 1 wbPRBVTO wWw{UA W Eguatidn bf State, EGIS £ A2 Ad !\
i A« WA yGevwBYP SBtzES§OAQ WAIBG &y &by %uw L AA - & ¢ AC WEE w A YAwy
Ly y wiéw #BIpilsevBIPSC wia Cthj  wWAEDY U ev Clit Ax Awdhy 340
Cl WilGastel Ai  a l+Aigyweagiyvicamavy yBwSaWVv U Ev %Er wéln 0O°
) gCHE Malumedatio ¢y % %z v Y% (0 AC/AES A EmuUlsbys¥yavaen YA { Awr Q
X Wwyze ylvsi wi 06v %Y ) ¢a% @gCaAVA- | vA«RT wizwnr |
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B PIPESIM - Pipesiml
File Edit | Setup | View Tools Data Operations Artificial Lift Beports Expert Window Help

| \|Ei Pru:fjectData... - | E|| = |J E
mf ™ 14| 09/52] 5 4] -]

*  Compositional (local default)...
PVT File...
MFL File...

Flow Correlations...
Heat Transfer Options...
Engine Opticns...
Define Output...

W @ d Compositional Ternplate...
T
T | Flashing...

Wax Properties...

Erosion & Corrosion Properties...
(Gas Lift Systern Props...
Flowline Properties...

Preferences »
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DEFAULT Composmon_al Pn?p-‘e.rhtls-‘ - 9 @
PVT Framework PWT Package
f} |rv1ultiﬂash J
~
Component Selection ] Froperty Models ] Export Property Table ] Flash/Separation ] GLR ] Phase Envelope ] Salinity Analysis ]
Name Comment
Gas Condensate |
Selected components Operation
Agueous | Yalue - Import
1 |whater I Exort
2
3 - Phase Envelope |
Hydrocarbons Mol |
1 |Methana 0.55 Total Moles
2 |Ethane 0.08 1
3 |Propane 0.04 I
4 |Butane 0.03 Momalize
5 | Pentans 0.035
£ |Hexane 0.5
7 |Carbon Diowide 0.125
8 |[C7+ nnz
]
10
11
12
13
14
15
16
17
18 hd
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Phase Envelope Piot
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DEFAULT Composiionsl R Wb
PVT Framework —————————————— PWT Package
= PIPESIM [Multifiash ~|
' PyTToolbox:

Component Selection I Property Models I Export Property Table I Flash/Separation I GLR

—Operation

Phase Envelope |

Phase Envelope Quality Lines

Y
Quality Line Percentage =

0.00

10.00
20.00
20.00
40.00
50.00

(= e R BRI L

Phase Envelope | Salinity Analysis |

C{Ci %t O6wCA ¢¢wa
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Phase Envelope Plot
11,000 :
10,000 q
5,000 :
8,000 :
T 7.000 :
@ :
e H
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Fl H
2 :
§ s :
g |
4,000 :
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1,000 : > g
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Temperature (F)
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—— HYDROCARBON 20.00% —+—FLUD  20.00% —+— HYDROCARBON 30.00% & FLUD  30.00%
—s— HYDROCARBON 40.00% —s— FLUD  40.00% <— HYDROCARBON 50.00% —+— FLUD  50.00%
Sehiumbargsr
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0 WhH « Y w PACQID Ve VB(ii(ME{0 @ i° %

Ce BAWDAD ¢° pz %i C~
¢ & w AU Owea£ Y%v OC 0 ¢w|l | %v¥s 6w
*ms [ft] [°F] [Btu/hr/ft2/F]
+ (- +++ . 0 -+ +
-+ (- +++ . 0 -+ 4+
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) 8C Oyt EEvVv Y% Az %E ¢
Separator_1
E—¢5
1
Riser_1
Source_1

Elowline 1

N| 1
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2(/ 6wt A« AwaLEALy 04 EbP

8 g0 ¥GCewe AODATEWaTEAY Ly~ UCCPE RBvewA Akz |

Flowline - Flowline_1 X ‘

Properties | Heat Transfer | General |

Prefemred Pipe Description lDetailed View ZI Schematic I
Inner Diameter .
o . Ambient Measured | M~
Distance | Elevation U Value —
[9 linches | Temperature Pressure | Te—
= Jkm A |13 ~|IF ~ || Btu/hr/fte_v || psia ~|F
Wall Thickness 1.0 2000 35 200
ID_5 |-,nches L] 2 |20 -2000 35 200
3
Roughness 4
ID,OU‘I Iin::hes z] :
Total Length 7
8
20 km  ~|||5s
10
Refresh | 11
12
13
14
15
16 >,
< I [T
The FIRST node in the list is closest to :"Source_1"

ok | Cancel | Heb |

2(/ 6 wAuAaBRs ¢° pa HAQERr &7 E

Mwi Cewaedy v %y ¢ %N %v e §§ g aCHv LCAMIBNE 66V p z %UE~ LG CA R
) CEv ! iHeaCHanshey Mywz ¢ Az Ab«v#u Az
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Riser - Riser_1 X

Properties | Heat Transfer | General |

Prefemed Pipe Description | Detailed View | || [__Schematic |
Inner Diameter
4 linches ~/|
Wall Thickness
o5 finches  ~|
Roughness
[0001  [inches ~|
Total Length
[2000 [q =l
Refresh |

The FIRST node in the list is closest to "Source_1"

2(/ 6w WYAGDAD ¢ ° pa H4QBt &1 E

A= Z

) 1CAE +w-y Vv %¢E ¢Separdtdric wAA4ail v &ans~v
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Separator - Separator_1 X

Properties | General |

Type IGas LI
=~

ok | cancel | Hep |

2(/ ow” U0 yYWAvVv&wERTLECCRBE(PY ORE LI ¢

C%v Al yA aAReforevv N ezv 0] ¢v EC~ ¢AZtwz Cu a°ppi v
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Report - N_2 X
Properties | General ]
Flow Map

Phase Split (compositional/pvt only)
Stock Tank Fluid Properties

LU I .

Flowing Fluid Properties

Cumulative Values

Multiphase Flow Values

Slugging Values

Sphere-generated Liquid Volume values
Heat Transfer input values

1717171717

Heat Transfer output values
[~ Composition Details (compositional/pvt only)
[ Phase Envelope

ok | Cancel | Hep |

2(/ 6 wi%u AR Vv A zivC QpeE % Meft DA zB40 ¢

OWCA i vA«v v Clugerdoav” Q% A éj Ywaeh @mhev aRE ATERz
i WOCUpPpE Az y Acdu%ui %Uy %Igahv)ASw 6% R aoddy B G~
Y p&uy AbP«v i A

& ¥ (p C iDpEratignsyy, Pressure/Temperature ProfileA z A PCAW-YOU° (wzC v %« v Az
JR4nMode$ G Cp ¥ %«v v¥% 6°0 | %é
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Pressure/Temperature Profiles
~ Calculated Yariable
" Inlet Pressure

" Dutlet Pressure

C Gas Rate

e

" User variable

mmscf/d Ll g]

. Sensitivity Data
Measured Data... |
Object | Flowline_1 L]
Variable |ID ﬂ
Values =
| Range... l_
. |inches ~|
1 19
2 |10
3 m
4
5
B
7 -
oK I
2(/ 6w u Az
d4°a QAW RADAGLAY Bz + EOBEIW I 1B 0

X

~ Default Profile Plot

" Elevation vs Pressure

" Elevation vs Temperature

* Pressure vs Total Distance

" Temperature vs Total Distance

Cancel

44

Run Model
Profile Plat...
Summary File...

Output File....

Help

) °Cpui
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PIPESIM Project:

1,360

1,280

1,200

1,120

1,040

Pressure (psia)

960

880

800

T20

16,000 24,000 32,000

Total Distance (ft)

40,000

48,000 56,000

[# DIAMETER=9 ins -+ DIAMETER=10 ins -4 IDIAMETER=11ins ||

Sehiumberger
Crauted by User on 240817 62:24:15

OAz %u 0O

1 o wNAChsedto PrisC Avii  C« y -
¢ 0 AE&eportsp Output Files A
14,13y %1
) CEMWZ5 WMV 1 Y

atAdy
0o 3

vy

[4 File Edit View Window Help

A Al %%] 82

°u

b « vi3RU- UC 4pptamh« DefitevDaitpud z |
¢ ¢ WAV 2 B DADEAY GA ~ CXs&Eki8pitand Reports Output

51

(A ¢/ %&VE ¢V 0] by 1 AQ Yy

1 v Deparator © PVEVLGEEEVABE/A sz
0 ° 1

a°oppive « +ABAD-a°ICAsy 1YwE

Dl 4[] o] &

o
sesssssass DIDESIM sesss
. (Release 4.€0 11) .
*  MULTIPHASE FLOW SIMULATOR . Case no. 2 Spot & Reports Output
. pipesim-bldl:292 . Case no. Spot & Reports Output
. Schlumberger . Case no. 2 Spot & Reports Output
. Houston .

Project
Usex
Data File

PIPESIM Project
: User

Job
Case

‘PIPESIM Job'
IDIAMETER=10 ins

[Ficwing Fluid Properties at "N_2", Pressure =  914.2 psia, Temperature =
Liquid Flowrate (bbl/day) 1€414.€9 0il Demsity (1b/ft3)
Gas Flowrate (mmscfd) . 38.44954 Water Density (1b/fc3) . . . -
0il Volume Flowrate (bbl/day) 1€414.€9 No-slip Mixture Demsity (1b/fT3) ..
Water Volume Flowrate (bbl/day) 0. Gas Viscosity (cP) .
Gas Volume Flowrate (ft3/day) .... 5314€9.1 Liquid Viscosity (cP)
Liquid Volume Flowrate (bbl/day) 1€414.65 0il Viscosity (cP)
Total Volume Flowrate (fr3/day) €23€30.7 Water Viscosity (cP) A
Gas Mass Flowrate (lb/sec) 20.8398¢ No-slip Mixture Viscosity (cP)
Liquid Mass Flowrate (lb/sec) 41.€3893 1iquid phase inversion watercut
Oil Mass Flowrate (lb/sec) .. 41.€9099 Liquid Surface Tension (dynes/cm)
Water Mass Flowrate (1lb/sec) 0. Oil-gas Surface Tension (dynes/cm)
Mass Fraction Liquid (%) €€.€7728 Water-gas Surface Tension (dynes/cm)
Liquid (volume$) 14.77824 Oil-Water Surface Tension (dynes/cm)
Watercut (volume$) 0. 0il Formation Volume Factor ......
Volume Fraction Gas 85.2217€ Oil Compressibility (l/psia) ........
Gas Specific Gravity Fluid Enthalpy (Btu/lb)

(sc£/sbbl)
[RSO] (scf/sbbl)
(RSW) cf/sbbl)

Gas in Solution [RSL]

Gas in Solution in 0il
Gas in Solution in Water
Potential RSL (scf/sbbl) csevnee
Potential RSO [RS in ©il] (scf/sbbl) .

[ol ~ -

Entropy (Btu/lb/F)
Gas Z-factor
Mach Number in fluid ............
Sonic velocity in fluid (ft/sec)
(ideal) gas flowrate (mmscfd)

: X:\Science\Petroleum Engineering\Amin Taghavinejad\Job Projects\Didactic Projects\Negareh\PETE!

Date

24/08/17
24:18

PC-32/Intel

4-7

P\Books\PIPESIM\PIPSEIM Book\PIPSEIM Book Examples\Chapter 4\Ex.

35.0%9211

5.05211
8.€€4311
.0118€840
.3031431

3031431
.3031431
.05451367

n/a
§.011877
§.011877
§.011877
5.011877
1.818384
0

-120.4328
-.3455133
8133142
07140808
1158.034
$0.00

For Help, press F1
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Well Performace$ & &0 Y ! % (PPEINE CAWaA wu  cavewaeorslr 'Cizé Az
Az ACUF %w6GiEx [jSwngdBiabch Av WE § £aPAKCIHRMIESAECY 0V A
GACD GOk Ya v AR B we dhey ¢ ) QBWAE 1£MO Y UA SE B
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Co ay° CanE (OX,v %0
Cavyw yv y ¢t AuyY Caw mcaafiiedomE ¢ A2z AG %0 LAY AZCo A
Cu a@ﬁﬁﬁmrﬁmtal Completiod Y%v Az v ¢ v ‘Eljw“\/ﬂertical\ﬁﬁm;be&icﬁﬁ/zl Bl AG W Yz
s Cpi
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# ¢alovE T#HvABA -¢eFu b Ay U ) EWKBED BE
aw U ¢ tgtuiaFlos CbC{ O Gwe %«?2 fpsidd @a wl %LAB L= § % %UWE
YO CEwu W0 BOO0DP £y AWl € vEWehRI A ®RRDG6 Cv ¥&2{ @ W
- ++ y+ BGF/STB | &@H 0 v ARetkovichvipogel WellPl @1 wA 0 PR YBVA AN Y Y4
yoCatr Atvi%v SCBSTBA:- 6CH

Fetkovich 6° 0 Az OAz3 Vogel 6°0 Az OAz %u
AOF=3000psai Q=24506CFD
n=1 Pw= 2500psia
Ps= 5000psia

(0 6 w" U Fdikovicl) AJagetuéowaiPRw #2v 1 A U YA z WA C G (v GINBA &O
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Node i Wertica#Completio8 ¢t AuY o6 G(T &7 k ¢ ¢ z2000ur A) CHE ¢ vA AL~ Y%y A
G417 £ Noda Andlysis Poit € & %A O A CTubigy V& A4 icouhdark Bodé & ¢ |
) © Gt 8K o (Conmettor AYAAE ¢rAaY AQCaéag 8yt CAKRCREOBWN]E

5 1

Tubing_-1

;

WertW JII_1

AR
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Vertical Completion - VertWell_1 |

Propetties | Fuid Model ] General ]

Reservoir Data IPR Madel

Static Pressure |5|}|}|} |psia j Model Type Well P j

Temperature |22I} |F ﬂ [ Flow Control Valve |
ligpr  ~| |3 sTBidfpsi ]

[+ se Vogel below bubble point

Calculate. ..

QK | Cancel | Help |

3
7

(0 Ow” U WRIZPI IPRA 20%BUE 1WAzl Y 6 Cuil £ Y%v Az(0 O661E %y ¢wa

iUse Vogel BpE AR Vv atAly @BEARE I¢AE AVRACAzZWOW Ay & #
cwh 8 Cp AEQ@WW { ewibéd  %EVegelAd © i wE dYs ARGRimmiedoq Bt doirdss ¢
U @Rluid Modeb Bywz ¢, ¢v O6wWCA) BOKPEY Cav¥rzp G\l 0 K W Fmny AR
)1 AGYCEVRGW AWUA
fiDeyiation Survey A0 &7 E$ aKOAhz%l ve) ColtBébingye-ovia wan By Yaw~ U C
¢ 1 AUGCYA veé UAYa 8B Abw i6 MEasuliéonDEpth, M® &° E ¢ %UCA acvoyv ¢
gt wé CcwoAvel gu §|vEO §ioA Ty \RiicalDaphyTVBt @B & G Y
a°yAE A{Bw A{ Aol oA ¢ Bt vy 1 a5ANzZ §C MIESAG Yw A T
jGi)@RNREA v ECaloviat ¥z 10G/GATC didepengent Raraaisr ¢ © ES B g v vV

115



EEvAAv wz 2¢w £ Az y atAz ¢rAayY | %Al Az ACH:
opbavA- &4C%WPE Ozwé Ccwaymouviw~ UCECUCERE wx ACY
Cu %Umyl ftvatz ¥z v %z MO0L20A W waA @ ziwda?r Miwadu )y AazslA z

) 8¢ %CHh
-
Tubing - Tubing 1 M M (e
Properties |Gene.-ml|
Prefemed Tubing Model IDe‘taiIed Madel ;I Summary Table |
Devigtion Survey |Geothenﬂal Sur'u'e'_.rl Tubing Configurations I Downhole Equipment I
kL TWD Angle —
- i B [ | (Deg)
1 |0 1] n =—| MOTE : Enterthe Datum depth
2 |10000 10000 in the first row
3
4
5
B
7
g
]
10 — Dependent Parameter —
12 " MD
13
14 i+ Angle
15
16 Calculate |
17 Rd
ok | Cancel | Hep |
(0 6w” AAAODARABAD v AtV 0EE¥% yv EEwuC-~
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28]

Properties IGenemI I
Prefemed Tubing Maodel IDe‘taiIed Maodel LI Summary Table |
Deviation Survey Geothermal Survey |Tubir1g Configurations I Downhole Equipment I
" Enter TVDs % Enter MDs
" —Heat Transfer
Ambient
riD T emperature Wil J " Input U Value
- ~|IF || Btustusitz_=| {* Calculate U Value
1 |0 5]
§ 10000 2 Heat Transfer Properties
4
]
B
7
a
9
10
11
12
13
14
15 Ad
ok | Cancel | e
(0 6w" U AAAODAA&AGE&BwWHCREOWEWLA U CU ¢

y 1 AEY
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6V ° «Floiv@ypes 120 w# ¥«l AJAlyy 03AxREAr )1 BE ACd Ui #OVWBE ¥
¢Aau AdAGTulinglz CCANRRWD SAGCAIBE Gé#v -0 A~ v G we %« |
) ¢ Av  YAKING+AanuaS V4R 1 AddaliSw & YA O # Y

Tubing - Tubing 1 % W 8 48 =

Properties l General ]

Prefemed Tubing Model Dietailed Model j Summary Table |

Deviation Survey | Geothermal Survey  Tubing Corfigurations l Downhole Equipment ]

The FIRST node in the list refers to the TOP of the Tubing, starting from the Datum in the Deviation Survey
Each Tubing Section runs FROM the MD of the previous section TO the MD as specified in the MD column
Tubing Sections
B ottam kD ID Wall Roughness Cazing ID | Flow Type Label |
Thicknesz

- R j inchesj inches j inches j inches j

1 |10000 A5 (R3] 0.001 1258 Tubing ]| pipettl_Tubi

2 05 0,001 Tubing _»| b

3 05 0,001 Tubing |

4 0f 0,001 Tubing _»|

5 05 0,001 Tubing |

3 0s 0,001 Tubing _*|

7 05 0,001 Tubing |

g 05 0,001 Tubing |

] 05 0,001 Tubing |

10 05 0,001 Tubing |

11 08 0.0 Tubing _»|

12 05 0,001 Tubing | -

ok | cance | Help |

(0 6w' U AAAOABRBAG YO(ADY EC°pzui C~ UCCh.

)oYy yw CIF VizEAW) ¥y DéwalslE Ecdiprie® €aw-  AEf VA QA- £ A
atwA Cy % Detaile@h' waswChVA «bwz%z0 Ayt Azv # ¢ Aau ABADd ¢V
J¢Av CawBimgle ModeRil w & &~ WiRiefedacs Bhkg Motleb ¢ 0 ARmpledy | #
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TVD WNMID Tubing ID$ ¢ A & DAmBiénidTémperdlée #0 C~ Datun\epts Iwh { U0 & 0 )
al weodiviaié LALA U AVE Co w3 %! Perforation$e G iC § AL yAwWAYO A7
#(0 601 EGu) ACWAE CVy %

[ Tubing - Tubing 1l s ™ =5

Properties l General ]

Prefemed Tubing Model - Summary Table |
| ] |1"t ﬂDath MD Tubing Sections (#1 reguired, others optional)
| |F ﬂ.ﬁ.mbient Temperature FromMD:  To MD: D
e =] inche: ~ |

555V (Optional)

MD | |ft | Tubing #1...| [0 | |
— =
D | |I|‘| es J — | | |

Kick Off MD

E It | - Artificial Lift (Optional) Tubing #3...| | | |
I#EE |Nl:une ﬂ Tubing #4... | | |
|'3'7
Angle (deq) Perforations cormvertto Detaled Hode!
| & ~|mD
| Ift ~| o
| |F ﬂ Temperature

¢cAau Kb ALY YL AvAa Wiy YA ~( 130 GOARPERC y¥&»

L\GBR W %z Vel awCACO @Az o AvAE 0A-DEz A BDYWORY: a8 FbE~ [
Ao AN OWAILY a¢%UPEAQRZ WA WNz#EGB+ WESWRAWAMENCCY % @
) W Y
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x wiOpesationd ¢ A pfwellPerformance Curves | Ca % ACOwyj +w-yv §y
CuUA vy °CAau ABGAG ¢ v ¥%zOuetRressuieA G « Eaw-Eval (¢ BaEixnOé ¥
Yivya 9¢a w E Run Made$s L j wneC o#0  YiDutflowssensitivily 1AC Wy %ClzC AwaEY&  CA\p
20 6TE%U€p~ )} CUA 6RO wEASH ¢ Az Ydlidevalilins (OE A F aw
wz %aw 0Ayu Az Ao &£z nfow Semsitivitsh o VAW 221 & jQ Aved @O £z\p AR
) © po EAC AOAFA 6z wé &1 A

-

Modal Analysis " Iél
Outlet Pressure |700 psia ﬂ Limits... | ak. |

Run Model | Carizel |

Help

[nflovy Sensitiviey Outflow S engitivity
Object | | Object | Tubing_1 |
"W ariable | ﬂ "Wariable ||D;pipe1¢1_Tu|:.ing_1 j
Walues =] Yallesz =l
Range... I— | Range... |—
j - |inches j
AA
7h
95

e R S I Co R R L T
=] |00 e (L |

(0 ow" 0 Az OAz%u CavinaHEAWY Ef wCo6UY CEwav
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PIPESIM Project:

ure at NA point (psia)

0 50,000 160,000 240000 320,000 £00,000 £50,000
Stock-tank Liquid at NA point (STB/d)

[ operating Points - Inflow: i Outflow: DIAMETER=5.5 ins —¥- Outflow: IDIAMETER=7 5 ins —— Outflow: DIAMETER=8.5ns |

scniumbsrger
Cragtad by Ussr on 20T 20:00:85

A

(0 6w u Az OAz%wu Cad.fiAALBAYEGABWCOGY ¢v 0

Bl BHEAVWAEYA Qi s Ev i Aoy RIPESIMA® w B&Ebend idbd GoiwkEA z ¥ \wa A
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tyos3s iCzy WEME BWCz &En.-v$ -%HeSTRMEay eV Wahe & @iac
°cavA- &BWApAAIMOKMWAIFD AK3MAEvev al wedFAw sEHuayCoaY
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PIPESIM Project:

4,400

4,320

4,280

4240

Pressure at NA point (psia)

4,200

480

4120 b

40804

2,000

2,080

2,160
Stock-tank Liquid at NA point (STB/d)

2,320

[€ operating Points

- Inflow

& Outflow: IDIAMETER=5.5 ins -%- Outflow: IDIAMETER=7.5 ins —+ Outflow: IDIAMETER=9.5 ins. I

Coords - x: 2016 33427792857 y: 4458.00543260301

(0 60wAzD OAz %l

Graphs

Ca

Ya i

A €A &Y JE ¢iC Azl §a60 OR EP | w3

Stock-tank | Pressure at | Jtock-tark | Pressure at | Stock-tank | Pressure at | Stock-tank | Pressure at | Stock-tank | Pressure at K W 0 0 =0
Liquid at NA| WA point | (hquid at Ma| N point | Liquid at NA|  NA point | Liquid ot MA| M point | Liquid at M| N& pairt
Operating P Operating P § Inflaw: Irtlowe | Outflowe: D14 Outtlow: 1014 Outtlawe: 1012 Outflow: 10124 Outflawe: 1012 Outflow: 1014 =
[ 8 2124, 42919856 W85 49505002 12186 4,331.2414 2769 43130018 517.4 4.,295.8853
| 21418 42861311 B24 47858716 2124 42919856 21416 42861311 21574 4,280.8652
| N [2157.4 42808652 W33 46212429 97693 43051625 91745 4,269.0335 15,3478 4,260.4447
0.2 44566143 143965 4346651 197237 42867941 351333 4.278.8939
| 7| 2124, 4,291 9856 21,237 3 4,440 3477 30273 43263738 54.9188 4,318.1205
L 21416 42861311 258245 45210683 460959 4.417.0628 845971 4.407.7531
L 21574 42808652 327053 46703496 566462 4496033 1043827  4,486.0753
i 29607 4,016 4361 39586 4,851 5164 724701 46430438 134061 4,632.2411
L 3744, 3752007 499072 51847916 09294, 48227535 1637393  4.811.511
i 45373 3487578 544944 5358346 1120298 51552221 2082567 5144.0214
[ 13 | 53306 32231489 B1.3751 RE46TI05 1225731 53288287 2280423 53178171
l 61238 29587198 682959 59706188 135,403, 5.618.0247 2577206  5,607.66E5
L 6A171 26342907 7R577A 65289153 1542263 59435637 28733839 5934.1345
l 25037 21654326 854578 B.951.3202 1779628 66061736 3319163 64975725
l 10,030.3 1.6365744 895863 T2Z24BE75 1937867 69294224 3615946 69232286
i 116768 11077163 95779 TEE4ON08 2176225 TR4B3T 4061121 7544204
l 12.470.1 2432872 999075 FHFPA826 227MES  7.963.8433 42391571 7960491
A 13,2634 5788582 10B100.2 84780818 2412584 8468422 4506235  6,466.2021
L2 | 14,0567 4429 1122928 90174773 2854339 9011694 477340 9,010.4755
i 14,850, a0, 12156819 99010004 2768622 9.90M.0004 5174057  9.901.0004
23
22 |
|
=
o |
2|
2 |
30
- =
Jd i
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& LBvE wlady! Awdppgrationda § & p iwellgPerformahce CurvesiPR v i Ay o CA %E
OWCA | wWYEDvV %E¢ § Q@AME: vTE e AR~ @COBAwE aA@AR £B 0 EC &
YRanModeb G Gp ¥ %« GOR/ v paw C Y F %A U %EGORE FluidDat®i ! %v

Well Performance . @
Fun Model | ok |
. . . . Cancel
Thiz operation will create PO curves [Dutlet Pressure vz Production B ate] for the selected
zenzitivities defined below,
Help
S enzitivities
Object |FuidData || || || || |
Variable [GOR ]| || =l ~|| =~
Sens.ar. 1 Sensar. 2 Senz.Var 3 Senzar 4 SenzMar. B | *]
Range. .. Range... Range.. Range... Range... |—
- |=cf/STEH - - - - j
1 |0
2 1000
3 | 2000
4
4]
B
? -

(0 6w U Az 6 OKLHW D INANY W C0%d @ %t D8 COBMPEE ¢

500 ° 8RR ECWAYAGY | %,
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PIPESIM Project:

2,200

2,000

1,800

1,600

1,400

1,200

1,000

200

System Outlet Pressure (psia)

800

400

200

500 1,600 2,400 3200 4,000 4800 5,600 6,400 7200 8,000
Stock-tank Liquid Flowrate at Qutlet (STB/d)

‘-I GOR=0 scfsbbl -# G0OR=1000 scfisbbl -& GOR=2000 scfisbbl .

(0 6w” 0 GOR AZA z /{Um)A vCArgI RWIPR Y% v(: @U§1 E

Vertical v A ¢ 1 oy 8l CEORrERsAkbyvielz Yobel ¢owal aPRYWvV LAUY oA
JeCpidoayY %é ¢ Canplétiéh Az v

% (0 6 1vagel 06 °-U
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Vertical Completion - VertWell_1 |

Propetties | Fluid Model | General |

— Reservoir Data IPR Model
Static Pressure |5'|]'|]'|]' Ipsia LI Model Type I"u"u::gel's Equation ;I
Temperature IZE‘I]' IF ;I [ Flow Contral Valve FCW Properties |
Abs. Open Flow Potential [3500 |sTBAd  ~|

—Calculate Absolute Open Hole Paotertial

Vogel Coefficient ID.B

Q |2450 |sTBid ]
P IEE-'I]'I]' Ipsia ;I
Pws |5'|]'|]'|]' Ipsia ;I

Calculate AOFP |

oK | Canced | Hep |

(0 6w” U VagelIPRAZYAD wz ¢ AUY 06CUT € (BLWAZEY ¢y Wy

O o0y owlavi@pie 2 WAL viw AWiets@duaarE iR Maded 01 v i v %é
Af YVEY Wk BB~ JRE 0VAEFER Il @EwoAv %wEAE 0! %i ¢

E Vilkby. Open Flow Potentiédl 0 v ApY ¢~ £ yfCalculate AOFA Wwizu 1 CWACW
),HO 61T E$ ©° HPRC Bw AN @@k y& GKv %zCw)! 8k B/t %0
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System Outlet Pressure (psia)

PIPESIM Project:

2,000

1,800

1,600

1,400

1,200

1,000

300

600

200

2,000 2,400 2,800 3,200

<00 500 1,200 1,600
Stock-tank Liquid Flowrate at Qutlet (STB/d)

‘I GOR=0 scfsbbl -8 GOR=1000 scfisbbl -« GOR=2000 scfisbbl I

seniumbarger
Created by Usar on 200017 22:35:22

6w’ U GOR AA z {umIA vCAepelWPR 22v(t WU § i E

#5M 0O TF&Kpvich 6 °© -U
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-

Vertical Completion - VertWell_1

=

Reservoir Data

Properties | Fluid Model ] General ]

IFR Model
Static Pressure [5000 psia 2l || = Fetkovitch's Equation v |
Temperature |22D |F j [ How Control Valve |
Open Flow Potertial |35DI} |STEM:| ﬂ

n exponert |1

Calculate/Graph... |

oK Cancel | Help |

(0 6 w" U FdikoviclOIRRZ 36P U 51 A

mBvAE y

@Y%) £E,WwWE %« CV Yz
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E dWell BerfoAmnancAGDAES %0 Y4V !
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ure (psia)

System Outlet Press|

PIPESIM Project:

2,000

1,800

1,600

1,400

12004 -----------

1,000 - nmsmemmmnnen e g

800

800

400

200

1,600 2,000 2,400 2,800 3,200

460 SISI] 1,2‘00
Stock-tank Liquid Flowrate at Qutlet (STB/d)

‘I GOR=0 sci/sbbl -# GOR=1000 scfisbbl - GOR=2000 scf/sbbl I

(0 6w” U GOR AOZA z {UAIA vEAStkdwich IPR Y%v(t @a§ i E

6w3 %EBU AA By IWvE QBE(E /,1(0 COMEE %! IPR YR 1ty AA C.
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§°E alRBEy: weuy wav{AwA v 2 PIPESIM GéwAial A C{LRAyY%Yy ANEE
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,
DEFAULT - Biack Ol Propertics T e

Black Qil Properties I Viscosity Data  Advanced Calibration Data | Contaminants I Thermal Data I
" NO Calibration %" Single Point Calibration; £ Multi Poirt Calibration

Pressure  Temperature

Ipsia ;I I F ;I Comelation

— Above Bubble Paint

IOF"u’F ;I | | I Vasquez Begos
— At Bubble Paint
Sat. Gas | |scf/sTB ¥ | | | | Lasater |

~ At or Below the Bubble Point
lorve =] |
Live Oil Visc. | e+
Gas Viscosty | e+

Gas Z I

IStanding ;I

Il:hew & Connalhy ;I

Lee et al.

IStanding ;I

Plat PYT Data [Labaratany

Flat PYT Data
7 Generate Tables Conditions GOR = GSAT]...

[Fezerar Conditions)...

oK | cCanced | Heb

AOéy i ¢ ChAv I wOAaiagh® ORE i ¢
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DEFAULT - Black Oil Properties

=

Black Qil Properties I Viscosity Data  Advanced Calibration Data | Contaminants I Thermal Data I
™ NO Calibration

" Single Point Calibration

¥ Mutti Poirt Calibration:

OIFVE = Temperature |

F =

il FF Oil Yizzoszity | Gaz £ Factaor

3z Yisoogity

pzia

Prezsure Saolution Gaz
¥ |lsci5TE -

cP ;l

P ;l—

E TR ) S

BELOW
BUBELE
POINT

BUBELE
I POINT

L | = D0 | [ | —

—I| ABOVE
BUBELE
POINT

=

Comelation |Lasater ;IStanding ;”Eeggs & HIL"Standing ;”Lee et Al ;I

1) Flash data should be entered in this table, not differential vaporization
) Tables of fluid properties must be entered for a single temperature
3) Far fluid properties where no data is entered the fluid’s behaviour will rely solely on the selected comelation

[T Generate Tables

Plat Calibration Data

Points

Plat PYT Data [Labaratany
Conditiohz GOR = GSAT]...

Criby

Flat PYT Data
[Fezerar Conditions)...

ok |
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| Survey Data -l |.i_E-J
Wwell Mame: | ﬂ
Survey [ ate: | j [ dd £ mm 4 gy | e
Liquid R ate GOR 4
| |sTE/d  ~] | |sciisTE ~|
Y ater Cut Production Pressure
| = | psia <]
kD ‘ Prezsure ‘ Temperature i
- R | psia ~|F R
1
2
3
4
4]
B
7
a
q
10
11
12
13
.
15
16 - Cancel |

awbéayE cEaCayivwe ¢ wA !l %vav-Ad OA £3%u ¢
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Parameters I Fow Comelations I Run |

Calibrate Min Maox
U-value multiplisr v ID.{I‘I I-H:“:i
Wertical flow friction factor I I‘:"1 I‘I 0
Wertical flow holdup factor v Iﬂ'1 I2
Horizontal flow friction factor I Iﬂ'1 I‘I 0
Horizontal flow holdup factor 2 Iﬂ'1 I2

QK I Cancel Help

wat vi ¢ w{aCHvp FKiowrvhwm@ &1 E

Ozvyve Cevdwze kv, a°E Ax i %U yFlow:Corredation$A E+ yAL/EE OWE AZé
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Data Matching % SR S8 .. em - g G
Parameters Flow Comelations l Run ]
Select Multiple Comelations
Include ertical Flow Correlations Source =
1 Bnzan bia
2 I Bieggs & Bril Original bia
a Beqggs & Brill Revized bia —
4 Duns & Fos bia
5 I Gavier, Aziz & Fogarasi bia
E I Gray [modified) bia
T I Gray [original) bia
a [ Hagedorn & Brown bia
g Hagedorn & Brown, Duns & Ros map bia
10 Mukherjee & Bril bja -
Remove All Vertical Flow Comelations
Include Harizantal Flow Correlations Source =
1 :Beggs & Brill Original bia
2 I Beggs & Brill, T aitel Dukler map bia
a Beqggs & Brill Revized bia 1
4 Beggs & Brill Revized, Taitel Dukler map bja
5 Baker Jardine Revised bia
E I Dukler, 4G4 & Flanagan bia
T I Dukler, AGA & Flanagan [E aton Holdup) bja
a [ Lockhart & Martinell bia
g Lockhart & Martinelli, Taitel Dukler map bia
10 Mukherjee & Bril bja -
Remowve All Horizontal Flow Comelations
QK | Cancel | Help
wal vt ¢ w{aCH-wvp ~j«wGBz0O§ WE B.1 £
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Data Matching % R 0 S ==& & 8 &J

Pammeters] Flow Comelations  Run l

Operation Run Data

™ Inlet Pressure Run model

(™ Qutlet Pressure | psia j RMS weight factors
(+ ,W‘ Pressure 1
Temperature 1
Results
Carrelation Factors RS -
Vetical | Horizontal | U VF WH HF HH P T Tatal

00|00 | = (OO e ) (R

—
=1

-

Save Selected Results

OK | Cancel Help
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Measured Depth(ft) True Vertical Depth (ft)
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0O+ + + [/ 0+ +
1+ ++ 0- ++
2+ + + 03 ++
3+ + + 1. ++
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.+ + + 4+ 2 ++ +
R 2 - ++
.-+ + 4+ 2 - ++
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[ Vertical Completion - VertWell_1 [ |
Properties | Fluid Model | General |
— Reservoir Data IPR Model
Static Pressure I‘E‘Dﬂﬂ Ipsia LI Model Type I‘u’ngel's Equation ;I
Temperature |213 IF ;I [~ Flow Contral Valve FCW Properties |
Abs. Open Flow Potential |10000 [sTBid |
—Calculate Absolute Open Hole Potertial
Viogel Coefficient ID.B
Q | |sTBrd  +]
Puf | [psa  ~|
Pws I Ipsia ;I
Calculate AOFF |
ok | Cancel | Hep |

(0 6w"

U Vdyel IPR A% zi Cit AAI Y

6 C
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Tubing - Tubing_1 -m

Properties | General I

Prefemed Tubing Model

| Detailed Model

-]

Summary Table |

Deviation Survey |Geothen‘nal Suwe'_.rl Tubing Corfigurations I Downhole Equipment I
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MD J VD Angle -
N [ o [ =l (Deg)
1 |0 1] n =—| MOTE : Enterthe Datum depth
2 [1000 1000 0 in the first row
3 |2000 2000 35,5599
4 |2000 2800 2554193
5 (4000 3700 35,5599
B |5000 4500 45572
7 |5000 5200 531301
g | 7000 5800 B0
g |2000 E300 BE.42152
10 (3000 B700 72 5424 I
11 | 10000 7000 7846304 VD
12 11000 7200 a0 ' MD
13 12000 7200
14 i+ Angle
15
16 Calculate |
17 hd
QK I Cancel Help
e
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Tuong Tubna 1 ==
Properties IGenemI I
Prefemed Tubing Model IDe‘taiIed Model LI Summary Table |
Deviation Survey Geothemal Survey |Tubir1g Configurations I Downhole Equipment I
i Erter TVDs % Enter MDs
" —Heat Transfer
Arnbient
b2 T emperature Ll J ™ Input U Value
- ~|IF || Btustsitz =] {* Calculate U Value
1 |0 100
; 12000 13 Heat Transfer Properties
4
]
E
f
g
9
10
11
12
13
14
15 |~
ok | cCanced | Hep |
-(0 6w" 0 Az OAzwauA CUAGW: ADEWE TR Az C FCE w
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Tubing - Tubing 1~ W M [ S|
Properties ]Geneml ]
Prefemed Tubing Model Detailed Maodel ﬂ Summary Table |

Deviation Survey | Geothemal Survey  Tubing Configurations l Downhole Equipment ]

The FIRST node in the list refers to the TOP of the Tubing, starting from the Datum in the Deviation Survey

Each Tubing Section uns FROM the MD of the previous section TO the MD as specified in the MD column

Tubing Sections
Bottam kD ] wal Roughness Cazing ID | Flow Type Label |
Thicknesz
B L - inchesﬂ inches j inches j inches j
1 |0 45 ns 0.001 95 Tubing _| pipettl_Tubi
2 12000 45 ns 0.001 95 Tubing _=| pipett2_Tubi
3 0s 0,001 Tubing |
4 05 0,001 Tubing _v|
5 0s 0,001 Tubing |
B 05 0,001 Tubing _v|
7 0s 0,001 Tubing |
g 05 0.0 Tubing _v|
g 0.5 0.001 Tubing _=|
10 0s 0.00m Tubing |
11 05 0,001 Tubing _*|
12 0s 0.00m Tubing | -
ok | cance Help
-(0 6w" 0 Az OAz %0 ¢ Aapd ABRALG %vAzv E°pz:

TEBPeyoweCA 0ARAW-H{ADWMIiavwCA ¢aey O6wCA 4a¢%UPE v
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DEFAULT - Black Oil Properties e

Black Qil Properties I Viscosity Data  Advanced Calibration Data | Contaminants I Thermal Data I
" NO Calibration ¥ Single Point Calibration £ Multi Poirt Calibration

Pressure  Temperature

Ipsia ;I I F ;I Comelation

— Above Bubble Paint

lorvF  ~| 11 3500 213 Vasquez Beggs
~ At Bubble Point
Sat.Gas 1500 |scf/sTB ¥ | 2336 [213 | Lasater |

— At or Below the Bubble Point

[orvF ~] [14 [2338 [213 [ standing |
Live Oil Vise.  [1.23 e ] [2336 [213 |Chew & Connally -
‘ Gas Viscosty  |0.03 [er =] 2338 [213 Lee et al.
| GasZ [o7ee [2336 213 | standing =l
Plot PVT Data (Laboratory Plot PVT Data
Condtions GOR = GSAT)... | {Reservoir Conditions)...

ok | cCanced | Hep |
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[ pspiot o ). [
File Edit Series.. Display Help

Graphs I Data ]

Calibration:

0il density (Ib/ft3)

0 200 1600 2,401

0 3,200 4,000 4,500
Pressure (psia)

= Temp. = 60.00 (F) - Temp. = 110.00 (F) & Temp. = 160.00 (F) % Temp. = 213.00 (F) + Temp. = 260.00 (F) |

schiumbsigar
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. Series Selection

Select x Axiz

I Preszure

Add ta = Az

Bubble point prezsure

Select Left v Axiz

]9

Cancel

il density

il denszit

e
il Formation YVolume Factor —
Qil Viscosity L
| |Gas density
[3az viscoszity
Solution gag in oil
Liquid denszity
Liquid viscosity

Add ta Right v Asiz

Select Custom " Axiz

=]

| Ibstt3

INu:une

Add ta Cuztom Y Axis

! |~}

Custom Yertical fwiz Set up

Fosition oh the Horizonkal Axis |-||:||:| 4

Start Position ||:| A i
End Pozition |5|:| i

pol
©
c/
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8 p-Piot o | 51

File Edit Series.. Display Help

Graphs 1 Data ]

Calibration:

0il Formation Volume Factor

0 300 1600 2,400 3,200 4,000 4,500
Pressure (psia)

= Temp. = 60.00 (F) & Temp = 110.00 (F) & Temp. = 180.00 (F) = Temp. = 213.00 (F) + Temp. = 260.00 (F) |
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Nodal Analysis [
Outlet Pressure 500 pzia j Limits... | 1] |

Fun Model | Cancel |

Help
Inflow Sensitiviey Outflaw Senzitivity

Object |S_I,Istem Data j Object |F|ui|:| Data j
W arable ||3.33 Fate j Y anable ||3|:|F| ﬂ

b F

Yalues Yalues

| Fange... I— Fange... |—
mmscf/d | - |scf/STE |
&0 1000
500 3000
5000
7000

—
e ML= RS R O R R
==l | T e L (P | —

-(0 Az OAz %o Ca%a%ALEOWH] Ei wCoOaY &V Y«
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PIPESIM Project:

4,800

4,000

3,200

2,400

Pressure at NA point (psia)

1,800

800

2,000 4,000 6,000 8,000 1

0,000 12,000 14,000 16,000 18,000
Stock-tank Liquid at NA point (STB/d)
) Operating Points —8— Inflow: Inflow=50 —ak— Inflow: Inflow=500 ¥ Outflow: GOR=1000 scf/sbbl —+— Outflow: GOR=3000 scfisbbl
Liquid Loading : GOR=3000 scf/sbbl —#- Outflow: GOR=5000 sci/sbbl —+— Liquid Loading : GOR=5000 scf/sbbl —#- Outflow: GOR=7000 sci/sbbl Liguid Loading : GOR=7000 scfisbbl

Coords - x: B276.83535534744 y: 4753.73842685681
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Survey Data I&
Survey Date: |24,-'1 A2m7 J [dd / rarn 4 g ]
Cancel Changes
Liquid R ate GOR
2000 |sTB/d | 1500 |scfisTE v
W ater Cut Production Pressure
7 % | 12500 lpsia -]
kD Prezsure Temperature |

T * N pzia =|F R

1 (0 GO0 100

2 |1000 B51 109

3 |2000 ana 118

4 |3000 943 123

5§ 4000 1095 137

g (5000 1244 146

¥ |BO00 1392 158

g |7000 1563 165

g |2000 1702 179

10 | 5000 1853 148

11 | 10000 2009 195

12 11000 2163 205

13 |12000 2487 213

14 k.

15

16 - Cancel |

-(0 6w™ 0 aw  aRzE a@pzCayivwCe ecacyw Ar s ploOAai BAz %0 ¢
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#V0 169 EAOAGC %0 A ¥aWeERD- po~v Ayolu Zu %Uy
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Yov 1 A QY &AHAAN 0 AVERA 11 C BB YaEzE zo B, %Uy

C Measured Data %2v * AUy
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PIPESIM Project:

800+
-1,600+4:
2,400

3,200+

Elevation (ft)

4,000
4,800+
56004

6,400

7,200

500

1,000

1,500

2,000

3,000 3,500

Pressure (psia)

4,500 5,000 5,500 6,000

—— Initial TYPE=HBR TYPE=LOCKMAR Flowrate=8562.709 sbblday
—— Initial TYPE=HBR TYPE=BBR Flowrate=3436 104 sbbliday
—#— Optimized TYPE=HBR TYPE=0OLIEMANS Flowrate=8133.045 sbblday
Initial TYPE=DR TY'PE=BBR Flowrate=8408.348 sbbliday
—#— Optimized TYPE=DR TYPE=0OLIEMANS Flowrate=8106.365 sbbliday
<— Initial TYPE=ANSARI TYPE=BBR Flowrate=8410 031 sbbl'day
< Optimized TYPE=ANSARI TYPE=0OLEEMANS Flowrate=8054.448 sbbliday

——=&— Measured Data
———— Optimized T¥PE=HBR TYPE=BBR Flowrate=8111 275 sbbl/day
—— Initial TYPE=DR TvPE=LOCKMAR Flowrate=8482.157 sbbliday
——&—— Optimized TYPE=DR TYPE=BBR Flowrate=8136.89 sbblday

—— Initial TYPE=ANSARI TYPE=LOCKMAR Flowrate=8481.599 sbbliday

—— Optimized TYPE=ANSARI TYPE=BBR Flowrate=3151.028 sbbl/day

——&—— Optimized TYPE=HBR TYPE=LOCKMAR Flowrate=8083.598 sbbliday
Initial TYPE=HBR TYPE=0LIEMANS Flowrate=8530.131 sbbliday

—m— Optimized TYPE=DR TYPE=LOCKMAR Flowrate=8082.722 sbblday

—— Initial TYPE=DR TYPE=0OLEMANS Flowrate=8451.384 sbblday

—— Optimized TYPE=ANSARI TYPE=LOCKMAR Flowrate=8112 348 sbblday

—— Initial TYPE=ANSARI TYPE=OLIEMANS Flowrate=8450 856 sbbl/day

Coords - x: 3698.90715390436 y. -2237.07571801567
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afozE & vaCHag v C B a Va 66 | AAECON en(c Ovixv ot OSFNVYY ¥ ¢

Data Matching + e .. _...

S

Pammetersl Flow Comelations  Run l

Operation Run Data
™ Inlet Pressure Run mode!
" Outlet Pressure |5|}|]- psia ﬂ RMS weight factors
. 1
fs] Liguid Rate « Pressure
Temperature 1
Results
Correlation Factors RS =]
Vettical | Horizontal | U VF wH HF HH P T Total
1 |Optimized | HER OLIEMANS | 26.435 065671 1.1662 40234 0.97834 88,963 46,706 136.67
2 |Optimized DR BER 81032 053875 11218 29282 1.0718 93.305 46.564 139.87
3 |Initial AMSARI BER 1 1 1 1 1 143.23 46.701 189.93
4 |Initial DR LOCKMAR |1 1 1 1 1 166.2 46.824 213.02
5 |Optimized | ANSARI BER 87291 063873 1.1196 2E7BE 1.0781 97.245 46.555 1438 -
6 |Optimized DR LOCKMAR |38.283 1.2344 0.72034 47392 1.0964 86.643 46.62 133.26
7 |Initial ANSARI LOCKMAR 1 1 1 1 1 166.93 46,664 213.59
8 |Initial DR OLIEMANS 1 1 1 1 1 154.97 46,849 201.82
9 |Optimized | ANSARI LOCKMAR |38.079 1.1583 0.75197 4. 7064 1.0955 90,959 46,367 137.33
10 |Optimized DA OLIEMANS |87.924 24747 0.1 8.0035 011844 £9.842 46.703 116.54 A
Save Selected Results

0K | Cancel | He |
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- Initial TYPE=ANSARI TYPE=BBR Flowrate-8410031bbl/day
- Initial TYPE=DR TYPE=BBR Flowrate=8408348bbl/day
- Initial TYPE=DR TYPE=OLIEMANS Flowrate8451384bbl/day
BBR DR ¢ p Ul p) ¢ Av Céadv awe %« Az OAz %U YavARz Y &
a°E Cw%vAfA ! %vAWACuU b GIBSGGSPrill Revige) YimdRHs | M ©E UE A
Yy ¢ Av
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-
Global Data

Flow Comelations |

— Vertical Flow (Multiphase)

Source ija

Comelation  |Hagedom & Brown

Faa

el E
Friction factor |1 Holdup factor |1
h..~---—_

Ll Lo

— Horizontal Flow (Multiphase)

Source ija

Comelation  |Beggs & Brill Revised

Fat

Friction factor I1 Holdup factor |1
.-.---__

Verical-Horzontal Flow Comelation Swap Angle

Swap angle |45 (0-50) degrees from

haorizontal

(0-50) deviation from
vertical

—

Single Phase
’Lurrelatiun

-]

I Moody

Cancel |  Hebp

Ozvy %

-

Az
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Global Data for Pipesim Model e
Heat Transfer Options
Pipe Burial Method |2|}|}5. Method j
Ingide: Film Coefficient Method |I{re'rth Separate Feynolds number j
U-value multiplier |1
-
QK | Cancel | Help
PIPESIM %! 6°0 | %v 33 OwWEedFWwiEsi jwuCUpE ¢

Cuy ¢6 Pz ériviwd CY¥h- j~ °ipdvEIS BT AL VC FALTN A B EMIE U0 W o
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Production string
(lubing)

Cemented casing

Upper
perforated
resernvoir

Single packer 53 B<
L ower ; ; ;
perforated 7
reservolr 2 j.,
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S_1

*

Tubing_2

VertfVel_2

Tubing -1
WVertWell 1
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[ Tubing - Tubing 1 S . =)

Properties l General ]

Prefemed Tubing Model Detailed Model j Summary Table |

Deviation Survey | Gecthermal Survey  Tubing Corfigurations l Downhole Equipment ]

The FIRST node in the list refers to the TOP of the Tubing, starting from the Datum in the Deviation Survey

Each Tubing Section runs FROM the MD of the previous section TO the MD as specified in the MD column

Tubing Sections
B ottam kD ID Wall Roughness Cazing ID | Flow Type Label |
Thicknesz
- R j inchesﬂ inches j inches ﬂ inches ﬂ
1 0.5 0,001 m
2 (R3] 0.001 e
3 05 0.001 Arinlar
4 05 0.001 Tubrnnul
5 05 0,001 Tubing _*|
5 05 0.001 Tubing |
7 0.5 0.001 Tubing _=|
g 05 0,001 Tubing |
] 05 0,001 Tubing |
10 08 0.0 Tubing _»|
11 05 0,001 Tubing |
12 08 0.001 Tubing _v| v
oK | Cancel | Hep
¢Aau ABAS Az ORAERSLI6 WK CIVMEUD BvE U ¢ ChPé AU

Ay wd €1 E&e ang é Baw(og (v a

fiHorizontal$ &48/6 6 CulTy %vAzv ggy vE daweA YO vRIE WA YEPE~
Y #O 6T EGuoglav: vi A vhdzv v Al we %« ¢ A aGomplefioR 6 Yv Az
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I Tuking_1
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Horizental Completion - HonzWell_1

Properties ] General |

Reservoir Data

Static Pressure | |psia ﬂ
Temperature | |F ﬂ
IPR Model
{+ Distributed P (Finite Conductivity)
(" Single Poirt Pl {Infinite Conductivity)
Mode! Type |55 Ol (Joshi) ~|
Reservair Size Well Location
Rextn | |f‘t j Eccer |ﬂ j
Thickness | |ﬂ j
Reservoir Properties ‘Well Properties
. | E— Welbore. . |
ft
¢ [_Jme =)o o
| | - J Rw | |inu:hes j
Kz m hal
Skin
[ Calculate Skin
oK | Cancel | Heb
Ced 6CUT £ %vAzv

¢t yAy(0 oM 3% v Yaw~ U CCbh
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r© -
Haorizontal Well Performance I&

Outlet Pressune
Run Madel | ok |
||:usia ﬂ
Cancel
Walue il Help

Fange... |

ft =
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Stock-tank Gas at Wellhead (mmscf/d)

PIPESIM Project:

28%-

261-

241

224-

1,600 2400 3,200 4,000 4,800 5,600 6,400
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o =

Project IF‘IF‘ESII'u'I Project
User Iﬂmin Taghavinejad
Job |F‘IF‘ESIM Job

Manager IF‘EI'EDEF‘ Manager

Company IF‘EI'EDEF'

Work Order |

Cliert |

Remarks &

< Back Next > Cancel | Hep |

Yoy Ward E, z v WYEBwa Z{/pRAd4AvE ¢

1 A0 fMode oypey ¢AGE aYsi- b o C & Bae@LY0% EVsAfNextvd L IWEEA wz
) 8 € p dWell Pefformtance Analysisinjection Mode$ +y *  * A0 €6 %Ly ¥z wMy: 0
| atva Y VP& wy Ajizw OAER Yy bCAMET AN BperationyTyp8.z i wEd G X UAy
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Single Branch Profile Wizard |

— Model Type

" Well Pefformance Analysis - Production Model

& WWell Peformance Analysis - Injection Maode;

™ Suface and Facilities Model

Operation Type: INodaI Anahysis ;I

Select NA Point | Bottom Hole k1

—Mode! File Information (OPTIONAL)

Waarking Directony Browse ... |

File Name FIPESIM Job

< Back Nest > Cancel | Hep |

YowWard E, zWEOUYWUEQV ac¥AWsko BviE ¢

Abu Elo WA °BRYPH viz ALa® FCUENE C aBs b )Mo AWISE~ My t ° -
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Y#0 617 ESu txwsficyv AduLku OEvHE Az Ao £z

163



— Select Fuid Model Type

{” Compositional
™ PVT File

Properties ...

< Back Nest > Cancel | Help |
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|—1. SOURCE

Select Source Object ©

|—2. EQUIPMENT/PIPING

DoubleClick on the rows to ADD pipes./equipment to the list of selected objects

Pipes
Fipe Type Selected Objs—
1 |Tubing | _ 1]
2 | Flowline Add Fipe >> 5
3 |Riser 5
<< Delete | 4 -
Equipmert 5
g “ Clear Al | F
E quip. Type_ = T
1 |Choke e
2 |Compresgor . T
3 |Ewpander Add Equip == —
4 |Heat Exchange 1
B |Injectar I 3
E |Muliphaze Boo 13
7 |Pump T
8 |Separator ﬂ e ﬂ
3. SINK |
Select Sink Object | Vertical Completion -]

<Back [ Fmsh |  Cancel | Help

Yoy Mard E, wWEOUY Az YPEO%aT BvAzyv
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BLHEIjv uAGd vay A Ay al AAE§ 0k wEH $a Eyuipned® A ik GA v ES
CeduavywoacCat A xSinkse yOre yiavT 0Avz | OtARZYY@HE tAVi O Yo 8 & % ZAVAE (¢ (¢
y¢Av wC 0

grwojwy - EFELVS CVY% %z Y%wil Az LIPARFInEZ A uw Gy~ L v
) CEW BT vy 0 Co EE%XAZ |1 PEwW{y XAEPEQH KBy 2 @

165



c3FYF+psia cwil VEYWBE ww-fwh o603 wit E@WABAE] WS G
i € ¢yv EEANY GWwALAVICAGAD OO e&atvav L COHO wi

¢ whA¥
W LOMQ W YR~ Yt

1A« AU whCT opettiend % W Chisklsy: Ao paawdi
y+eF yOopsa ¢wiul Yy “LWEA wZ pEBAAAGGS K6 ABD QC Gl ABYY
GhokeBean SiZe a° pawi AéwAl MMICRdaypSids 108 Ga*PEp EHB L COE A C

i A&l (AANOESCF/day ¢ viNafu@izFlows Cip%y Owz &£ ¥A+El+ 8o vuwe y Aivp .
Lockhat- BunsRos Oz vy % ¢ v  yIOESE« Ajzw (CEW 24 (Vi Modtaige 1CAvE v w

#) 11 YMNartieHi weea A v

[

CoAun |yCi
4 +" | CO2
3" C1
- H20
, ++"UAU

(0 6w” U wEe e BAEI/OWER® ¢ Ci %

(1 Aw~
ACO YW ©Pa&¥%-<€p ~Chéké B@wline Tubing %v AZW@ HE,EA4b%: ya° E Ao i
) o CAZOZO0 % 2E %E Al £ wz °BNGAR Q& WAPES \

166



Source_1 Choke_1

@ Flowline_1 l —

Tubing_1

=

Wt JII_1

ti

(0 6w Az¢ WARWAAW 61CEwWUGE
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Choke - Choke_1 [

Properties | Advanced Choke Data {Optinnal}] General ]

Sub-critical comelation | Mechanistic j

Critical Comelation |Mechanisti|: j

MOTE: all comelations require hydrocarbon liquids at stock
tank conditions except Mechanistic and API-14B

Bean Size 32 |1/66n  ~|
Crtical Pressure Ratio  [053 [ Calculate

Tolerance 05 % |
Upstream Fipe ID 6 inches  ~|

ok | Cancdl | Help |

(0 ow”" 0 AZp DWRECELY Az & wEaBIMO0T EGCCPE ¢

e 1 w2 o EiemmededA gw | %! Ad«Au AAAEIAGCY ©OaEE wiiwyY
YO0 67 EG U o LMoking 0BA0/0 § v
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Tubing - Tubing 1 % 8 8 8

Properties lGeneml ]
Prefemed Tubing Model |Simple Model j | Summary Table
| ] |1"t ﬂDamm MO Tubing Sections (#1 required, others optional)
| a0 |F ﬂ.ﬁ.mbient Temperature From MD: D
|1"t ﬂ |in|:he: ﬂ
555V (Optional)
MD | |1"t ﬂ Tubing #1... |'II | | 5
inch
© | |In = ﬂ Tubing £2... | | |
Kick Off MD .
E [t | -Artifical Lift (Optional) Tubing #3... | | |
%’i;::ue [None | | Tubing #4... | | |
| 0
Angle (deq) Perforations Convert to 'Detailed Model
| 3000 |ft ~|mD
E N R
| 202 |F ﬂ Temperature
oK | Cancel | Hep

(0 6w” U

A

yos D ta~o61 E

- e
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i LA16 CAiAd £1 éA1zA IOYA z U
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i ™
Vertical Completion - VertWell_1 |

Propetties | Fluid Model | General |

— Reservoir Data IPR Madel
Static Pressure IBE'DU Ipsia LI Model Type Well P ;I
Temperature |2'|]2 IF ;I [ Flow Contral Valve FCW Properties |
IGas FI LI |4E-UU? ImmscFIdfpsjz ;I
Calculate. ..

0K | Canced | Hep

7

(0 6w~
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e — v =
Compositional Template Properties - @
PVT Framework PVT Package
f* PIPESIM |Mulh’ﬁash j
" PVTToolbox
Componert Selection | Property Models | Petroleum Fractions
Component database Selected componerts
Mame Formulae -] Agueous =)
2 |5Salkt Component MaCl Operation 1 water
3 | Methanol telH I 2
4 | Ethanal EtOH 3 -
5 |Ethplene Glwcal MEG
B leath_l,llene Glycol DEG Hydrocarbans "
7| Triethylene Ghecol TEG ]
8 |Methane C1 5 | Methams
9 |Ethylens C2H4 3
10 |Ethane C2 4 —_
11 |Propane C3 5
12 |lsobutane ic4 B
13 |Butane C4 2
14 |Cyclopentane CAH10 0
15 | 2.2-Dimethylpropane CEH1Z g
16 | lzopentans iCH Add >> 0
17 |Pentane C5 << Delete 7
18 |Benzene CEHE 13
19 |Methyloyclopentane CEH12 Clear Al 13
20 | Cyclohexans CEH12 14
21 |Hexane CE Search/Sort ... =
22 | Toluene CyH& 16
23 |Methylcyclohexane C7iH14 17
24 | 3-methyl hexane C7H1E 15
25 |Heptane C? i ey hd
oK Cancel |  Hebp
A
(0 ow"u Az OAz%u C{Ci %Ef EOUA 05 cE4Ub £

MOz 60«y °¢ w aya & ¥ibétug wigompadsitional (local defaufd) |
0
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-

DEFAULT Composition_al Pnfnp-‘e.r.htis.‘E & "

PVT Framework

&
o

Component Selection ] Froperty Models ] Export Property Table ] Flash/Separation ] GLR ] Phase Envelope ] Salinity Analysis ]

Name

Comment

PWT Package

|rv1ultiﬂash

=l

[coZ]

Selected components

Agueous

W alue

-

EMDIarity[MoIes] j:

W ater

o2

Import

Operation

Export

Phase Envelope |

Hydrocarbons

Carbon Diawide 03

ethane

Mol

0.08

Mormalize

Total Moles
1

oK | Cancel Help

By WABHEIA Z+ Way VvV

¥62(0

A

(0]
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i35 0]

u
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-

DEFAULT Composition_al Prnpiﬁer & "

PVT Framework PWT Package
f} |rv1ultiﬂash J
~

Component Selection ] Property Models ] Export Property Table ] Fash/Separstion GLR l Phase Envelope ] Salinity Analysis ]

Watercut |D % j ‘ Perform Calculation |
lGR =] [ [bbl/mmsct = | ‘
Pressure |-|4_? |psia j
Temperature |ED |F j

Caomponent Ihputted Flow EachlLélztEd =
1 |Carbon Dicxide_|0.90000
2 |Methane 0.08000
3 |Water 0.02000
4
5
6 —
7
a
3
10
11
12
13
14
15
16
17
18 -

OK | Cancel | Heb
(0 6w u C{Ci@&R ¢wCGlED@RO && 2%

ACo wyA AMzavCEW YaR vaFBw Corelatios OCzyvwiehas «é YOZABAR %L B0 YAk 1
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MNodal Analysi » s
o a‘- nalysis
Limits.. | |
Fun kModel | Cancel |
Help
[nflow Sensitivity Outflow S engitivity
Object  [Chake_1 = Object | =
W ariable |Bean iz ﬂ Wariahle | j
Walues - Values -
| Fange... I— | Fange... |—
1/64in j j
1 |20 1
2 |30 2
3 |40 3
4 4
A ]
G B
7 = 7 =
(0 ow" 0 Az OAz%nu CaAHBOAGCDwEY|] jwCoOUY Cv
y A3 a%z° BhwEA ¥ by tCAIG VIRIAIMOdERE Bapte %z ) p @D OY UE vV
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[ pspiot o 5 [

File Edit Series.. Display Help

Graphs I Data ]

PIPESIM Project:

18,000
14,000 %
12,000
10,000 j

8,000 4

Pressure at NA point (psia)

6,000 -
4,000

2,000 -

48 56
Stock-tank Gas at NA point {(mmscf/d)
[ Operating Faints. s~ Inflow: DBEAN=0.3125 ins & Inflow: DBEAN=0.46875 ins ¥ Inflow: DBEAN=0.625 ins _ — Outflow |
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PIPESIM %1
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B PIPESIM - Pipesiml
File Edit Setup View Tools Data Operations | Artificial Lift | Reports  Expert Window Help

0 | \|B’*|n||“| M| | | A M Gas Lift 3 Deepest Injection Point...
— ESP r Bracketing...
Wﬂ i E>|¥|E|ﬂ|ﬁ|-ﬁ|®|ﬂ|@ Red Pump 4 Lift Gas Response...
IE 5] Pipesiml Gas Lift Design... Ctrl+L

Gas Lift Diagnostics...

:
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Gas Lift Design
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Gas Lift Design
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Gas Lift Design - Summary .~ & & 8 &J

Proposed Design
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B Gas Lift Design - Graph SRNTN X
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