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SEhRA, HETHRCGHII S OLGABG.2 fii. OLGA [IJT &K Al 1551 Conoco Norway,
EIf Petroleum Norway, Mobil Exploration Norway, Norsk Agip, Norsk Hydro #ll
Statoil 252 KM [ Frf i 2 7 1) SRR

OLGA M A fi - B TR A e VA W A AL UL AP, 2 L i I S 400 ) B
A2 TN AT o v DUBRAE M L B A A HE B 4 T ) AR IZ BPIRAS
Fort S 85 BRARR R A 72 KA il A B A Al . OLGA C& i) Iz B AE AT AT
PEWEFE . TAR RS AT AU A . OLGA 18 W F T AU A [l 3L ) yeby S AN e 5 2%
PSR AR IpE, $oH BB D RO & PR H] R G0 & wT H TX I W AR
IR A ) SE AR ], AR T DRI RS . £ LRESERR, AERREA
THIN VR oy 2 RE R F VR S B AR U ST Bt — B P A luE SR A AR

i E UL, OLGA Bt H AT AN & iAo, FLAL 7 B i
IS PVTSIM BRAFRHLL, SR 54 OLGA I&HI ¥ TAB 3. 7E OLGA
T TAB SCA K58 G A VI TERI o

PVTSIM J& 1 Calsep A 5éflk, FAT PVT Bl ARGV TN S
Ya il ZAANZRTE L B BoTEAE TR . R E B e il
B CATERER K )77 B e . R EIR SR R B e . TR SRR B e . T8 51
BCE. BRI B ZESE) . MR (OUBOKEHR (FENERD B, &



A CE RS H AR E M 2 M E Z AT 5D B3 (a5 0%
PRI YR . 2RI (RDREMAERAERAD . B GFFRAEE A&
CO, MR . AT i CRRAVEE N ISTR AT AT 5D A
Gl RRABIZAS B WIFAIEBOE R . ikS5 4 GRS HARHIER
f, anEhaS R AR A3 D SE R

AR KB OLGA. PVTSIM BRAF I3 T3 ¥ S AR BLIK The e — L5 e A5

TE R AU T B 2



2. PVTSIM

fE OLGA A K e xf B A AL R 4 4 04T 18T 08 S, AR 7R EAE FH4H 4%
B, — i AL PVTSIM BAFE4T 2 o PVTSIM 22— A% TR A TH R
P, BB AT LAV 2 2 AT S G DB R AL IR A SO o AR SC R R T
A FHT OLGA AR SCAF ) — LU L AR #R A

K 2.1 52 PVTSIM SAFIIAIAG ST, 368 S £ B0 N = AN /2 BRI
Simulations Explorer (B FR1) 72 FHBH Output Explorer CiytH SR A4 1]
{REEL(ER S

Fle Edt View Fluid CharFluid Options Pure Component Utities Window Help

Matric Units + SRK Penelous + Standard Lumping + Normal C7+ Char + (5P Yisc/Thermal cond - g. Iy e@ .

Current fuid: Mo fluid selected

= Database -
(=) Open Database

Select Fluid

2w Hysys Fluid

Interfaces
Dutput Explorer

(bl Phase Envelope -

(b Preperty Generator =

(bl ES-5AGD ~
Plots

Spreadshests
12 Database: C:\Progiam FilesiPTsim 134demodata fdb

B 2.1 W46 i

£ Simulations Explorer Ftifi i 5 & 754 =Mk T, 43 1) /2 : Fluid Management
(FAREHLD . Simulation R4, Interfaces (3211, X =N I ) ELAA Py 258 L
2.2, HA Fluid Management N7t iARZ 5388 Simulation XAk AT
INZE ARSI — S S HORA TR 5 Interfaces Sy 7T 2 AHR Bl ik
TCRRAHE I BRI SO, PVTSIM B BA%E PIPESIM. PIPEPHASE. OLGA.
HYSYS. PRO/I S5V 2 B SERARMIPE S



= Database = Flash & Unit Operations - Reservoir
ol e S (VP Black D
Create New Database @ Phass Envelope
Import Fluids " Property Generator ﬁ YIP-COMP
Expart Fluids Ha5 m MORE Black O
€24 Duplicate Fhics gg"sipﬁe;t"m 7 MORE EOS
Delete Fhids i [l Ecipse Black O
" Fluid - il Eclpsz G
Select Flid Open Structure A
Mew s Flid Open Stucture Eclipse Comp
e = PYT Simulations [l Ecipsz Black Oi Con
@ Mew Mo-Plug Fluid - .
@ e Char Flid & (Ciitical Point - Flow
L AL 4+ Saturation Point " .
Mew Hysys Fluid 5 Saparato Teg @ OLGA Campostional Tracking
New PRO/I Fluid & Conet Mass Exp () 0LGA
(IC of Flud 11 Const ol Depl @ OLGA War
/B Plus Fhid Reqression 2l Dift Depletion Pipesim
L/ Clean i t =t Multi Phase: Meter
@- Recombine Ul Sweling Test FioPhacs
M &2 Multiple/E g Contact LITR
(| weave = Flow Assurance = Process
@ Same Pseudos T Yiscosity Tuning @ RO/
# Delump KW @ Hysys
= CharFluid © Asphaene -/ Dther
Edit Current l(;%l aczlet W P[DSDEIMB'{‘,‘L
#dd to Database b Nyt _
oot & Depowan l]l ProsperE05
EH|pJort Cunent = Reservoir Saphir
= Defaults ﬂ M,MP Wefs
% Default Comp Li E@ ;"m&”ge » (o CHA- Fomat
epth Gradien
9" Default Mw and Dens 524 Depth Regression
. o Interfaces
Fluid Management Simulations ;
Simulations Ifafee=s Fluid Management
Interfaces Fluid Management Sirnulations

2.2 Simulations Explorer FL1i

T 47t Simulations Explorer 413 % Fluid Management 37, %82 /o4
i PVTSIM Bf, B @ AR scE B 2 2 BRI A&, 7T EL Open
Datebase (T )E) S CLELHFAK. T2 5 A TH LA 2.3,



I Database eS|

Ho Well Test Fluid Sample Text Tvpe | =]
1 TEST1 DsT1 GAS COMD RECOMEINED TO C10+ TEST LAB Flus

2 TEST1 DsT1 GAS COMD RECOMEINED TO C20+ TEST LAB Flus

3 SEFPGAS PT1 SEPGAS BOTTLE A#16000 T LAB Mo-Pluz
4  SEFLIO FT1 SEPLIO BOTTLE #kEOOD FYT LaB Pluz

5 TEST4 BHS oL C10+ OIL LAE Flus

B TEST4 BHS OIL+H25 C20+ OIL LAB Flus

7 TEST B oL DIFF LIB DATA DIFF LAB Fluz

g  TEST E COMDEWNSATE  CVD DATA VD LAR Fluz

9  TEST G 1 MNATURAL GAS 90.4 MOLX C1 GAS LAR MNo-Pluz
10 TEST B SALES GAS TOCB GAS LAR MNo-Plus
11 TEST 3B HEAWY COMD  TBP AMALYSIS TBP LAB Fluz
12 TEST 3B HEAWY COMD  HEAVWILY LUMPED TBFLAB  EOS5=5RK Char
13 TEST 3B HEAWY COMD  SALT WATER TEFLAE  EOS5=5RK Char
14 EOR 1 SWELL OIL BH EOR LAB Pluz
15 EOR 2 SWELL GAS FROD EOR LAB MNa-Pluz
16 MEW 1 Qi MMPITH CO2 GAS MMP LAB Pluz

17 TEST F&L coz 100% PURE RESEARCH LAR Mo-Pluz
18 MORTH Il Qi VISCOSITY DATA WISC LAB Pluz
19 # D5T1 COMD FEZ8m SPE 14410 Pluz
20 #2 D573 HE&WY COMD 31795 m SFE 14410, REF DEFTH Pluz

21 #3 D572 YOL OIL 32048 m SPE 14410 Pluz

22 4 DST2 QL 2 m SPE 14410 Pluz &
i g Select | Impaort | Delete | Duplicate | Export LClogze

K 2.3 Datebase [ 7 1H]
WRZATEAHERHE PYVTSIM 844, FTEF SR, MSHBNE 2.4
F) ST



Z3 Enter New Fluid X |

Fluid
Wwfell Test Fluid |
Sample | Test |
Histary -
Compozitian Input compozition in Fluid type
— - i ol ' Pluz fraction
Yol et 1 | 0 weighz
Component " Mol wt Deznfrsclmty | eight-s i ﬂo-Plus fraction
Hz 28014 [ Input way fraction " Characterized
coz 44.010 Fluid optionz 0K
Hzs 34.080 [~ Sawe Char/Aeares —

Gl 16.043

E2 30.070 [ &dust ko Sat paint -

E8 44.097 Cancel
ic4 58.124 _

nC4 53124 Prirt

ics 72151 .

nCy 72151

Cs 86.178 0.6640 |nteract Pararn
cr 95.000 0.7350

Cs 107.000 0.7650 P¥T Data

(o] 121.000 070 - Vizc Data
Total & 0,000 B

Marmalize | Clear ‘ Add Comps | Molh:u'w'eight‘ ‘

Kl 2.4 Bk st

Horp Well. Test. Fluid. Sample. Text. History #B 2 — SeHiR A () 1 .
— B R EE O Well (F:44). Test. Fluid GAfAZRAD . Input composition in (%
A5 FH BB IR 43 Bk & /3 $0; Fluid options 7' Save Char/Regres /<34 i /447
TE3BHE ;. Adjust to Sat point(c7+ dens)il i H Al EHE SEAT 2L, —AE it
I . Fluid type 5 =A% I0: Plus fraction (iE4741 54743 )+ No- Plus fraction (A8
BEATH 73 #7735+ Characterized CRRIEALE), &), 1K 2.5, iR
BNERINZ SN2 5y, AT LA A5 i Add Comps SRSZEIL. S 28 5E ICER A4 47
A BLadE i Simulations Explorer- Fluid Management-Defaults-Default comp list >kt
ITWRE, TESCRIAA 1 S WK 2.6.



ED Enter New Fluid

Fluid
‘el L2 Test |4 Fluid |45
Sample | Test |
Histary -
Composzition Input compozition in Fluid type
Liqui - & Molz i Pluz fraction
Kol ity ]  Weighty
Component 5 Mol wt De;sclmty ] eigntz & Mo-Plus fraction
He 0m7 4003 [ Input way fraction " Charactenzed
H2 0.274 2016 Fluid options oK
wz 0.710 28.014 v Save Char/Reares =

02 31.999

coz B 440 44.010 [~ Adjust C7+ dens

HZS 8770 34.080 Cancel

c1 84680 16.043 _

cz nos1 30070 Frint

C3 [.030 44097 .

icd _| 58.124 ﬂ
nc4 53124 Interact Pararm
iC3 72151

oS 72151 W_T Data

CE BE.178 [.EE40) - “Wisc D ata
Total % [p0.001

Mormalize | Clear | Add Comps | Mu:ultu"..-\-"eight| |

Kl 2.5 HrEimAak St e E

R

Current component list Components to add
Short Hame Srstematic Mame Formula Hame _*| |Short Hame Sr=tematic Fame Formula Hame |
He Heliurn-4 He(d] | |[H2O0 W ater HZ0 |
H2 Hydrogen HZ MeldH Methanol CH40
N2 Mitrogen M2 Et0OH Ethanol C2HED
oz Oupgen oz PG Propylene-glycol C3aHan2
coz Carbon dioxide coz PGME Propylene-glycol-methylather C4H1002
H25 Hydrogen sulfide H25 MEG Maono-ethylene-glycal C2HEDZ2
C1 Methane CH4 DEG Di-ethylene-glycol C4H1003
c2 Ethane C2ZHE TEG Tri-ethylene-glpcol CEH1404
Ca Propane CaHe DPGRME Dipropylene-glycal-methylether | CYHT1E03
iCd |z0-butane C4H10 DFG Di-propylene-glycol CEH1403
nC4 Maormal-butane C4H10 Glpcercl Glpceral CaHaoz
iCh 2k ethyl-butane CEH12 MaCl Sodium chloride MaCl
nChH Maormal-pentane CBH1Z2 K.LCI Potaszium chlonde kLI
CE Hewane e MaBr M aBr MaBr
C7 C7-fraction Call2 Calciumn chlonde [anhydrous) Call2
ca C8-fraction HCOOMa Sodium formate [anhypdrous) HCOOMa
c3 C3-fraction HCOOK, Potassiumn formate HCOOK,
cin C10-fraction KEr KEr KEBr
™A M brmmbimen d urmrr. [ R L L Lot POy B | urmmra hl
o [ [<17] [
Remove »» < fAdd
0K | Cancel |

K 2.6 S GRS F i



e e Ja, s OK B SRJE P LAGRER ek, & LMt iR 4l
4Fe
SR J5 K+ Simulations Explorer i 3] Interfaces 5[, FLOW | i 7] DL 37 OLGA

= FSCHE: OLGA (— M fdi FHIXAS, w2 @i dd 75304« OLGA compositional
tracking (2073 BRER SCAF, & 1719 OLGA SR 7 BRERTHE BT s B 1))« OLGA wax

CHEEEFIZEETH R T I E ). /o8 ity OLGA &N 2.8 5, #& b
[ 1) ] Fluid selection i 7x —> TAB ST RT DAL 22 Flifi A4 . 75 water specification

(/K& HEAT S /K IE S mT A DY B (5078 = water cut QR & 7K &
mol spec water/mol feed (/K5 HARLH 7 I EE/K L) mole% of feed+spec water (7K
5 RHASHEERL) . weight% of feed+spec water (K 5 HH I FRELL). N
(1) inhibitor specification( /K& ¥4 71 & & )5 2 A2 4LL . Pressure and temperature
Fe WE BT IR L2 AR R AR EEVE . — /AT BU 1—200 bara, i
JEHL-50—100°C . #EH 77 A Intelligrid (H KI5 WA ) LI, 7T LLA) b A R A%
I3>G, AIH SRR A AL B sh&l 7 PR A B TAB TR
OLGA i lImffifir, B IFLLAT LB, &6 Emulsion CFLIRED
W, — A E. R Output table AR IER:, — M /KSIE =M. &
J51E extrapolation method (#MfEJ7v%) HATLLIESE derivatives (HR#E & 7712 574k
). compositional (AR HE2H 43 F4i AME) BEAT IR IR E 4. —IAE IS J1iRE
BOE T EAEBOE VA 2R, AN K EEE, — A derivatives Jiik. fE
water properties H g UKL 3 FIALEE 7%, Wik EOS CIRZAS 5 #E) water package

OKE D T, PiFhJ7E#RaT L. £ N1 Al BLik#% Composition, /o s
FE R P TP R IR AR o« 7E Fluid label FHXHRAREATAR S, RS AT
#£ OLGA HHEAT AN FIRAKRI X 53



A B
~ Fluid selection
@& CurentFluid © Flud2 ¢ Flud3 ¢ Fluid4 ¢ Flud5 ¢ FludE ¢ Flud? ¢ Fluid8 ¢ Fluid3 ¢ Fluid 10

~ Current Fluid
—Water specification ~ Pressure and temperature
Amount 05 |weight% of feed+spec water _:J Pressure/bara | Temperature/°C
Min ~1.00 -50.00

Composition | Hz20 100.00 4| mole | Max 200.00 100.00
NaCl No of Paints 50 a0
NKaCéI' = Alternative P&T
CaCl2 Clear

HCOONa v Std cond (fixed values) are automatically inserted

Normalize
jae i [me | I~ Emulsion W IneliGid  GidFactor [

~ Inhibitor specification — Esperimental emulsion viscosity
Amount mol inhib/mol spec water v Pal & ‘
pechae x|\ m Do | |
Composition | pe0OH 4] |mole% |
EtOH ~ Output table
PG " Two phase * Three Phase
PGME EZ|
MEG Clear ~ Extrapolation method ‘Water properties
DEG v —'l & Derivatives « EOS
Total 0.000 _ﬁ‘m‘ " Compositional " Water Package

I Composition |LJ21GAS |

[™ Save Flid Fluid Label |1 Clear |
g C:\Documents and Settings\Administrator\ & [ leble Joma e :
Output File | Li’:c‘r\'rcc:n ki g @ Key © Fived [™ Bold attificial properties

0K Cancel

Kl 2.7 OLGA #1157

AR E e A, AT RARL FLUID 2 5 SCH A IAA



A | 2¢ ]

 Fluid selection
i Current Fluid @ Fluid 2« Fluid3 ¢ Fluid4 ¢ Fluid5 ¢ Fluidf ¢ Fuid?7 ¢ Fluid8 ¢ Fluid3 ¢ Fluid 10
— Fluid 2
—Wwater specification — Pregzure and temperature
Armount 0500 |weight® of feed+spec water LI Presswe/bara | Temperature/"C
kin 1.00 -R0.00
Composition HZ20 100.00] + | Imole“é LI W ax 200.00 100.00
Nall Mo of Points 50 a0
KLl | :
W afir Alternative PET |
CaCl2 LClear |
HCOOMa - Std cond [fixed values] are automatically inserted
Mormalize |
Total 100.000 = .
e [~ Emulsion ¥ InteliGnd  Grid Factor I 5
r Inhibitor specification r Experimental emulsion viscogity
Amount mol inkhib/mol spec water - Pal &
=l e Ahodes | | |
Composiion | pe0H = |mu:u|e3£ j
EtOH — Output table
FG {7 Two phase * Thiee Phase
PGME [
MEG Clear — Extrapolation method “Water properties
DEG - —I & Derivatives f EOS
Total 0.000 4|ﬂurmalize = Compositional  ‘wiater Package
| Composition L1932 GAS |
I Save Flid Fhid Label |2 Clear |

- — Table format
g | C:\Diocuments and S ettings administrator S E . T8 g
Output File O L q & Key  Fived [~ Bald artificial properties

ak | Cancel

BT Al e e Ja st Output file SKIEFE H 1 TAB SCH 4 FRFIG B ,
LI 2.8,



| mE [ ? 3l

fRFE D [ TEsT | £F E-
= | -] CILGASWATERMIXAFTER. kab
_J | -] OILGASWATERMIXBEFORE. kab
Recent
€
HE
ko= R =
LA B
FIE30/E
ik ) TEST1 | | {77 (3) |
{RAFER (1) |OLGA file O+, tab) - BRiK

B 2.8 JEFEHH 1) TAB SUPE SRR B 1) FLiH
WHIF 2 J5 M OK, PVTSIM #fhxf TAB SUIFEL 3 A #E4T OLGA
B2 HBW T2, RSB EER—A txt 30, WK 2.9, XA
OLGATAB UK€ XAt TE R 1



[PYTTABELE LABEL = "1",PHASE = THREE,) A
! '"WATER-OPTION ENTROPY NONEQ 'LJZ 1 GAS EOS= SRK -
[EOS = "SRK Peneloux™,)

COMPONENTS =

{"H2O", "He', "H2", "N2", *CO2", "H28" , *C1", "C2", "C3 ") '\
(MOLES = (.532987E+00, .169092E-01, .272537E+00, . 706209E+
00, .541095E+01, .872317E+01, .542278E+02, . 795728E~

01, .298398E-01) ,%

(MOLWEIGHT = (.180153E+02, .400300E+01, .201600E+

01, .280135E+02, . 440098E+0D2, .340800E+02, . 160429E+

02, .300698E+02, .440968E+02) g/mol,h

[DENSITY = (.999000E+00, .000000E+00, .000000E+00, .000000E+
00, .000000E+00, .000000E+DO, .000000E+D0, .000000E+

00, .000000E+00) gfcm3, )

|STDPRESSURE = .100000E+01 ATHM,Y

|STDTEMPERATURE = .288710E+03 K,\

GOR = -.999000E+03 Sm3/5m3,\

GLR = -.999000E+03 Sm3/5m3,\

| WC=-.999000E+03, 4

| STDGASDENSITY .B812574E+00 kg/m3,\

|STDOILDENSITY .000000E+00 kg/m3,\

|STDWATDENSITY .000000E+00 kg/m3,\ 1

2.9 R txt S



3. BRMFEALIRIE

3.1 B

FERHTH) OLGAB.2 JRA T, Z5H T JUMEBC A ) B ZE A, JRATTk4T T
FEVHELIN B, W] DUBT i —MEABR S, SRS FESLEERE BB, XRE—RR
RITAE TP HIE o IUAE T B 4 — N R AR A

B NTT AR S Al L R EE T T IT OLGA 1A, 2> tH It & 3.1 1y 5t
T o

© OLGA - Start Page

i e view Tools Hep
MeEdglszr oo Feeranllive noofliredcalinoraesainn wal
2% _ GtartPage |

_ GrartPage A7 X i properties
e
[E]e Modifed -
=) No project is currently present, W15 siE|l=0
2006315
2006314
20262
200577
200682
20262
2006716
200571
20657
MESA ‘
2006623
WELL-DZ2 opp 200575
“WELLA opp 006-6-27
“WELL-AZ oy 064
“WELL-4A opp 06+ -—
VERSION
scang
3 N wect | | Open Proect
e e —( L0 ) ()
: Dutput X
@ [ wamrg] [Dini] _
o) Description
There are no items o show,
‘Select an item D see i
ta
For Help, press F1 Simulator State Unknown

P 3.1 OLGA #4146 5

OLGA 43P Z, w4907 B —A Project, SR JE1EH R 7 Case (5
1) fF. s File $24HiE+E New, Kdrgt—A> Project T H 3CA4, LIl 3.2,



BEE @ || #aTrey - O F o

. |ChBigant
| 'J |ChBlustooth
Recent [)CAPCOmM
- [Chcase
i )62G1_Study[1]
= IChlianxi41e Studv[z]
DM';.-' eBooks
[y Pictures
| SkarCraft I Beta
HATHE |houky Files
) R AE R
»al FE sroiem

HATE
L 307
WHZW: | ex op - EBEe
{BYFZER(T):  |OLGA Project Files [k opp) -] Hpiis

Create Folder: ]

K 3.2 it Project ST

W R 2 S O BRNRAF SCE, FTRALE Tools ¢8R ikd% Options & My
Project Location &1 i 7 Browse %4, @&l 5 s OK, UL 3.3.

Application options

i_'_‘§|EILI3.~'-\I:nmmuniu:atnr OLGA | External Tools | Graphics | Default Units

Adrinizgtration
tdy Project Location:

|I::\D ocuments and Settingshcindy. zhao'ky Documents |[ Browse...

] &uto-save project [creates bak files] sach: |

Frezentation
Show "Start Page" at startup
Show project list in "Start Page”
Ferformance
Uze cached static data

Settings
[ 'white default walues to OLGA

oK ] [ Cancel




Kl 3.3 O ERIN I E A
ST — NI SO G R s File #c4iE 8 New, Sk#idt— 4> Case SCF.
OLGAG.2 BRI\t DU PR A AL, 43512 . OLGA Basic Case (JEAEL ), OLGA
Blackoil Case (Ejfi#%%). OLGA Basic Network Case (FEAE M#AL). OLGA
ISR . FT=FP 72 OLGA 77 18 F A FH B AL I BAT HEAHE 42
AL, AT DRI SRR (Y Bl BT B0, ORTIE T OLGA ZARI I 2.
ifi OLGA Empty File j&—/>= 1) OLGA Case ({4

Empty File (%%

Categories: Templates:
[_) Process
el GUIL OLGA Basic  OLGA Blackoll  OLGA Basic
] el case case Mebwork case
OLGA Emphy
case
Simple complete model
MName: Basicl.opi
Location: |S:\Docurnents and Settings| &dministrakoriMy Docurments Erawse, ..
Save | Cancel | | Help |
K& 3.4 57 Case A HIEHR
3.2 Basic Case 1I'48
LA OLGA Basic Case U AT M . & J6Hi i —> OLGA Basic Case 3

fF, S HILLUTE 3.4 (SR . XA E o A IUASNE O, el
SR 1, SR TR S AR A () S5 2H PR AR AR Y /e 30 1) T R TR SO %
KSHHNER: LRI TG D7 & D SHO0 R Ve 8 M . N7 1T
£ Output F1 Connections AN T [F] )4, Output 32 T0 i 7 (1) & 5138 47 1 2

NN BEREERAE R . 1 Connections AT DAT5E R 25 ST 4 ) 1] 15 4 70 vp 50H A%



IRPEEE W

© OLGA 6.2.0 - Basic1.opi
File Edt View Project Simulation Tools  Window  Help
AEH @ BHEREISEL [CRE" wo | GO OB 3L R W o=

Madd oLca wel @ add FemTherm _

Model View + % Start Page  Basicl 1%
ke &)z
4 B Ex
4 =/ Basicl
ion AUTHOR SPT Group
B FlowCompanent DATE 26/06/2010
& output PROJECT oLGA
TITLE Basic Case
INLET OUTLET &
PN PIPELINE .-G1
i [ ]
SFile .. |3rcom.. | Hcvavi.. |[Fmod..
Output 1 x
) Description
\D Case saved: 06/26/10 13:45:15
|| utput | 75 Connections
(e | Readyto sinuiate

K 3.5 OLGA Basic Case S /FW)UE 5

OLGA 6.2 hix H DU T FE A AR Y ER A0 45 — LU FEA [ H B Library (M RHSHE 22D,
CaseDefinition (H%45€ ), Output (fith). FJLLFE 3| OLGA Basic Case SRR
TEFEULE 3B, EBA1F FlowComponent ZH R, X 6 2H B e F I i) ¢ A2 30
WK 3.6,

Model View X
IE H i)

4 cf Basicl

Qg Libraty

B CaseDefinition
B FlowComponent
B Cukput

EAMo... | EEMa.. | HCo.. | EF..

K 3.6 Case AL

X SN o s 15 8 CaseDefinition, CaseDefinition 135 CASE. FILES.



INTEGRATION. OPTIONS #1 RESTART fi Mk HE, K 3.7,

odovion %
PNEE

4 ef ex

FE
Library

4 B CaseDefinition

Ty casE
B FILES
€3 INTEGRATICN
. OPTIONS
= RESTART

B FlowComponent

B Cutput

=lFile... |3 Com... $Navi... ﬁMnd...

K 3.7 CaseDefinition F1 1% &
T TR A4 — T CaseDefinition X AAN B E S . HH CASE W EH
BEWR N — SR RRA, w. /E&. H#. IH. w8EREE, LE
3.8,

CASE -
)
SLUTHOR SPT Group -
DATE zaf0siz010 -
PROIECT oLGA -
TITLE Basic Network C -~
IMNFC -
IMFO
General information abouk the case.

K 3.8 CASE &

FILES WE T U &R MBIA S IBHifL. M — a8 i, (E15
RS, OLGA B A S EAL S i H 5, SR B — NS S XM



AERR T H (PVT #4), g JLAE AT AT, 1X B 122 5 B 2
i PVTSIM #2271 TAB 420 3044, LA 3.9,

Properties x

FILES -

F"u'TFILE ./3phase.tab

COMPRESSORFILE
PUMPFILE

DEEDEL

K 3.9 FILES i%#

INTEGRATION ¥ B 055 [ S A ABL A R E) o B 1) 25 K R ade B, 3k B 3 B o
WENE ENDTIME CEEUEE AT IR]D, ADURT ) — A 75 AR A2 1) s Bn 5
KB, WA 3.10. FHEUHRZ, BRI AR iR EANE, WEA
MAAC AR EE, 100s i [A) E WD fa S AR S Tol, T SR & T,
YU 5 AR T K FE A BRI R ER G 5 18, JF BnT LA 2 40, — Bt 1) DL
S PRI BINE G TS AT 1B LA [A] o



Properties X

INTEGRATION -
EMDCOMTROLLER -
ENDTIME 100 [s]

MAXDT 1[s]

MAXTIME ofs7

MINCT 0.001 [s]

MINTIME ofs7
RLUMTIMESTEPAGA] TRUE -
STARTTIME 0[s]

DTSTART 0.001 [s]

ENMDCONTROLLER

Label of the controller determining

conditional termination of the simulation.

K 3.10 INTEGRATION # &

OPTIONS W& T & HIEIUR %2, Hr L4 H i 2Z TEMPERATURE (F4
J1HET7A ). STEADYSTATE (I A5 v 55 e 458450 FH AN FH IR 46 A8 A 0D
SLUGVOID (B ZE#i7 ), FLASHMODEL ([N Z&f%7A ). PHASE. NOSLIP.
COMPOSITIONAL . WAXDEPOSITION C ## ¥t 1 ) . DRILLING .
TRACERTRACKING (4147, MASSEQSCHEME (Jii & 5 FE B fikgal, —
OLGA # %M M), TABLETOLERANCE Ciifk¥id ¥ 4 ).
HYDSLUG &)L~ il, FAR 7t WK 3.11.



RESTART W E AW HE], WK 3.12, —f4 It 0 NkLET 08

Properties x

OPTIONS -

r)
TEMFPERATLIRE YWall -
STEADYSTATE 8 -
SLLIGY IO SINTEF -
FLASHMODEL WATER -

-

PHASE FHREE -
MOSLIP FF -
COMPOSITIONAL  £A°F -
WARDEPOSITION £A°F -
DRILLIMG o -
MASSEQSCHEME  FSFERDER -
DEELIG OFF -
TRACERTRACKING £AAF -
TABLETOLERAMCE £MRF -
HYDSLIG (2. -

TEMPERATURE

Specify the desired temperature caloulation

opkion, QOFF; Mo temperature calculation,

initial valirs are nised. ANTARATTC: Mn

K 3.11 OPTIONS % &

N

FCARIE, AR SCPRE OO B 3R B 4RSI AT, ORI AT 45 R AT A

BEF SRS R A



RESTART

OVERWRITE
WRITETIME [s]

DTWRITE [s]

READFILE OFF

-

-

K 3.12 RESTART % &

Library 1% MATERIAL fl WALL #4185, ULF 3.13, JL+ MATERIAL

NETEFEL, BAEEEE.

RRJE BIRIE . HRSEITAT 0 R 2L IR RE A AL

M WALL 28k s e 8, —/~ WALL 1] LLEFE O 4 % B 1% F MATERIAL .

Model View

k]E (82

4 ef ex
4 o Basicl
a £ Library
: MATERIAL : MATER-1
: MATERIAL : MATER-2
O WALL : WaALL-1

o WALL : WALL-2
[ B CaseDefinition

B FlowComponent
B Cutput

=lFile... |3 Com... $Navi... ﬁMnd...

X

& 3.13 Library X &
MATERIAL B8 F EEAE T MR, SRR

L RAMER .

WREAIE A Fluid (A 8k PCM GGHAERPRLD, FLFIHEI Fluid CRti) Al
Phase change parameters (AHAEZ%0) A 73 ml T EE X, LK 3.14,



Properties x

IMATERIAL : MATER-1 |-

MATER-1
CAPACITY 500 [1/kg-C]
CONDUCTIVITY 50 [W/m-C]
DEMSITY 7850 [kg/m3]
TYPE SOLED -

K3.14 MATERIAL % &
WALL ¥ 8 & It ik s (ARl CR o abEY, FIES R, JEH4
o N AT RN R, UL R 3.15 7 THICKNESS 4 A [ 0.009, 2: 0.02 {3 3
FpA L )& BE A K2 0.009, 0.02, 0.02m.



Properties x

Woll ;o Wall-1 -
A
LABEL YWALL-1
THICKMESS 0.009, 2:0.02 [m]
MATERIAL MATER-1, MATE...|
ELECTRICHEAT o -
DISCRETIZATION £25F il
A
-
-
r )
MAXRATIO 2
INMERDIAMETER.  [m]
MaxMOLAYERS
MATERIAL
Mames af materials that are used in the wall
lavers,

K 3.15 WALL % &
Output G175 [ iHRE 4 Rk i) — L83 &, 324 OUTPUT JCA. PROFILE
CETERZHHE), TREND CE fifdiE s 14216 ). TRENDDATA.
T OUTPUT SCAH R E, 3% COLUMNS (F1%0). DTOUT (3CA
ARG 1D TIME (AT FFa6% ), W& 3.16.

SUTPUT -
1]
COLUMMNS o+
CTOUT 5[M]
TIME & f«f

K 3.16 OUTPUT UAKE

PROFILE Ff)i% &, %5 DTPLOT CiHE & [AIfER1E)D. DTTIME (MR IF



R ED, WA 3.17.

PROFILE -
(™
DTPLOT 5[M]
DTTIME a2fsf

K 3.17 PROFILE {8

TREND Ff{)i% &, 45 DTPLOT CHE[E G E]D . TIME (M AAT I 464
KD, K 3.18.

TREMD -
1)
DTRLOT 15[s]
TIME ofs}

3.18 TREND (%8

SRJG7E TRENDDATA (BEIAT A INZAS) A TE VARIABLE #4810 b ik £ 48
=, WK 3.19,



Properties x

[TRENDDATA[1] E

'
VARIABLE ¥OLGBL, HT, LI

HYEFID

Select output variables g s

Eg - <5earch>

[l harne Lnit Group |[Sub... |Description -
[ ABSMASSERR Basic  Global Absolute mass error
[ ACGELE Basic Leak Leakage accumulated released gas mass ...
[ ACGELEEX Basic Leak Leakage accumulated released gas mass ...
[ ACHLLE Basic Leak Leakage accumulated released oil mass u..,
[ ACHLLEEX Basic Leak Leakage accumulated released oil mass d...
[ ACMLE Basic Leak Leakage accumulated released mass
[ ACOGELEEY Basic Leak  Accumulated gas volume downstream of 1.,
[ AZQOLKER Basic Leak Accumulated oil volume downstream of le...
[ ACOWLKEX Basic Leak  Accumulated water wolume downskream o, ..
[ ACTIVATED Basic  Con... Conkraller ackivate signal
[ BCWTLE Basic Leak Leakaoe accumulated released water mas... ™

.............. EIK =

K 3.19 TRENDDATA % &

OLGA Basic Case & — N e T, 75— KA TR 2 X
S22 JE kAT BLSE X FlowComponent., FlowComponent 3= 40 45 5 /> 41 4
FLOWPATH (%&i&). NODE (i), WK 3.20.



Model View x

E e
4 [EF Bx
4 o Basicl
. Library
B CaseDefinition
4 ¥ FlowComponent
E FLOWPATH : PIPELINE
«§ MNODE : INLET
«§ MODE : QUTLET
B Cukput

SlFile... | 3 Com... :$;Navi... ﬁrﬂnd...

K 3.20 FlowComponent 1 &

XA H A I AT LR R T L TR 585 Model View F£51 [
Components 347, A PIA i FlowComponent % &, #X)5 Add Kifshn, HAK
I AR L 3,21

Components x

Controller

FlowComponent

E FLOWPATH

3 nooE

ProcessEquiprnent

SlFile ... |3 Com... :$;Navi... ﬁrﬂnd...




© OLGA 6.2.0 - Basic1.opi

Fie Edt Yew Project Smustion ool Window Help

w | HO O @B b W =

S~ - T EEXEE s » LA
Madd oLca wel @ add FemTherm _
Model View 1 x Start Page  Basicl 4 b X properties B x
E »Z FLOWPATH : PIPELINE
s ex & [iE]E
o7 Basicl
2 Library 4
@9 CaseDefinition :n’:‘:g'- EIRELTNE
=
_rmﬂ Add > FLOWPATH | :
G OUTLET ™ ~
ot -
B output
Hide graphical items PIPE LINE
SFile .. |3com.. | sHcvavi.. |[Fmod..
Output 4 x
D Description
\i) Case saved: 06/26/10 13:45:15
=] output | 75 Connedt tions

[t < 2B UEL® 3

T oLGatEtER..

NITEAER G R ]

K 3.21

7£ FLOWPATH # & 1414 Boundary&InitialConditions G S FIHI 444440
Output. Piping CEIE RS —ANJ71H, WK 3.22.

Model View x

(][22
4 BF ex
4 o’ Basicl
£ Library
B CaseDefinition
4 ¥ FlowComponent
4 E FLOWPATH @ PIPELIMNE
@ Eoundary@dnitialConditions
B Cukput
B Fiping
o] MODE : IMLET
o MODE : QUTLET

B Cukput

SlFile ... | Com... | B Navi... S Mod, .,

3.22 FLOWPATH ¥ &

H:rh Boundary&InitialConditions 3= %41, & HEATRANSFER A1 SOURCE 4™
JiTH . A% Hd Boundary&InitialConditions-Add 7] L 3 AT LA N
InitialConditions (#¥]#5%%14) A1 NEARWALLSOURCE. WELL M 4iils. W,



3.23,

Model View x
kJE 4
N j;’

4 cf Basicl
l&;\.}, Library
B Caselefinition
4 B FlowComponent
s [ FLOWPATH : PIPELINE
4 B Boundary&InitialConditions
11 HEATTRAMSFER[1]
B> source : soURCE-L
a B Cutput
o8 PROFILEDATA[1]
L TREMDDATA[1]
L TREMDDATA[Z]
4 [ Fiping
== ERANCH
£ GEOMETRY @ GEOM-1
¥ PIFE : PIPE-1
o] MODE : INLET
o] MODE : QUTLET
B Cukput

ﬁr'-’h:ude... A Comp.., :@Navig... =l File ...

%] 3.23 FLOWPATH & &

Hr HEATRANSFER /2 T EEEA RS RE , & EARE AEHE 7 B
IRESIRE . ERARBORE S, LK 3.24.



Properties x

HEATTRAMSFER[1] -

SECTION [max 0]
INTERPOLATION — SECTIONWISE
TAMBIENTSERIES fasal
TAMBSERIESFACTC £

TAMBIENT 6 [C]

HMININMERWALL & fWm2-£ ]

HOUTEROPTION  AGIHEY -

HAMBIENT 6.5 [W/M2-C]

K 3.24 HEATRANSFER # &

SOURCE & OLGA Z R fRA R X i AT BOE 77 2, I NODE A A%
Yo e e . ThiTE OLGAG X J5 [l it SOURCE #1 NODE #{S ] LAXS ¥t ik
AT BEE - SOURCE B2 i 5 75 B2 45 Hi 192 SOURCETYPE: MASS (Jii & 5 0
PRESSUREDRIV ([t /73R%)77). TRACER (BREZT R SR JGHAE AR )
SOURCE 75, % HHBE AR S . &Fh AR SOURCE #i 7 E5 € 1Y)
FE IR E AT SOURCE (AL, 1 TRACER 2874 I 75 % 2 R ff) OPTIONS & T ifi

¥ TRACERTRACKING 14175 14 72 i, ON.,

MASS &7 53 4k 5 B A I S B i K i i, ILIA 3.25.



Properties x

SOURCE @ SOLURCE-1

TOTALWATERFRAC -1

GASFRACTION

-f

-

1.

SOURCE-1

o[s]
SCOURCETYRPE 2 L1 -
TEMPERATLRE 62 [C]
MASSFLOW 18 [KG/S]
PRESSURE [Pa]

-
A

PIPE PIPE-1 -
SECTION 1 [max 10]

K 3.25 ¥ 5E N MASS 287 f¥) SOURCE Fti

PRESSUREDRIV KM FTEEHM AN S HGE K1, FHEME R IEM, 1’/
PR - A W sh A S B A
SOURCE % & % TRACER 25%!, = NEEEFH AL, LK 3.26.



Properties X

SOURCE : SOURCE-1 -
SOURCE + S0URCE-1 -
: 1.
a General Ea
LABEL SOURCE-1
TIME 0 [s] A EE“EI"EI
SOURCETYPE PRESSUREDRIY ~ LAREL SOURCE-1
TEMPERATURE 62 [C] TIME 0[s]
PRESSLIRE [Fa] SOURCETYPE TRACER -
YALYEMODEL HYDROVALVE ~
4 Posiktion
FIPE PIPE-1 =
SECTICN 1 [max 10]
-
2 Phase distribution F] (P em
FIPE PIPE-1 -
TOTALWATERFRA -1 SECTION 1 [max 10]
GASFRACTION -f
a Inhibitor tracking
iPhase distribution
Standard diti - B
andare concitions Inhibitor kracking
Compositional
Tracer tracking Standard conditions
Drilling Compositional
a iPressure driven source e
SOMAPHASE - ot a
CRITFLOWMODEL AR EAFEN = Drilling
o Lot Pressure driven source
DIAMETER. [rm] -
TAELE = Wandeposition
F Steam
STROKETIME o fsF
wWaxdeposition Phase distribution
Skeam

Pressure driven source

K 3.26 ¥l PRESSUREDRIV 247! f#) SOURCE Fif
FlowComponent 1151 T ) Output 15 € 5 & K [ ) Output JEIAHZEALL, {H&
HEEAES5EEMMEE, WK 3.27,



Model View
k] 4
4 Bf e

4 o Basicl
£ Library
B CaseDefinition
4 B FlowComponent
] E FLOWPATH ¢ FIPELINE
a B BoundaryInitialConditions
1% HEATTRANSFER[1]
SOURCE ¢ S0OURCE-1

X

a [
o8 PROFILEDATA[1]
L= TREMDDATA[L]
L= TREMDDATA[Z]
2 [ Piping
== ERANCH
£ GECMETRY : GEOM-1
¥ FIFE : PIFE-1
«J MODE : INLET
« NODE : QUTLET
B Cutput

i Mode. .. | 3¢ Comp... | HE Navig... | = Filev...

Properties X N Properties x

PROFILEDATA[1] - | | TRENDDATA[1] .
£ 21
a iGeneral sl : -
VARIABLE HOL, PT, T™, QL el VARIABLE PT =
LAYER LAYER .
] ]
COMPONENT - COMPOMENT b=
) r )
HYKFID HYKPID
) r )
= PIPE PIPE-1 =
SECTION 1 [max 10]
K3.27 Output % &
FlowComponent 35 F ] Piping £ =7 H ¥ E: BRANCH.

GEOMETRY. PIPE (AJ£E). Hr BRANCH T Z M HE GEOMETRY (Hhfik
). INIFLOWDIR (N4 Jim). FLIUD (iiik#E). GEOMETRY 2



WA TG O BRI E, WK 3.28.

Properties x Properties x

ERAMCH - GEOMETRY & GEOM-1 -

LTI PRI

GECOMETRY GEOM-1 - RSTART & fmj

INIFLCAWDIR POSIIIVE - ¥START &fmj
FLUID Fluid1 - Z3TART & fmf
LABEL GEOM-1

& 3.28 Piping % &

At i Piping e PR LA 3.29 f 51 .

File Edit View Actions Tools ‘window Help

DEH &% Eo Wyl HeT e

@Basicl : GEDM-1 | [ Basicl : GEOM-1 4k x

Qverview

¥ — Basicl : GEOM-1¥ W Sections [10] l

¥ [m]

For Help, press F1 106157 131801 0x0 CAP MU

& 3.29 Piping J& 7

R LRI e BRI, W] DA E MR AT 0E . EEARE XY |
PRES . EERE (ZEHEREND. mE (HaHE). 2B SBKE (A5
ZNBED. WAR. EXPHRERE . FEE, LA 3.30,



['_ Geometry - Basic1: GEOM-1

© Fle Edt Wiew Actions Tools  Window  Help
Dl 2R &% Mo dwiaak ixwe@F @
[ Basict ; GEoM-1 [ Basicl : GEOM-1 TBEs

w[m] |y [m]|Length [m] | Elevation [m] | # Sections | Length of sections (list [m]) | Diameter [m] | Roughness [m] il # Equi. Pipes
Start Paoint |0 o
PIPE-1 399,875 10 400 10 10 10:40 0.1z 2.8e-005 WaLL-1 Y

IFor Help, press F1 150.429,12.4521 00 CAP MUk B |

] 3.30 Piping &R A& ST
MR TR E L G, TEHTHE, WK 3.31.

K 3.31 EEKWEHIAT I
BRI S H T DU A U e i B i L, LA 3.32,



Properties x

PIPFE : PIPE-1 -
2.8e-005 [m]

Wl YalL-1 -
MSEGMENT 10
LSEGMEMT [rn]
DIAMETER. 0.12 [m]

A
LABEL PIPE-1

]
LEMGTH 400 [m]
ELEMATION 10 [m]

A

]
MEQUIPIPE
AREA [m2]

K332 ELAMTBE
F1 5T DUARSE TYPE e 258, =24 CLOSED.PRESSURE.MASSFLOW,
INTERNAL X JUFHZRAL, H CLOSED (3%M]). INTERNAL () AR
NS, 1l PRESSURE. MASSFLOW #i#h$RL #5525 SOURCE ) [ A%
SE—B. WAL $E CLOSED K74, Fomiby midf i, NmAMmEdE. m
INTERNAL KRR HOAYNERT AL RfmEmiRrp ey, & 3.33.



Properties x

MODE ¢ INLET -

LABEL IMLET

IMNFC

TYPE CLOSED -
" afmji

) ofmjf

z ofmjf

]
LIME A -

Properties x

RODE @ IMLET -
4.
IMLET
INTERMAL -
4 a2 fmfr
b afmf
z a2 fmf
YOLLUME -f fm3F
2 Single phase
LIME A7 -

Compositional
a Pressure conditions

W ATERFRACTION

TOTALWATERFRA —F

GASFRACTION -f

TEMPERATURE [<]

PRESSLRE [bara]

FLUIC Fluid1 =

Inhibitor tracking
Standard conditions
Drilling
wWaxdeposition
Steam

General

K 3.33

IRk PRESSURE 28, ) 3= B4 IR . [ 7). @B, LK 3.34,

INTERNAL 57



Properties x

iSIEE 8 1bEy T NODE @ OUTLET -
| |EE 4
1.
INLET 4
LABEL OUTLET
PRESSLURE - IMNFC
b & fmj TYPE PRESSURE -
¥ afmjf iy ofmjf
7 2fmf
4 Single phase
LIME A -
Compositional i
4 Pressure conditions WATERFRACTION
WATERFRACTION TOTALWATERFRA -1
TOTALWATERFRA -§F
GASFRACTION - GASFRACTION | -7
TEMPERATURE 60 [C] TEMPERATURE 22 [C]
PRESSURE 58 [bara] PRESSUIRE 5000000 [Pa]
TIME & fsf TIME 0[s]
FLUID Fluid1 - FLUIL Fluid1 -
Inhibitor tracking
Standard conditions
Drilling
Wanxdeposition
Steam
LABEL
General
Metwork component label (if nothing is
given the NC tag is used),

K] 3.34 PRESSURE 7!

MASSFLOW 28B4 | 55 B A i i I AR Bk, L& 3.35,



MODE @ IMLET -

IMLET

MASSFLOY -

" efmjf
i ofmjf
z ofmjf
MASSFELOY 12 [ka,'s]

4 Single phase
LIME A -

Compositional

4 Pressure conditions
WOATERFRACTION
TOTALWATERFRA -F
GASFRACTION -I
TEMPERATURE 60 [C]

PRESSLRE [Pa]
TIME a2fsf
FLUID Fluid1 =

Inhibitor tracking
Standard conditions
Drilling
Waxdeposition
Skeam

General

K] 3.35 MASSFLOW 7Y

AT W el g, A LA A S At s AT H4 K J5 3l CASE. 7F 3 5t
B R 54— Output 7, CASE igfTHI$E~ 284, iR EIRE S E XN A
Wi, WK 3.36.



|Q Err-:ur| |_;"_\| Warning | |4j InFu:u| Basicl -
] Description

(i) Estimated size of the trend plat file (kpl) is less than 70 kE.

(i) Estimated size of the profile plok file (ppl) is less than 70 kB,

(i) YWerification succesded!

=] output | I3 Connections

3.36  Output F1fi

LE M AL A Bt R 5 AT #e % Connections 1T, T 14 78 5% S 0 $5s i 1) A AR R
R IR R EE T, K] 3.37.

Display case | [E] Display current object Basicl -

From ok To In Wariable | Unit

e

=] output | T3 Connections

& 3.37 Connections & i A
Rt — gz > 0 U R e saR R e, T
DL2E ety B AT A, SR T 1 Output S i $ o3 A At 5t AT LA s o B

ity ¥ s iz45 casE. P omiEwiEsT, NHIE T (1 DOS R4 SE R
HERD, “HEARKY, BITER—F, SBTEHRE, o LUEN R



L S E g

L= (TREND) Rk 5 o7 B B4 2k A0 I 7] S 2 50 1 A8 e s ot . R IR
3.38 r S ol 2 B R A A B TR A, T 4T 2 3 i S B
eI 2t

File Edit Wiew Help

F@kel s 2EHE wElsEa

0449 5815E6

5.81E6

LIQC [m3]
PT [Pa]

5.805E6

5.8EG

0 10 20 30 40 50 60 70 80 90 100
Time [s]
Flie: Basict.g

3.38 TREND 455 #imi

& (PROFILE) FFES M B AL, R $ 7 i
LRI S T BRI AR AL, WK 3.39. YA 4, #R¥E Output # Profile
F e ] ) o D P 8 22, T A3 ek 4 8 b T T T i P4 BT T b R e L AN 25
KSR E B SR AENL.



OLGA Profile Plot

File Edit View Help
BERE Y PEE wOsE R
-
=
OLGA
¥ Geometry [m] (PIPELINE) "Representation of geometry”
v PT [bara] (PIPELINE) "Pressure™
¥ TM [C] (PIPELINE) “Fluid temperature™
¥ HOL [-] (PIPELINE) "Holdup (liquid volume fraction)"
P 58
0.105 615
61 56 =
- E
— a4l - )
= 0115 605{E >
3 = £ 5{E
z = 6015 5
£}
0.005 59.5 52
59 ' ' ' T ' i
T T T T " T "
0 50 100 150 200 250 300 350 400
Pipeline length [m]
Flle: Basicd !
¥-auis Unik:  m 'l—) Ik J¥ | Time 0 s - i 2 Replay speed [fps]: 2

K 3.39 PROFILE &5 % %

AT BRI, OLGA i R A & — ek w A B/ LH, il n]
Lhidid EDIT %550 F i) COPY 145 & il ¥/ Bl #dfs: Configuration %5k 14
BETERAM . i m] DS VIEW 15 i 1) Track Values SRz EUIEAL I 2 58
#i, W 3.40,

OLGA Profile Plot
File Edit View Help
[ H rESe w[EsE e
=
E
oLGA
W Geometry [m] (PIPELINE) "Representation of geometry™
= PT [bara] (PIPELINE) "Pressure”
o TM [C](PIPELINE) "Fluid temperature™
I~ HOL [-] {PIPELINE) "Holdup {liquid volume fraction)"
0.106 58 ol [ s R [ | Fomenee [
E 61.5
0.104 57
gl ™
0.102 61 56 : g :
_ 041 - 55 E 6 ————— : ; : ;
= z %5E > Pipeline kength 1] WSO % | 3 ; 3
= = = T Geametry [m] (PIPELINE) "Representation of geametry” 0962952 i ' i
=] = H ' ' i
T opondE = S1E FT [bara] (PIPELINE) "Fressure” 57 6535 : : : :
60 3 4 | TMC] (PIPELINE) "Fluid temperaturs” 6164 : : : .
53 © HOL [-] {PIPELIME) "Holdup (liquid volume Fraction)” 0.102733 H h H |
0.096 505 Pipeline length [m] 366,809 X |! : ; :
N 52 2 iaeometry [m] (PIPELINE) "Representation of geametry” 9.17023 ' ' . '
0 PT [bara] (PIPELIME) "Pressure” 50,7401 ' | h i
0.094 TM €] (PIPELINE) "Fluid temperature” 58,8577 : : : :
59 51 HOL [-] (PIFELINE) "Holdup (liquid volume Fraction)” 0,0924535 | : |
0.092 [ i e Sy S benoeoieonoas boseoeoneanoe- Eeo s
T T T T T T T
50 100 150 200 250 300 350 400
Pipeline length [m]
Fite: Basic? ppi
¥-axis Unik: m - lE‘I_, T+ JF | Time 0 5 - » Replay speed [fps]: 2
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i, —AN5EEEfY OLGA Basic Case U7 7~ 58 i o

3.3 Blackoil Case /1'43

B E—1 OLGA Blackoil Case, ".I& 3.41.

Categaries: Templates:
|3 Cases
02 Process e ©@ €
) well GLIT OLGA Basic  OLGA Blackoll  OLGA Basic
) well case case Mebwork case
QLaf Emply

case

Simple complete blackaoil model

Mame: Elacknill opi

Location: |C:iDocuments and SettingstAdministratoriMy Documents Erowse. .,
Save | Cancel | | Help |

K 3.41 #Hr7 OLGA Blackoil Case Fifi

M EZ K 3.42 T LA i OLGA Blackoil Case Lt OLGA Basic Case % i —/
Compositional &1, 1X 2 K] Jy By AR 70 1) 40 43 B b 43 N 17 5., FRATT AT AZE OLGA
LT B AR, AU PV Tsim BEATH 7w . AN, TTRLE
#7£ CaseDefinition NI FILES ¥ & "L FH i\ PVTFILE.



Model View x
a =
IE i)z

a o/ Basicl
@ Library
B CaseDefinition
@ FlowZomponent
B Cukput

a o Elacknil
@ Library
B CaseDefinition
B Compositional
@ FlowZomponent
B Cukput

ﬁ Model ... | 54 Compo... $ Maviga... | =] File Yiew

-

COMPRESSORFILE
PUMPFILE

¥ 3.42 OLGA Blackoil Case [ FILES F1f]

Compositional &3 7 7] PA S ik BLACKOILCOMPONENT & X HFH2H 4,
I CASE 17 X1 Whdlsr, A€ KA. S8)5, 183id BLACKOILFEED
REHRMHA, ERmEaH s, W 3.43,



Model View x

[e]E (8]
4 (BB

x
4 cf Basicl
'&;} Library
B CaseDefinition
@ FlowZomponent
B Cukput

a-fE?
st Library

B CaseDefinition
4 B Compositional
ﬁEL BLACKOILCOMPOMENT @ Gas_Comp
ﬁEL BLACKOILCOMPORENT ¢ Qil_Comp
w BLACKOILFEED ; Blackidi_Feed
@ FlowZomponent
B Cukput

ﬁ Madel ... | #° Compo. .. $ Maviga... | =] File Yiew

K 3.43 5 A
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ﬁCL BLACKOILCOMPORENT ¢ Qil_Comp
@ BLACKOILFEED ; Blackidi_Feed
4 B FlowComponent
4 E FLOWPATH : PIPELINE
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SOURCE : SOURCE-1 -
(™
SOURCE-1
TIME 0[s]
SOURCETYPE MASS =

TEMPERATURE 62 [C]

PRESSURE [Pa]
-
4 Position
PIPE PIPE-1 -
SECTION 1 [ma=x 10]

Phase distribution
Inhibitor tracking
Standard conditions
4 Compositional
FEEDMNAME BlackOil_Feed |..J

FEEDSTOFLOW 1000 [STB/d]

GASFRACED I
QILFRACED I
WOTERFRACED
Tracer tracking

Drilling

Pressure driven source
Waxdeposition

Skeam

General
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OPTIONS -
TEMPERATURE ADIABATIC -
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-
PHASE FTHREE -
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HYDSLUG 28 -
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second-order-MEGsteps. opi

Separator-converked.
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Library—HYDRATECURVE % & H 3= B4 N 2 K-S B R 7R FE 4L
¥, TESLRERY P S FROMFILE i%R YES, 445t & X HYDRATEFILE i
AN TAB #MEB S CRLE 7RG WA BUE JTiR L3R ), I 4.5. 7] DL FROMFILE
K NO, ARG i N £Z 4> PRESSURE F1%f M f) TEMPERATURE, K3E /K
EPVERE IR [HAFERIZ, b A5 s 75 2 /N ERHN

Properties x

HYDRATECURYE ¢ HYDRATE_O -
r ]
LABEL HYDRATE_O

FROMFILE YES -

HYDRATEFILE hydrate-curve.|...

COLUMMHEADER. TEMPERATURE |

HYDRATEFILE

The name of the file containing hydrate
temperature as a function of pressure or
vice versa, Must be specified when
FROMFILE=YES.

K45 Library—HYDRATECURVE % &

Flowcomponent—FAmodels—HYDRATECHECK HJ& /K & 44 s g5 15 1F
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H\"DRF'.TECLIR'-.-'E HYDRATE_O |
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F]
WATERLIMIT [
TEMPOVERRIDE — -58 fEF
PRESSOVERRIDE - Se0oe fPaf

General
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HYDRATEKIMNETICS -

IISEDLL N -

SUBCOOLING 2611111 fE]
DIFFUSTVITY fe-015 fm2/s]
MEANDIAMETER  Je-085fmj
SIZESCALINGFACT £
K1SCALINGFACTD
KZSCALINGFACTO f

FULLDISPERSION AR -
OILGUESTFRACTIC £
GASGLESTFRACTI F
DRIFTFLLA N -

FOGEXPOMENT [

COIL T
CWATER a2
-]
FROMHYDRATECH YES -
-
General
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& Select output variables

E: - <5earch=
[w] Mame nit | Group | Sub Group | Descripkion -

W GG Basic  Boundary Gas mass Flow
M oGELT Basic  Boundary  Tokal liquid mass flow
W GLTHL Basic  Boundary  Mass Flow rake af ail
W GELTWT Basic  Boundary  Mass flow rate of water excluding vapour
W oa&T Basic  Boundary  Tokal mass Flow
M PT Basic Yolume Pressure
WoOTM Basic  Volume Fluid temperature
e Basic  Boundary  Gas welocity
W oUL Basic  Boundary  Liguid welocity
W LLHL Basic  Boundary Ol film velocity
WoLLWT Basic  Boundary Water Film velocity

E [ ACCDPZA Basic  Volume Integrated additional pressure drop along branch | ~

ak Canizel

% 4.8 Flowcomponent—Output f¢) 7 i

IMAES — A PROFILEDATA H1 05 7 24N 5K EWHHR IS0 LK 4.9,
HE84 BEHYD OK&WMAFI 5%, DPHYD (i BARIK &K S 248D,
DTHYD OKA&YME BLRE ZH ). HYDMASS (IR A &) HYDPT

KEWHERIE T HYDTM OKEWARIRE) . PSIHYD (FALARFKEY)
A VISRATIO GKEWIHRBAIRHREE ).

& Select output variables

E_ - <5earch>
[l

Marme ... Group Sub Group | Description <
W BEHYD Hydrate kinetics Molume Hydrate volume Fraction
W DPHYD Basic Yolurmne Difference between section and hydrate pressure
W DTHYD Basic Yolurmne Difference between hydrate and section temperature
W HYDMASS Hydrate kinetics Malume Specific hydrate mass
W HYDPT Hydrate kinetics Molume Hydrate formation pressure
W HYDTM Hydrate kinetics Molume Hydrate Formation temperature
W PSIHYD Hydrate kinetics Molume Hydrate Formation rate per unit swolume
W MISRATIO Hydrate kinetics Malume Hydrate shurry wiscasity ratio
E [ ACCDPZA Basic Yolurmne Inteqrated additional pressure drop along branch
[ ACCOPZF Basic Yolurmne Inteqrated frictional pressure drop along branch
7 ACCDPIG Basic Yalurne Intearated aravitational oressure droo alona branch k7

k. Cancel
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W Geometry [m] (B-WELL-B2) "Representation of geometry™
2 UHYD [mis] (B-WELL-B2) "Hydrate slurry velocity”
I~ GLHYD [kg/s] (B-WELL-B2) "Hydrate mass flow"
2 HYDMASS [kg/m3] (B-WELL-B2) "Specific hydrate mass"
W HYDFRAC [-] (B-WELL-B2) "Hydrate volume fraction in slurry™
2 BEHYD [-] (B-WELL-B2) "Hydrate volume fraction”
1 1
8 -500
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.. E .. 1— 61%F
E] % E Lwm
by E 2
014 0 1a 118
£ z E 1500
0518 05 1= A
= -2000
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& Select output variables

24 | g2 - <5earch=
[ Mame Unit |Group | Sub Group | Descripkion -
W iEE Basic  Boundary  Gas mass Flow
W oaLT Basic  Boundary  Tokal liquid mass Flow
W GLTHL Basic  Boundary — Mass Flow rake of oil
W GELTWT Basic  Boundary  Mass Flow rate of water excluding vapour
W oET Basic  Boundary  Tokal mass Flow
W PT Basic  Yolume Pressure
W i3 Basic  Boundary  Gas wolume Flow
W QGEaT Basic  Boundary  5as wolume flow at standard conditions
W OOLT Basic  Boundary  Total liquid volume Flow
W QLTHL Basic  Boundary  Waolumekric Flowe rake il
W OOLTWT Basic  Boundary  Waolumetric Flow rake water
W QOST Basic  Boundary il volume Flow &t standard conditions
M oOT Basic  Boundary  Tokal wolume Flow
W OWST Basic  Boundary  Water volume Flow ak standard conditions
W RiiG Basic  Wolume Censity of gas
W ROHL Basic  Yalume il density
W ROWT Basic  Yalume Water density
W TM Basic  Wolume Fhuid temperature
[ [ ABSMASSERR Basic  Global Absolute mass errar P
ak Cancel
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FEZ J ) TRENDDATA FEZAE T MASSHYD CEBH/KEMED.
MDPPOSC (& B & BUE /i FuK-& WA BUE )1 Z (E S R AL ) B2 ) . MDTPOSC
CE B KB40 A2 il FE AN BUIR B 22 (B KA FE AR, LI 4.11.

E - <5earch=
vl

Marre Unik | Group Sub Group |Description o
M MASSHYD Hydrate kinetics Branch Hydrate mass in branch
M MODPPOSC Hydrate kinetics Branch Current distance where section and hydrate pressure differs most
M MO TPOSC Hrdrate kinetics  Branch Current distance where section and hydrate temperature differs most
[ ABSMASSERR Basic Global Absolute mass error
| ACCDPZA Basic Wolume Inteqgrated additional pressure drop along branch
O ACCDPZF Basic Yalume Inteqrated Frictional pressure drop along branch
O ACCDPZG Basic Yalume Inteqrated gravitational pressure drop along branch
d ACCGAS Basic Boundary  Accumulabed gas mass Flow
d ACCGAD Basic Boundary  Accumulaked gas volume Flow
| ACCELTWL Waxdeposition  Boundary  Accundlated dissolved wai mass Flow
I ACCGELTWS Waxdenosition  Boundary  Accunolaked suspended wax mass Flow 7
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Recent CompTrack, opi PID-Contraller, opi Single-COZ, opi

Single-H20. opi
SaolidBundle-5-3. opi
SolidBundle-converted
Src-Leak-Choke., opi

_— Carrasion, api

f|_' DrillimgFluid. opi

55 FluidBundle-5-3. opi
FluidBundle-conwerted. opi

Hydratekinetics, opi Process-Equipment, opi SkartupSlug-comp, opi
| HywdrSlug-comp. opi Purnp-Battery. opi SkartupSlug-pyt. opi
A HydrSlug-pt. opi Purmnp-Centrifugal . opi Steamtater-HiZ. opi
e KHI-TracerTracking. opi Purnp-Displacement. opi WaterOptions. opi
'1'1 Meg-Tracking., opi Purnp-Sirmplified. opi W axDeposition, opi
Fe e Bk Metwark, opi second-order-MEGsteps, opi WellGUT-examplecase-
g < | i | »
A SRR s () l “FigTrackSluzpwvt. opi” “PignoSlugzc * l FTH @)
TCHEER (T \Caze files 0k api: *. inp: *. key) v =g
(] L RiEAHITH @)

_ _ Project Opkions
(@) Add to project () Close project

K 4.12 WEERBISCTE

f£ Pig-noslug-comp A, S5iE% HEAHCM K E & Flowcomponent—
FAmodels—PIG, L& 4.13.



Model View x
A &
IE &2

Le? ex
&l Basic
4 =/ Pig-noSlug-comp
£ Library
4 B CaseDefinition
Ty casE
B FILES
€3 INTEGRATICN
2. OPTIONS
4= RESTART
4 B Controller
ﬁ' PIDZOMTROLLER @ C-401
4 [ FlowComponent
4 f FLOWPATH : BRAM-1
4 B FA-models
-
B Cutput
B Piping
4 B ProcessEquipment
TRAMSMITTER : TRAMSMITTER_BRAM-1_PIPE-3_sectBoundZ2
P4 VALVE : CHOKE-1-1
«J MODE : INLET
« MODE : QUTLET
B Cukput

= Model Wiew | 3¢+ Components | 3 Mavigator | (=] File Wiew

K 4.13 Flowcomponent—FAmodels—PIG 1 &

PIG P FEA ST I A B E, AR E P T2 INSERTTIME CRIRIY
Al ). LAUNCHPOSITION (% Ekfiz B ). TRAPPOSITION (Wi Bk fi B ) .
TRACKSLUG (BXZEREF). ROUTING (EEEREGLZE, tLabnlUAAEE), WHE
4.14, HAEE KBV E : STATICFORCE (f% K ## B4 /7). WALLFRICTION

CE B ERANEY BEIA BEHE 77D LINEARFRIC (I8 BRI B[] i 2 1 3ok o g
PR QUADRATICFRIC (I & BN BE [V — Y0 JE TEEHE K 1) - MASS

GEEERFIE). DIAMETER (GEEEREAR, WRBA ELHRE, BIMEAEN
BIRF: 4 B HZEXHRRE ) . LEAKAGEFACTOR (1 B BRI 2 512 i ik R 3
FT-F SR 2238 8 SR T A VUA A 2 /AR BTE 3RS D



PIG : PLIG-1 -

PLUG-1
INSERTTIME 300 [s]
LAUMCHPOSITION PLUGSTART-1 -
TRAPPOSITION  PLUGTRAP-1 =
TRACKSLUG oA -
ROUTING sl

STATICFORCE 1000 [N]
WALLFRICTION 1000 [Ns/m]

LINEARFRIC 1000 [Ns/m]
QUADRATICFRIC 100 [Ns2,/m2]
MASS 140 [kg]
DIAMETER 0.47 [m]

LEAKAGEFACTOR. O

General

K 4. 14PIG ¥ & Fir
fEAfIH PROFILE HL, 8 [ S8R )1, M. FRHCR. AU R 0
KSH, HEREEL Basic case M2, UL 4.15.



.| # Axis Variable

Description

Search
Selected Path File War Unit. Pos.bype |Branch/Mode... |Pipe
e
=
%4 CtiDocuments and Se... Pig-noSlug-co mfs BRAN-1
M Ct\Documents and Se... Pig-noSlug-co... UL mfs BRAN-1
= C:\Dacuments and Se... Pig-noSlug-ca... GLWT kats BRAN-1
= C:\Dacuments and Se... Pig-noSlug-ca... GLHL kats BRAN-1
= C:\Dacuments and Se... Pig-noSlug-ca... GG kats BRAN-1
= C:\Dacuments and Se... Pig-naSlug-ca... ID BRAN-1
M C:\Documents and Se... Pig-noSlug-ca... PT bara BRAN-1
M Ci\Documents and Se... Pig-noSlug-co... HOL - BRAN-1
1= Ci\Documents and Se... Pig-noSlug-ca,.. THM C BRAN-1
Filker
File Variable i
Pig-noSlug-camp. ppl uL
uG
™ 3
PT
(] i
HOL
Geomety i
e
Al L MHore | All | Mone |
‘ Audd files.. | |Hemove files. | ‘ Export | | Plat Project ‘

Pipeline length BRAMN-1
Pipeline length BRAR-1
Pipeline length BRAM-1
Pipeline length BRAM-1
Pipeline length BRAR-1
Pipeline length BRAR-1
Pipeline length BRAR-1
Pipeline length BRAR-1
Pipeline length BRAMN-1

Branch/ModefPos.
BRAM-1
All Mone:

1:as velocity

Liquid welocity

Mass flow rate of water in film

Mass flow rate of ol in film

Gas mass flow

Flow regime: 1=Skratified, 2=Annular, 3=...
Pressure

Haldup {liquid volume Fraction)

Fluid temperature

iy Ok - Cancel

Fie Edt ‘Yiew Help
Febo sy 2ES hOEHsE
{ =’
oLGA
v Geometry [m] (BRAN-1) “Representation of geometry”
¥ —— UG [m/s] (BRAN-1) "Gas velocity”
¥ — UL [mis] (BRAN-1) "Liquid velocity”
W GLWT [kg/s] (BRAN-1) "Mass flow rate of water infilm"
W GLHL [kgis] (BRAN-1) "Mass flow rate of oil in film”
3 GG [ka/s] (BRAN-1) "Gas mass flow”
W D[] (BRAN-1) "Flow regime: 1=Stratified, 2=Annular, 3=Slug, 4-Bubble."
3 PT [bara] (BRAN.1) "Pressur
W HOL [-] (BRAN-1) "Holdup (liquid volume fraction)”
W TM [C] (BRAN-1) "Fluid temperature™
10 1 180 4 500 . R
07 16 160 25 ! ! : ! ]
9 35
0.6 114 140 3 400
8
05 12 3 120 25]_
- I T R SR T S e
g 71T oalf = « ™ @ 22
= 2 <12 102 251 ]
£ 2 = = = o0 ® H
03 L T T ittt iitii'iib A
6 108 2 60
N 1
02 40
106
s 15 05 100 | | ‘
01 20 : : :
N 104 0 : : :
0 1 0 0 - - :
0 2,000 4,000 6,000
Pipeline length [m]
Reaxis Unit: m T+ J | Time 0 s - 13 Replay speed [fps]: 2
+ ﬁ —
Kl 4.15 PROFILE %5 i~
NE= SParanl G2 s ) EF‘"T:E?%Z + - o
N ==
HE IR T A [ 45 L 2L/E TRENDDATA Hifii, WK 4.16.



'@ Selectvariables...

Search:
Selected Path File War Unit Pos.type Branch/Mode... Pipe 5. X Axis Wariable Description -
i uments and Se... Pig-nosliug-co... LIGK ERANCH BRAN-1 Time Total liquid content in branch
< Ct\Documents and Se. .. Pig-noSiug-ca... ACCLIO m3 BOUND... BRAN-L PL.. 2 Time ‘Accumulated liquid valume Aaw
= C:\Documents and Se... Pig-noShig-co... GLT kafs POSITION RISEREASE Time Tokal liquid mass Flow =
= C\Documents and Se... Pig-noSlug-co... ZZPIG m PIG PLUG-L Time: Pig tatal distance travelled
= C\Documents and Se... Pig-noShig-co... UPIG mfs PIG PLUG-1 Time Pig velocity L4
O C\Documents and Se... Pig-noSlug-co... YOLGBL = GLOBAL Time: Global max valume error since lask write
) C\Documents and Se. .. Pig-noSlug-ca... RMERR - GLOBAL Time: Accumulated mass balance error
) C\Documents and Se. .. Pig-noShug-ca... NINTGR GLOBAL Time: Mumber of time steps
) C\Documents and Se. .. Pig-noShug-ca... HT s GLOBAL Time: Time step
I CiiDocuments and Se... Pig-nosiug-co... COMTR CONTR... C-401 Time: Cantroller autput
I CiDocuments and Se... Pig-noslug-co... WATC m3 BRAMCH BRAN-1 Time Tokal water content in branch
] CiDocuments and Se... Pig-noSiug-co... GASC m3 BRAMCH BRAN-1 Time: Gas content in branch v
Fiter
File Variable +  Branch/Mode/Pos,
Pig-noShug-comp. tpl ZZPIG L SECTION
WATE |=| FOSITION
VOLGEL | PIG
UPIG GLOBAL
SURGELIQ COMTROLLER
RMERR BRANCH
BT i BOLINDARY
[N
All l—None— All l—Mone——| Al l—Mone——] ‘
‘ Aud files.. | |Hemove files. | ‘ Export | | Plat Project ‘ QK Cancel

K 4. 16 JEE RIS FIEFE

—OEE MR EAE NS R FER LIQC EE A E). ACCLIQ (&R
THRARER R GLT GRAEIERE). ZZPIG (EEIKIZITHIE). UPIG
THEERRHEE), WE 417, HAP@dEE LIQC E&E I ANE S 5 M Z[H o4
ACCLIQ TEXA3E B TR MG 2 E Cad FERIFTLAE H, & —RAHSERD
A DA S R HER R . B GLT = RIS i A B AT LA SRR
(7] B 7] URR 8 e AR HH T [0 D9 R 53 e 28 AL BRI R D3R B 255 . i, A7
BRECT B P4 L, AT LAAS HY s 43 88 28 75 BECE 360s (KIS IR] Py b FH ) 33m° (UHER -

LGA Trend Plot

File Edit Wiew Help
#FRe Y 2EHE wECERS
=
=
OLGRH
2 LIQC [m3] (BRAN-1) "Total liquid cortent in branch™
i~ ACCLIG [m3] (BRAN-1.PIPE-3.2) "Accumulated liquid volume flow™
2 GLT [ka/s] (RISERBASE) "Total liquid mass flow™
3 ZZPIG [m] {PLUG-1) "Pig total distance travelled™
v UPIG [mis] (PLUG-1) "Pig velocity”
10000
150 60 3
3 8000
7 T 60004{Z 100 40 |
= 215 2 ] .
@ = = E !
= I 40001 5 |
E N o 50 20 :
1 :
2000 :
0 0 0 0 -
0 2,000 4,000 6,000
Time [s]
Flle: Plg-noSing-commp. bl
K-axis Unit: s -




4.4 TR E

OLGA BAF IR ThRESR R, —Seih 5 R BB A% . LB ) B (DL A]
FF 15 PSRN 5 2 G TS0 . T 1T LATE Basic case SO R AT AE SR N AT A
e HiE— Basic case 31, LK 4.18.

Categaries: Templates:
|3 Cases
Q2 Process & © E
) well GLIT OLGA Basic  OLGA Blackal  OLGA Basic
) wel case case Metwork case
QLaf Emply
Case
Simple complete model
Mame: Easic4.opi
Location: |C:iDocuments and SettingstAdministratoriMy Documents Erowse. .,
Save | Cancel | | Help |

K 4. 18 i Basic case X AF S

BN R JE LG AR, XA RS LLN [ A fodE AT 12 24, A AULIN 1)
BN 20M. HARK [ B B A AR, WA 4.19.



INTEGRATION -
4.

4 General
EMDCOMTROLLER -
EMDTIME 20 [™]
MARDT 5[s]
MARTIME afs7
MIMDT 0.01 [s]
MIMTIME ofsf
RUNTIMESTEPAGS FRLA -
STARTTIME 0[s]
OTSTART 0.01 [s]

ENMDTIME

Sirmulation end time,

K 419 AR [A] % B

W N RSO 35 AL N 7158 A S0BARA, 8 J5 K Hi 14 25 e
JET AL, ¥ SOURCE Hr & +E B firp, R AURENIUE, M
SOURCE. IXFEBE R R N R B3 fOMH I L AR S R AN,
NBEVE ) BT, 5005 % mUH I 2075 R R o 1T 4 A8 i A
T B Y UE, WO AR AR S TR DT O D SN RSN . A TR
WA, HIIREE DN, H)E OLGA 5 AR A MY, a2 R
NVELEE o EEE AR HE 10 AN B R (R e, LI 4.20,



Model View

[e]F (g2
4 [eF ex
4 o/ Basicd
£ Library
a B CaseDefinition
Ty casE
B FLLES
€3 IMTEGRATICHN
2. OPTIONS
4= RESTART
a [ FlowComponent
4 T FLOWPATH : PIPELINE
4 [ Boundary@InitialConditions
11 HEATTRAMSFER[1]
1P SOURCE : SOURCE-1
B Cutput
B Figing
« MODE : INLET
« NODE : OUTLET
B Cukput

FMade... 3 Com... M Mavi... | E]Filev...




Properties x Properties x

MNODE : QUTLET - NODE @ IMLET -
1) 4/
)
LABEL OUTLET IMLET
IMNFO
TYPE MASSFLOW - PRESSLUIRE -
ks ofmf b3 ofmjf
b ofmf i ofmjf
z ofmf z ofmjf
MASSFLOW -18 [ka/s]
Single phase
Compuositional
4 4 Pressure conditions
WATERFRACTION WATERFRACTION
TOTALWATERFRA -F TOTALWATERFRA -F
GASFRACTION -1 GASFRACTION -1
TEMFERATURE 22 [C] TEMPERATLRE 62 [C]
PRESSLURE 30 [bara] PRESSLURE 50 [bara]
TIME 0[s] TIME o [M]
FLIIIC Fluid1 - FLUID Fluid1 -
Inhibitor tracking
Standard conditions
Drilling
Wandeposition
Steam
cingle phase General

Kl4.20 5L RMRE
SR J5 45 i FlowComponent ¥ Jl ProcessEquipment K ) VALVE 4144, W, 4.21.



Woderview >
)k (8402

a 87 ex
4 =7 Basic4
@ Library
a @ CaseDefinition
T CasE
B FILES
€2 INTEGRATION
. OPTIOMS
%= RESTART
s B FlowComponent
] E FLOWPATH @ PIPELIME
s B BoundaryaInitialConditions
111 HEATTRAMSFER[1]
B Cutpuk
B Piping
s [ ProcessEquiprnent
P
=Cf MODE : IMLET
=Cf MODE : OUTLET
B Cukpuk

EfMode... | 3¢ Com... | EEMavi.. | ElFilev...

4,21 VALVE 41

VALVE (7)) J 8 & X F % £ STROKETIME (3% & I 6] ) |
CRITFLOWMODEL (IfF- i =MM). OPENING (FFFE). TIME (BhfES[a]).
POSITION (7%, WiE & B . 4. & @ AL 8w ). MODEL
DESCRIPTION CHIITEARLIA ), LI 4.22,

Properties x

VALYE @ WALVE-1 -
3.
VAL V-1
HYOROVALVE -
STROKETIME of=f
CRITFLOWMODEL ARSOY -
CPEMIMG 2:1, 0.3
TIME 0,9.9, 10 [M]
A
PIFE PIPE-1 -

SECTIOMBOUMDAF 1 [max 11]

DIAMETER 0.12 [m]
(aln] X

General




4.22 VALVE ¥%E
7 Piping "I & L —> POSITION., HAL & & AL 12 J5 5 —ANE BBl

A, UL 4.23.

4 (BFex

4 o Basict
@ Library

a B CaseDefinition
Tq casE
B FILES
€ INTEGRATION
2, OPTIONS
= RESTART

a [ FlowCormponent

4 ﬁ FLOWPATH @ PIPELIME
a [ BoundarydInitialConditions
T HEATTRANSFER[1]

B Cutput
PN {Fining.
=m BRANCH
£ GECMETRY : GEOM-1
&1 PIFE : PIFE-1
@ FPOSITION : POS-1
a B ProcessEquipment
Pl YALVE : YALVE-1
< MODE : INLET
< MODE : OUTLET

B Cukpuk

ﬁh’lnde... FoCam,.. ﬁmavi... ElFiley...

Properties x

POSITION ¢ PO3-1 -

POS-§
PIPE PIPE-1 =
SECTION 1 [max 10]

General

Kl 4.23 POSITION #% &



7E FLOWPATH £k ) OUTPUT H 5 X — TRENDDATA . ¥ it TRENDDATA
(AR RN PT (A1) TM GREE), S5 POSITION i A 7 i X i) POS-1
HE, WK 4.24.

Model View x
[kJE ([Ei]>2
4 [ef ex

a4 cf Basicd
£ Library
4 B CaseDefinition
Ty casE
B FILES
€ INTEGRATION
2, OPTIONS
= RESTART
4 [ FlowCormponent
s [ FLOWPATH : PIPELINE
a [ BoundarydInitialConditions
{11 HEATTRAMSFER[1]
a [ Output
g% PROFILEDATA[1]
L TREMDDATA[1]
L TREMDDATA[Z]
Tl TREMDDATALS]
B Piping
a [ ProcessEquipment
B WALVE : WALVE-1
<] MODE : INLET
<] MOCE : QUTLET
B Cutput

ﬁMDde... #Com... @Navi... =lFiley...




Properties x

TRENDDATALS] -

F |
YARIABLE PT, T™ fe=d
LAYER
]
COMPOMENT -]
-]
HYKPID
F |

POSITION POS-1 k=

POSITION

Labels of specified positions where the
variables will be plotted.

¥ 4.24 TRENDDATA ¥ &
VA b E SR Ja il LU T T, #AJ5 A% TRENDDATA, i&iE POS-1
ME)PT. TM ¥l . dEid &l 4.25, AT VARG, ) T4y 1.5 Bara, i
FE B 0.3C.

FZ¥ OLGA Trend Plot

File Edit View Help
@k s rES wEsE e
-
=
OLGA
¥ — PT [bara] (POS-1) "Pressure” ¥ — TM[C] (POS-1) "Fluid temperature™
615 : \
a8 -
—_ 61 'E F T | R e e T
2 E
= =
60.5 A
T
60
t t t
0 500 1,000 1,500
Time [s]
Flie: Basgicd i
K-axis Unit: 5 -

Kl 4.25 i rds

4.5 ERXEEHEIRE



B WrE A 5 A AL, A E RIS E e, AE T,
B LK RE R 2 N 4000m, WL 4.26.

['_ Geometry - Basic4 : GEOM-1
© Fle Edit Yew Actions Tools Window Help
Ded sB2R&2 He Wwak e @

L™ Basicd GEOM @ Basic4 : GEOM-1

Pipe x[m] [ [m]|Length [m] | Elevation [m] | # Sections | Length of sections {list [m]} | Diameter [m] | Roughness [m] # Equi. Pipes
Start Paoint |0 o
PIPE-1 3999.99 10 4000 19:200, 200,003 o 2.8e-005 WALL-1 LI

For Help, press F1 144285131415 0x0 [

Kl 4.26 25 AT
SN JE K IR TR R B R v, R R R N 2:1,0, WL 4.27.

Properties

WALYE @ WALYE-] -

4 General
LABEL YALYE-1
MODEL HYOROVALE
STROKETIME afsf
CRITFLOWMODEL AREOSEN -
OPENIMG 2:1,0
TIME o, 9.9, 10 [M]

4 Position
PIFE PIPE-1 -

SECTIONBOUMDAF 21 [max 21]

4 Model description

DIAMETER 0.12 [m]

D EF
OPENING
Relative openings in the valve opening
kimetable,

K427 WITWKE
BN DT S HEBONmET A, O AN 1 A, LA 4.28.



Properties x Properties x

MODE : INLET - NODE : QUTLET -
4 4
)
IMLET LAEBEL OUTLET
INFO
MASSFLOW - T¥PE PRESSLURE -
i ofmj % 2fmj
¥ afmjf ¥ afmjf
z afmjf z afmjf
MASSELOW 18 [ka/s]
Single phase
Compositional
4 Pressure conditions F]
WATERFRACTION WATERFRACTION
TOTALWATERFRA -F TOTALWATERFRA -F
GASFRACTION -1 GASFRACTION -1
TEMPERATURE 62 [C] TEMPERATURE 22 [c]
PRESSURE [bara] PRESSURE 50 [bara]
TIME afsf TIME 0[s]
FLUID Fluid1 - FLUID Fluid1 -
Inhibitor tracking
Standard conditions
Drilling
Waxdeposition
Steam
General PRESSURE
Boundary pressure,

4.28 RIS AT R
AR TE AR, WIIITEEDy 1, BHPERZI0 9 7 54 7, 10 708 1] 58
R, WMEAZ. 1HE)E, FTUERER]5E 4K 516.6 #2 j5 NH K Jjik
# 200 Bara, LK 4.29,



simulation—time i H 6.A3 MIN s simulation completed >
simulation—time i H ?.83 MIN s gimulation completed 2

simulation—time i H 12.83 HIN P simulation completed >

simulation—time i H 15.83 HIN b gimulation completed )

OLGA STOP

THE OLGA SIMULATION ABORTED AT TIME 1816.61313383 SECONDS.

PRESSURE ABOVE TABLE UALUES <P = 288 bara, T = 63 C2

REPORTED IN FLOWPATH=PIPELIMNE. FIPE=PIPE-1, SECTION=1.

i 4.29 OLGA #itikiz 4T AHif

4.6 METHRIFMEBNEDR

fi AR AT 0 P B TR T AR AR R SORT R B, E e, BN
& MASSFLOW % 18, 18, 0, 0, 18. ¥ TIME %40, 0.99, 1, 22.99, 23h.
[FIRE I, N U E S 2 5:62°C 0 L2 17 0, X = FH M ABH L% —,
L&l 4.30,



MODE : INLET

-

INLET

MASSFLOY -

" ofmjf

i ofmjf

z 2fmji

MASSFLOW 2:18, 2:0, 18 [kg/s
)

WATERFRACTION

TOTALMWATERFRA -F

GASFRACTION -

TEMFERATURE S62 [C]

PRESSURE [bara]

TIME 0,0.99, 1, 22,99, 2:

FLIID Fluid1 -
General

K430 HaNERASIEE

SRIGE UM RENDDATA, #4 H A7 B 73 A FE A Dy Im VB SR 20 B,
T EE R, Ak FH A BRI A7 B R B Rl DRDA, A B E 200m,
FITLLES 20 ANEF BERIA B I4a K 2 3900m. 43 il & IX 1 s i HOL. (5K
). 1D GRAD. PT (KD TM GRED. UG CRUHIERDD . UL GRAHEE),
LKl 4.31,



TRENDDATALS] _ TRENDDATALZ] -
8]
WARIABLE HOL, ID, PT, TM|... VARIABLE HOL, ID, PT, T™|...
LAYER LAYER
-] A
COMPONENT - COMPOMENT =]
F | -]
HYKPID HYKPID
4 F |
PIFE PIPE-1 =g
SECTION 20 [max 20]

ABSPOSITION 1 [m]

General General

& Select output variables

EE - <5earch=
[w] Mame IJnik Graup | Sub... |Descripkion -

W HOL Basic  MWolume Holdup (liquid wolume Fraction)
W ID Basic  Bou... Flow reqime: 1=5tratified, 2=annular, 3...
W PT Basic  Volume Pressure
W oOTM Basic  “Wolume Fluid temperature
W Ui Basic Bou... fGas velocity
WL Basic  Bou,.. Liquid welocity

E [ ABSMASSERR Basic Global Absoluke mass error :
[ ACCDPZA Basic  Molume Integrated additional pressure drop along...
[ ACCDPZEF Basic  “Wolume Integrated frictional pressure drop along ...
[ BCCDPZG Basic  Volume Integrated gravikational pressure drop al. ..
7 ACCGAG Basic  Bou... Accumulated aas mass Flow ™

QK Cancel

K 431 TRENDDATA i&#Z 5 5t
PLE&w B G, il UL athialT 1. 47485 R LK 4.32. THE
REFIEKEN Im S SHB AR . 7 TULER], 1h RS, SRAHREAS N



%, imEH 62 CREMEIEFENEIRL 6°C, K REEETIE, fFrlRgE Eot
B 1. %2230 FENEIE, BSHIREIKE R AT ARS L.

!

N\

File Edit View Help
BERE Y PEE wOsE R
-
=
OLGA
¥ HOL [-] (POS-1M) "Holdup {liquid volume fraction)”
v 1D [] (POS-1M) “Flow regime: 1=Stratified, 2=Annular, 3=Slug, 4=Bubble.”
¥ PT [bara] (POS-1M) "Pressure™
¥ TM [C] (POS-1M) "Fluid temperature"
3 UG [m/s] (POS-1M) "Gas velocity"
[ UL [m/s] (POS-1M) "Liquid velocity”
6 4
6o 120
1.0E1 50
_ wlm 100 3|
@ = 5 = ot
£ RN [ = 3
5.0E0 { — = 21T
20
60
0.0E0 10 1 ‘
t t t t
0 20,000 40,000 60,000 80,000
Time [s]
Flie: Basgicd i
K-axis Unit: 5 -

K 4.32 (=55 s EE R R s S8R

METE S 20 Be & S8R S EE KDY Im IFAHEL, BAHGRE . kA
mf”ﬂ?%i%%%‘*ﬁl—‘l R R %, WK 4.33,

File Edit View Help
BERE Y PEE wOsE R
-
=
OLGA
40 54 1
" 35 535
35
12 30 53
10 25 525 3
— = —_
£ Bz w]E  s2F  as5{3
= 5 - T
6 15 515
2
4 51
10
15
2 50.5
5
0 5[' 1 . . . .
t t t t
0 20,000 40,000 60,000 80,000
Time [s]
Flie: Basgicd i
R-ads Unit: s -

P 4.33 {555 2 E R i 5 2 5



5. JIZFRILmEITESLS

51 &R
JNZRACTH 3 NESRE LT MIE MBS LB MmIE R T E. RAES
BT REIE LIRSy, BN RS LT IR A E AN, TR AT

Y, HAUERAE LRI AT R

File Edit Yew Project Simulation Tools Window Help
dEda 9o BEREEBHEG Mo w | B[O O @ Mg W =
Mhadd oLGa wel (@ add FEMTherm _
Model View 3 x Start Page ex-1 4 b % properties 1 x
.E [8i]»2 -
" ex
=7
Library
@ CaseDefinition
@ FlovComponent G2 B E
B cutput
—
Tl o | T 3
3 5 7| 9 1
~ = B o0 T TT
GH c A
ﬂMUdelView . Compone... $.Nawgatur =] File iew
Omput a3 x
Descrlpt\on
.J) Case saved: 0801710 15:25:37
(i) Case saved: 08/01/10 15:25:39
73 Cannections | |2 outpue
Far Help, press 71 | Readytosimulate |

Kl 5.1 JIZRIEAER Fim

B 5E5E X INTEGRATION 615, 5 X AN [A] 25 10M.



Model View x

[]e [&]2
4 el Ex
a4 cof ex-1
@ Library
4 [ CaseDefinition
Tq casE
B FILES
[# Y INTEGRATION
2, OPTIONS
= RESTART
B Flowlomponent
B Cutput

ﬁMDde... #Com... %Navi... =lFile ...

Properties x

INTEGRATION -
4

ENDCONTROLLER =
ENDTIME 10 [M]
MAXDT 5[s]
MAXTIME ofsf
MINDT 0.001 [s]
MINTIME 2fs]
RUNTIMESTEPAGA, TRUE -
STARTTIME 0[s]
DTSTART 0.001 [s]

General

K 5.2 FAUE A1 B

SRIG A E OPTIONS &1, FEAEF TEMPERATURE (U fE) I, ¥
A WALL 57,



Model View x

[]r (802
4 (87 E

.
a cf ex-1
@ Library
4 [ CaseDefinition
T casE
B FILES
€ INTEGRATION
r M OPTIONS
> RESTART
B Flow omponent
B Cukpuk

ﬁh’lnde... FoCam,.. $Navi... ElFiley...

CPTICNS -

TEMPERATURE Wall -
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-
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Library
™ MATERIAL ! MAT-hacwen
™ MATERIAL : MAT-gang
O ‘Waoll : Wall-baowenlz
O Waoll : Wall-baowenls
O ‘Waoll : Wall-baowenl?
O Waoll : Wall-bubaowenz0
B CaseDefinition
B FlowComponent
B Cukpuk

SMode... | 0 Com... | HEMavi.. | S]Filev...
Bl 5.4 BRI BT

— AR 5 L CAPACITY (#4%%). CONDUCTIVITY (S#RF0.

DENSITY CHED). TYPE R, —k R TFEFRRECE SURHH AT L, HAlb

ZHAT LLBGBRIME

MATERIAL : MAT-baowen -

LAEBEL MAT-baowen
CAPACITY 1700 [1/kg-K]
COMDUCTIVITY  0.035 [W,'m-K]
DENSITY 1000 [kg/m3]
TYPE Sn D -

Fluid




MATERIAL : MAT-gang -

LABEL MAT-gang

COPACTTY LS00 [1/kg-K]

COMDUCTIVITY 50 [W/m-K]

DEMSITY 7800 [kg,/m3]

TYPE SN -
Fluid
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F1 DISCRETIZATION (EHfl) — M2 KRB,

WALL ¢ MALL-baowenl 2 -
= ®
WaLL-baowenl2
THICKMESS 12.5, 50 [mm]
MATERIAL MAT-gang, Ma ...
ELECTRICHEAT A -
DISCRETIZATION £8F el

General




& Select MATERIAL data for [WALL] E >

¢Search:
Items available for selection: Items selected:
MAT-gang MAT-gang
MAT-baowen MAT-baowen

BE EIE

] ) Cancel
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WALL : WALL-bubaowen1? -
1)
WaLL-bubaowenl
THICKMESS 16.7 [mm]
MATERIAL MAT-gang e
ELECTRICHEAT o -
DISCRETIZATION  £4F e
General
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HEATTRAMSFER[1] -

SECTION [max 0]
INTERPOLATION SECTIONWISE ~
TAMEBIENTSERIES =]
TAMBSERIESFACT: £

TAMBIEMT 5[c]

HMININMERWALL & f W m=-£&F

HOUTEROPTION HGIYEM -
HAMBIEMT 2 [W/mzZ-K]
General
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LAYER.
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o
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)
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& Select output variables

EE - <Search=

[w] Mame IJnik Graup | Sub... |Descripkion -
W HOL Basic  MWolume Holdup (liquid wolume Fraction)
W ID Basic  Bou... Flow reqime: 1=5tratified, 2=annular, 3...
W PT Basic  Volume Pressure
W oOTM Basic  “Wolume Fluid temperature
W Ui Basic Bou... fGas velocity
WL Basic  Bou,.. Liquid welocity

E [ BCCDPZA Basic  ‘Wolume Integrated additional pressure drop along..
[ ACCDPZF Basic  Molume Integrated frictional pressure drop along ...
[ ACCDPZG Basic  MWolume Integrated gravikational pressure drop al. ..
[ BCCGAG Basic  Bou... &ccumulated gas mass Flow
I ACCGAD Basic  Bou... Accumulated gas volume Flow ™
] Cancel
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K 5.6 PROFILEDATA 3k £

5E ANIA )

TRENDDATA, #E#F 14 &R PROFILEDATA #H[H] .

YARIABLE
LAYER.

4 Position

General

TREMDDATA[1]

Compositional
Hydrate kinetics

ABSPOSITION
Slug and pig
Equipment
Tracer tracking

-

HOL, ID, PT, TM|...

1,292 [m]
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File Edit ‘iew Actions Tools ‘Window  Help
DSE % ®Heo Wwwdk] WHeT e

[ ex-1: GEOMETRY-2 | [ ex-1: GEOMETRY-2 4bx

Crvervien

||7 — ex-1: GEOMETRY-2)¥ W Sections [22] I

7204
7o0 |
630
660 4
Epan | -
g20 41
600 - -
580 4.
560

T T T T T T T T T T T T T
1] 200 400 B00 a00 1,000 1,200 1,400 1,600 1,500 2,000 2,200 2400
x[m]

For Help, press F1 483,794 516,292 0x0 UM

File Edit Wew Actions Tools Window Help

== &% @3 @
ex-1 : GEOMETRY-? [ en-1 : GEOMETRY-2 4B x
Fipe % [m] | w [m] |Length [m] | Elewation [m] | # Sections | Length of sections {list [m]) | Diameter [m] | Roughness [m] wall |# Equi. Pipes

Skart Paint |0 7331

PIPE-1 700,61 643.5 791.695 -G9.5 4 4:197.974 0.1433 0.00015 WALL-baDweanj

PIPE-2 945,55 656.9 159,305 13.4 1 159,305 0.1433 0.00015 WALL-baDweanﬂ

PIPE-3 122313 6458.9 277695 -8 2 2:138.848 0.1433 0.00015 WALL-baDweanﬂ

PIPE-4 1471.37 615.3 250.504 -33.6 2 2:125.252 0.1433 0.00015 WALL*baowenIZj

PIPE-S 1767.77 630.7 296.5 15.4 2 2:148.4 0.1433 0.00015 WALL-baDweanﬂ

PIPE-& 2008.16 593.2 243.297  -37.5 3 3:51.0991 0.1433 0.00015 WALL-baDweanﬂ

PIFE-7 2138.99 562.4 134,407 -30.8 E 3:44,8022 0.1433 0.00015 WALL-baDweanﬂ

PIPE-5 2169.39 573.6 32,3975 11.2 1 32,3975 0.1433 0.00015 WALL-baDweanﬂ

PIPE-9 2461.18 551.9 292596  -Z1.7 4 4:73.1489 0.1433 0.00015 WALL-baDweanﬂ

For Help, press F1 561.721 817 432 00 LR
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HARAE KA LI-9,

HARJ A 8oy L-2, BHEMFREN R ESRN, H

Properties x Properties x

Rk LI-2,
NODE : A
4,
f1
MASSFLOW
b3 o fmjf
¥ 2 fmji
z & fmjf
MASSFLOW 21.66 [kg/s]
r )
WATERFRACTION
TOTALWATERFRA -F
GASFRACTION -I
TEMPERATURE 36.58 [C]
PRESSLURE [Pa]
TIME afs7
FLUIC L1Z2-H
General

-

NODE : TT -
4,
T
PRESSURE -
b3 o fmjf
¥ 2 fmji
z & fmjf
r )
WATERFRACTION
TOTALWATERFRA -F
GASFRACTION -I
TEMPERATURE 20[C]
PRESSURE 74 [bara]
TIME ofsf
FLUIC LJZ-H -
General
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OLGA Profile Plot

File Edit View Help
BERE Y PEE wOsE R
-
=
OLGA
¥ —— Geometry [m] (1) "Representation of geometry™
[ —— HOL [-] (1) "Holdup {liquid volume fraction)"
v PT [bara] (1) "Pressure™
¥ —— TM [C] (1) "Fluid temperature™
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[¥ —— PT [bara] (4) "Pressure™
¥ —— TM [C] () "Fluid temperature™
125.5 0.25
40
125 0.2
38 =
5 g 124.5 = 0.15 E‘
= 3] 3 =
= S E- 0.1 5
L]
34
123.5 0.05
32 123
0
Pipeline length [m]
Flig: ex ol
¥-axis Unit:  m - I_, H"‘ P Time 0 ] - F » Replay speed [fps]: 2

K 518 C-TLRAUELSSERSLMES
TEZ A-T2 ERIER SRR 70, . RRRCREE .



OLGA Profile Plot

File Edit View Help
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Properties x

INTEGRATION -
1)

EMDCONTROLLER: -
EMDTIME 3[h]
MaXDT 5[M]
MAXTIME ofsf
MINDT 0.001 [s]
MINTIME o<}
RUNTIMESTEPAGA TRUE -
STARTTIME 0[s]
DTSTART 0.01 [s]

General

n] DL A o FLOWPATH SR FAMODELS R PIG.
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Properties x Properties x

POSITION @ POS-G2G11

-

POSITION @ PO3-G2G12

POS-G2G11 POS-G2G12
PIPE-1 - PIPE-9 -
SECTION 1 [max 4] SECTION 4 [max 4]
General General

-

5.21 POSITION # &

E BRI E 2 JEER AT DAY PIG BEATE X T . PIG W R B R E LM SHH
INSERTTIME CRERRFE]). LAUNCHPOSITION CRERFZE ). TRAPPOSITION
(WCBRALE D, F AT AT H: PROPERTIES (&) o1t MASS (JE& BRI &),
DIAMETER (E %), HAhZ) )7 r) & E v Ll kg [E T I E, HERER
(RIBAE B IR TIN 4 15 (1 B s LR T



PIG ¢ PIG-1 -

PIG-1
INSERTTIME 10 [M]
LAUMCHPOQSITION POS-G2G11 -
TRAPPOSITION POS-G2G12 -
TRACKSLUG trF -
ROUTIMNG |

STATICFORCE  f000 fA]
WALLFRICTION  F000 fNs m]
LIMEARFRIC o fNs/m]
QUADRATICFRIC & fNs2/mZ]
MASS 140 fkal
DIAMETER [m]
LEAKAGEFACTOR

LEAKDPCOEF fe+i99
LEAKOPENING &

5. 22 W HERULE
52 M5E PIG ZJ5, {EMIRE) OUTPUT BRIP4~ TRENDDATA #itt, —4
fth QLT CEBUMBIARE), Hoh—Mit UPIG GEEIREEE) . ZZPIG (i
EERATHE) . BN QLT RE I finfl, FEE UAE, FH#EANTEE XL E,
FT A=A 5 A RETCEI[R] — 4> TRENDDATA LT .



Properties x Properties x

TREMDDATA[Z] - TREMDDATA[S] -
'l.l'F'.FlIF'.BLE OLT oo 'l.l'F'.FlIF'.BLE UPIG, £2PIG |
LAYER. LAYER.

] ]

COMPOMENT el COMPOMENT el

) )

HYRPID HYRPID
r ) r )
PIFE =]
SECTION [max 0]
POSITION POS-G2G12 s POSITION s
ABSPOSITION [m]
General General

K 5.23 TRENDDATA &

SR FAE S H OUTPUT Rl X — TRENDDATA it LIQC (& B{H &

M E), WSHI NG NEBAH, 2R E IR,
TREMDDATA[1] -
'-.-'P.RIF'.EELE LIQC =
HYKPID
General
K 5.24 4J5) TRENDDATA % &
— N FEEE K FLOWPATH %€ X POSITION. PIG. TRENDDATA, #J LA
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OLGA Trend Plot

File Edit Wiew Help
FERe s 2EHE wECsER
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OLGRH
2 OLT [m3is] (POS 6G2612) "Total liquid volume flow™
¥ —— UPIG [mis] (PIG-1) "Pig velocity”
2 ZZPIG [m] (P1G-1) "Pig total distance travelled"
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R R, OLGA BT 2 LA 18 A A o 25415 73 SR . VR
B N SE R EA B IE AR S8, I VEARTE AR, IsATid e b B 2l 4R Y
P 2P () e XL AR B B 1 H KB 5 STt R AE AL

CAEJUAS BSR4 1 2P ) B0 L0 L R, AT Horp— S 2
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6.1 OPTIONS & &
ST — AR, R E W E Y E CASEDEFINITION, CASEDEFINITION
AL E T CASE F—SSMt . RS ETIE X, HpXt CASE i N E Z K — I

#& OPTIONS %€, HAmaKE 6.1 s,

CPTICNS -

UGI¥EMN
STEADYSTATE OoN
SLUGOID SINTEF

FLASHMODEL WATER

PHASE FHREE
HOSLIP trF
COMPOSITIONAL  £4RF
WAXDEPOSITION £AF

DRILLIMG trF
MASSEQSCHEME  ZNDORDER
DEBLIG oA

TRACERTRACKING £3RF
TAELETOLERAMNCE £3RF
HYDaELLG (£

e Pl e e P R R e R T B R R ]

General

K1 6.1 OPTIONS i
OPTIONS @ & T AWM AR ®&E, HPJLMEHWE
TEMPERATURE (#7115 7J5750). STEADYSTATE (kA5 I e 35848 FH /At
HFE G RS20 ) . SLUGVOID (B ZER Y ) . FLASHMODEL ([ 2515 78 ) . PHASE |
NOSLIP. COMPOSITIONAL . WAXDEPOSITION (I i #1). DRILLING .



TRACERTRACKING (4143 #RiE). MASSEQSCHEME (Jifi & /5 2 55 Ak 280 -
TABLETOLERANCE GitfA¥) %4 4 ). HYDSLUG 55 ) LANIE T

TEMPERTURE 3£ 51 7] LLi%4%: ADIABATIC.UGIVEN. OFF,FASTWALL .
WALL. ADIABATIC 2 #4#5s0, BIA ST 584 UGIVEN 245 5E
BIERRE, FF AT U5 OFF RANHMT IS, % @ MvIaa1E
WALL TH LW S 4, 5 e RE N AN BE I I 26 AR Ik i, I HL %5 i ik
HIE A 1 FASTWALL 5 WALL BRIARL, INAEEEREZ R, XA LA R
EEIARES . B HAEIZ WALL. UGIVEN #E3, ST — BB — 1y
AILLCRA, WS KBS E 3 Lk, HEFFEH WALL #x. K09 WALL #
T rh 2% A BE RN R BRI B 30 SR R AL, AN BE A o

STEADYSTATE N#EATshas v R 8 BiAME FH A4 HIAS ST A R, Bl
WAL TSI RS R . — B H % E N ON,

SLUGVOID Ml %E &S &1 H 7. 778 AIR 835 SINTEF (RgRHE T
AP FEBE AR A PR 7%

FLASHMODEL NN ZERRY, 4% WATER 2R 7R AH 8] 57 &A% 1 n] 75K AS,
M Z IAEAT; 1 HYDROCARBON 275 A 7] Jift 2 A% 338 X A2 A3t 2 [ 33 A T
PHASE s ¥0im 4 7 # il UK = AHAL B, 7E OLGAG LA L JRAH PHASE fE
HAgiksE =41,

NOSLIP SR/ HHAIE T M, &5 OFF FRA ML, ON FRTLIFM.

COMPOSITIONAL F/RiEH I 5. OFF RoRANHEATAL Y IRES, 49 B
M TAB S Wi 4H 2 B s ON 3R 7w BLaEAT 4H 43 BRER
MEG/MEOH/ETOH /R #EAT 45 7€ HI7K-& W4l 7B ER ; BLACKOIL /R fii H &
AR, STEAMWATER-HC FR AR IE Y SINGLE SR FH B 20 70 1Y
WAXDEPOSITION 7~ FH BAMSE FH s TR A B

DRILLING 78 F Sl A Bl 418k

MASSEQSCHEME 7= Jii £ /7 #% &2 ks 2. i 1STORDER £/~ 1 i fs &
WL R] LR A% 2 B RE . — ik i 1STORDER BIH] .

DEBUG F/n i AL . #ef¥ OFF o Rk & E AR ARG B 16+ ON 3£
ARITABRME R, XFERMOR R . LIMITED R A iYW o



iy, HAhfEEF ON —FE.

TRACERTRACKING £/~ A7 B0 A AT 4 53 BRIEE

TABLETOLERANCE H/R2EY B TAB XHHIE iR . % OFF
TN TAB TR A 4 R 77 BE B AN B3 W0 7 LAY R IR IR R L
P ON R LAY & .

HYDSLUG #7275 MM TEE . OFF 244 iR A BRI 7E 43 2 BRI
ON M A2,

EFSRUL, OPTIONS % FR7EH WL Lol — i R 75 BHE i g o, 3
At 325 T 41 SRS R R SR HERE R F LB IAA .

6.2 IR E

OLGA B X TS HM R AR Ve, FEA WA TIH I BE : #EA
EEE, PLHBE.

OLGA X i EHI) E L E TR LM LL A . SR RE B 88 (a4
AR AEAEAR, AR AR D R . RE AR S FobA R R BE H N 1T 41 DA
B, MORAE RN E LA 6.2,

Properties X N Properties x

MATERIAL : MATER-1 - WALL ¢ wialL-1 -

MATER-1 Wall-1
CAPACITY 500 [1/kg-C] THICKMESS 0.009, 2:0.02 [m]
COMNDUCTIVITY 50 [W/m-C] MATERIAL MATER-1, MATER ...
DENSITY 7850 [kg/m3] ELECTRICHEAT o -
TYFE SN IR - DISCRETIZATION o el
General General

K62 MEAERERE

K] 6.2 HH /& OLGA ff] BASIC CASE HHIRBI W E, Rt &Em ARG Z
FIBEE o FESZPR LA o] DUKE 38 & bk, AR5 K 3 3 B B,
LK 6.3,



M&TERIAL : SOIL - WALL @ aLL-1 -

SOIL LABEL WaLL-1

CAPACITY 800 [1/kg-K] THICKMESS 0.009, 2:0.02, 0.8 [m

COMNDUCTIVITY 2 [W/m-K] MATERIAL MATER-1, MATER ...

DENSITY 1925 [kg/m3] ELECTRICHEAT e =

TYPE LT/ N - DISCRETIZATION o e
General General

K6.3 Q& LM RIS B E

K 6.3 F LI LLAE .. SRR FESE T ERE LR T R E .
T /& B v 398 22 JEL P s ST 158 N I I R B T ) [ A 13 e s i 2 - 4
B

WHE MBI AEREZ 5, Bl LT v e B . #uL e 1 i B R AR 4
OPTIONS H f)3i B 158 B R mff 5 1), G SR P 150 B Ol WAL A5 D) 75 L4 N 34 355
T HIESHRERE, M E N UGIVEN #5275 B N EEIR A s R 5,
LI 6.4,

Properties X Qg Properties x

HEATTRAMSFER[1] - HEATTRAMSFER[1] -
Aff =l Al L e
SECTION [max 0] SECTION [max 0]
4 a4 Ambient temperature
INTERPOLATION SR TIONWISE - INTERPOLATION SECTIONWISE -
TAMBIEMTSERIES o TAMEBIEMTSERIES el
TAMESERIESFACTOR £ TAMESERIESFACTOR F
TAMBIENT 6[C] TAMBIENT 6[C]
o 4 Heat transfer coefficient
HMININMERWALL & fW/m2-£F HMININMERWALL & fWoma-£]
UvALUE 2.5 [W/m2-K]
HOUTEROPTICON HGIVEN - -
HAMEBIENT 6.5 [W/M2-C]
Outer heat transfer coefficient
General General




6.4 IMEILIE

734h, HEATTRANSFER WEX T — R EENZ NMERTUREZ D, &2
St —ANE B AN/ N B AT DL B o XA IR RIS | A R AT
B R LBEAT S B E, WA 65, FNAERERE, BTN
SECTIONWISE (B0 34t 54ME %I LENGTH (H2). HORIZONTAL
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B BUN PRI R 2 1R IR LAy R e « XM B D7 OIS TR 4%

BB m ke 7 AU R AR R

Model View x

IE &)z

B7 ex
4 o/ Basicl
@ Library
B CaseDefinition
a B FlowComponenk
4 E FLOWPATH : PIPELIMNE
4 B Boundary&InitialConditions
LUl HEATTRANSFER[1]
T HEATTRAMNSFER[Z]
H) SOURCE @ SOURCE-1
B Cukput
@ Fiping
«f MODE : TMLET
«§ MODE : OUTLET
B Cukput
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Properties X N Properties x

HEATTRAMSFER[1] - HEATTRAMSFER[Z] -
PIPE-1 = PIPE-1 e

SECTION 1-4 [max 10] SECTION 5-10 [max 10]

a Ambient temperature 4
INTERPOLATION LENGTH - INTERPOLATION YERTICAL -
INTAMBIENT 2[c] INTAMBIENT 5[C]
CUTTAMBIEMT 5[c] COUTTAMBIEMT 10[C]
TAMEIEMTSERIES o TAMEBIEMTSERIES el
TAMESERIESFACTOR F TAMESERIESFACTOR F

4 Heat transfer coefficient 4
HMININMERWALL & fW/m2-£] HMININMERWALL & fW/ma-£]
UvALLE 2.5 [W/m2-K] UvALUE 2 [W/m2-K]

w -

Outer heat transfer coefficient

General General
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6.3 BRTRIEE

OLGA #A-%F T Wi i) 52 i dh 2 il % 171 SOURCE @ Bk 2 X,
NODE s A B &R DIRE . 7RG RIIRAF LR 7 SOURCE 4k, [FIHS %)
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Properties x Properties x

NODE : INLET
1)

a General
LABEL IMLET
IMNFO
TYFPE MASSFLOW -
b3 ofmjf
i ofmjf

2fmj

MASSELOW 62 [kag/s]
Single phase
Compositional

4 Pressure conditions
WATERFRACTION
TOTALWATERFRACT -F
GASFRACTION -I
TEMFERATLIRE 62 [C]
PRESSURE [bara]
TIME ofh7
FLLID Fluid1 -
Inhibitor tracking

4 Standard conditions
GLR [5m3/5m3]
EOFR -1 femzsm3]
alel:] [Sm31Sma]
WATERCUT -1
WiER -1 fsm3sm3]
MOLMWETGHT [kafmal]
Drilling
Waxdeposition
Skeam

MASSFLOW

Tokal mass flow rate at different instants in

Firmm

-

m

MNODE ¢ INLET
1)
a General
LABEL IMLET
IMFO
TFE MASSFLOW -
b3 ofmf
i ofmf
Z afmjf

Single phase
Compositional
4 Pressure conditions

WATERFRACTION
TOTALWATERFRACT -F

GASFRACTION -1

TEMPERATURE 62 [C]

PRESSURE [bara]

TIME afhi

FLUID Fluid1 =

Inhibitor tracking
4 Standard conditions

25| [Sm3/s]
GAS -
[Sm3f5m3]
-1 fsm3ssm3]
CGR [5m3/5m3]
WATERCUT -1
YWiiER, -§f fsm3ssm3]
MOLWELGHT [kgimal]
Drilling
Waxdeposition
Skeam
STDFLOWRATE

Wolumetric flow rate at standard conditions.,

-

m
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XFF PRESSURE ZRMFH &, HEMANSE EEN 2R BE. k.
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MODE : QUTLET i
1)
)
LABEL OUTLET
INFO
TYPE PRESSURE -
* ofmf
i 2fmf
z &fmf
r ]
WATERFRACTION
TOTALWATERFRACT -1
GASFRACTION -1
TEMPERATURE 22 [C]
PRESSURE 50 [bara]
TIME 0[s]
FLIID Fluid1 -
Standard conditions

6.7 PRESSURE 257 NODE % &

6.4 ELBIELE
OLGA b N A & — AN RO MO 4 T B, nfbhdid f &
FLOWPATH:PIPELINE % B ik Wk FT st e w25, 50 WL & 6.8,
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Overview

W — Basict : GEOM-1[W B Sections [10] I
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For Help, press F1 199.8937 1303585 0x0 MU

etry - Basic1: GEOM-1
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-+ FE Basicl : GEOM-1 | 4B x

x[m] | v [m]|Length [m] | Elevation [m] | # Sections | Length of sections {ist [m]) | Diameter [m] | Roughness [m] Wall # Equi. Pipes
a 0

399.875 10 400 10 10 10:40 0.1z 2.8e-005 WaALL-1 ¥
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Model View x
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£ Library
a B CaseDefinition
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B FLLES
€3 IMTEGRATICHN
2. OPTIONS
4= RESTART
a [ FlowComponent
4 T FLOWPATH : PIPELINE
B BoundarysdnitialConditions
PR 4 Cutput
=1 ouTPUTDATA[Z]
g PROFILEDATA[1]
L TREMDDATA[1]
L TREMDDATA[Z]
B Piging
«3 MODE : INLET
« NODE : OUTLET
a [ Cutput
=] outPuT
g8 PROFILE
L TREMD
L TREMDDATA[L]
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il OUTPUTDATA. PROFILEDATA. TRENDDATA. = 2% f 45 Sk [
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WEMHSENAE, e MERATFEREME . ZFEmA S Rk
# $|[F—> TRENDDATA ', #5273 J1 & & 21> TRENDDATA, 1] 6.10 .

Properties x Properties x

TREMDDATA[1] - TREMDDATALZ] -
r ) r )
YARIAELE PT, TM el YARIAELE LIQC e
LAYER LAYER
] ]
COMPOMEMT = COMPOMENT =
r) )
HYKPID HYkPID
r) r )
FIPE PIPE-1 el FIPE e
SECTION 1 [max 10] SECTION [rnax 0]
POSITION =l
ABSPOSITION [rn]
Equipment Equipment

6.10 [i TRENDDATA # &

OUTPUT HH A OUTPUTDATA (SCARZESR), HIUARZEF AT LS 2k
WA T R s, WA LRET mifds, WHE 7% PROFILEDATA .
TRENDDATA, LK 6.11. [Xy PROFILEDATA. TRENDDATA ] .45 S ar A
e UL h th e85, i LA— AN H H 2] OUTPUTDATA.
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OUTPUTDATA[1] -

YARIABLE HOL, ID, PT, T™, L.
LAYER
A
PIPE -
SECTION [max 0]
F |
COMPOMENT -
A

General

K 6.11 OUTPUTDATA &
iy th 45 S Bk 7 RENDDATA B FPAN [R]85 5 X s B AL, WA BRI ¥
EEEME SR, TRENDDATA. OUTPUTDATA #BJ2 EL#C IR, & EiEE
PROFILEDATA &% . ¥ BASIC CASE ' PROFILEDATA {15 %%k i
F|fy HOL. ID. PT. TM. UL. UG. 21Tt ¥, #&F PROFILEDATA 454,
L&l 6.12,

[FZ oLGA Profile Plot

File Edt View Help
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OLGA
v Geometry [m] (PIPELINE) “Representation of geometry”
¥ 1D [] (PIPELINE) "Flow regime: 1=Stratified, 2=Annular, 3=Slug, 4=Bubble.”
= UL [mis] (PIPELINE) "Liquid velocity”
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# 6.1 OLGA FEA Ty ik o

Pipeline length

D[] UL [m/s] UG [m/s]
(m]
0 0 0 0
40 1 5. 637458 15. 76033
80 1 5. 649673 16. 01917
120 1 5. 658827 16. 22706
160 1 5. 667668 16. 44582
200 1 5. 675915 16. 67272
240 1 5. 683987 16. 91069
280 1 5.691851 17. 16062
320 1 5. 699466 17. 42354
360 1 5.706792 17. 7006
400 1 5. 713699 17.99125

%£6.2 OLGA FEATHLEN . I LFRRRE R
Pipeline length HOL [] PT [bara] ™ [C]

(m]
20 0.103423 58. 15413 61. 80926
60 0.101945 57. 14899 61. 44363
100 0. 100795 56. 35007 61. 1196
140 0.099614 55. 54189 60. 79109
180 0. 098422 54. 72302 60. 45638
220 0.0972 53. 89301 60. 11999
260 0. 095949 53. 05128 59. 78181
300 0. 094666 52.19725 59. 4417
340 0.09335 51. 33028 59. 09948
380 0.092013 50. 44968 58. 73135
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74k, 1£ BASIC CASE B, J2ifid SOURCE #HAT A im & i & 1,
BRI B I AT . TR SOURCE BB bt s 5 — Bl B, IXFEf 45
R ELE NS AE. WK E Y SOURCE KA, # SOURCE
R e Dlgatd iU, %48 SOURCE A 5121771454, &%F PROFILEDATA 45R,
A DU I e s AR EMEIE, WK 6.13. X2 {# A SOURCE 513 A Y s 4
NIARTLE I — MK, XK B S E &HmAK.

' oLGA Profile Plot

File  Edit View Help
2EE RN = BRI =N
_—
=
oLGA
v Geometry [m] (PIPELINE) "Representation of geometry”
I~ ID [] (PIPELINE) "Flow regime: 1=Stratified, 2=Annular, 3=Slug, 4=Bubble."
W~ UL [mis] (PIPELINE) “Liquid velocity™
= UG [m/s] (PIPELINE) "Gas velocity™
¥ HOL [-] (PIPELINE) “Holdup (liquid volume fraction)”
~ PT [bara] (PIPELINE) "Pressure”
~ TM [C] (PIPELINE) “Fluid temperature™
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6. 6 FA-MODELS

LA E# /N PR T OLGA BT A THL B E & E M &, miprA
Rk T OLGA MAF#S4EH 5] FA-MODELS H., flintbie FR LR &5
(PIG). /K& % (HYDRATECHECK . HYDRATEINETICS ) . ## i #4
( WAXDEPOSITION ). B{ % (SLUGILLEGAL . SLUGTRACKING). J& i
(CORROSION) %%,

Her, &, KEWMARCEAES 4 ZET TUH. WAXDEPOSITION
(EPIAD . SLUGTRACKING (BZERER) WA RFEFE, JLFAH
WEETZH. 1 SLUGILLEGAL CilEf Br %) I AT £ B LSO 5%
(ON R EA RV E B A KB %E; OFF FRox ] DLAE BB 2E) .
CORROSION FZ &%} CO, AT T, Fr LA X F5 BN CO BE /R T 43 HUh
IR

IMAE OUTPUT [ 1 BISIC 213k, F34MEH 109 A L% B i & i H 21



He, 7 FA-MODELS ik P51, SR 575 OUTPUT HRak 40 N 2 Bt fr =

Bl izt 7, WK 6.14.
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=
=
=
=
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=
=
=
=
=
=
=
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ACCELTWL
BCCGEL TS
BEW =
(BEATES
A
SiDIP
DI
LEWIS

Mt DIP

M EDTS
MO
SCHMIDT
TS

W AP

WAXPOROS, .,

Wil _TCOMD
Wi Do
W CDCDR.

& Select output variables

-

nit | Group

Waxdeposition
W axdeposition
Waxdeposition
W axdeposition
W axdeposition
Waxdeposition
W adeposition
Waxdeposition
Waxdeposition
W axdeposition
Waxdeposition
W adeposition
Waxdeposition
Waxdeposition
W axdeposition
Waxdeposition
W axdeposition
Waxdeposition

i
“Search=
Sub,.. | Descripkion
Bou... Accumulated dissolved wax mass Flow

Bou... &ccumulated suspended wax mass Flow
Yolume Yolume Fraction of wax dispersed in ail Film
Yolume Thickness of wazx laver deposited at wall
Wolume Yolume Fraction of wax dispersed in oil dra. .,
Bou... Mass Flow rate of wax dispersed in oil
Bou... Mass Flow rate of wax dissolved in ol

Yalurme Lewis number

Wolume Mass of wax dispersed in oil

Waolurme Mass of wax dissolved in ol

Yolume Specific wax mass at wall

Walurne Schmidt nurmber

Valurme Inner wall surface kermperature adjusked F. ..
Wolume ‘wax appearance temperature

Wolume YWax porosity (oil wolume Fraction in was Film)
Yolume Thermal conductivity of wasx Film, porosity ...
Yolume Maolar average wazx diffusion coefficient

Wolume Concentration gradient of dissolved wax n. ..

k. Cancel

-




& Select output variables =

o

o o o o

e

Marme
BEExP
BEHLEXP
BEVWTEXP
GAEXP
GAHLEXP
GAWTEXP
HOLEXP
HOLHLEXP
HOLWTERP
LSEExP
LSLEXP
QFEXP
QTEXP
SIDE=SP
SLTYPFExP
SLTYPTE=P
LIDEXP
IIDHLE %P

-

nit | Group

ShagTracking
SlugTracking
ShagTracking
SlugTracking
SlugTracking
ShagTracking
SlugTracking
ShagTracking
SlugTracking
SlugTracking
ShagTracking
SlugTracking
SlugTracking
ShagTracking
SlugTracking
ShagTracking
SlugTracking
SlugTracking

“Search=

Sub,.. | Descripkion

Bou... Liguid film Fraction in slug {no slug: BE)
Bouw... il film Fraction in shag (no shag: BEHL)
Bou... ‘Water Film Fraction in slug {no shag: BEWT)
Bou,.. Liquid droplet Fraction in slug (no slug; GA)
Bou... il droplet Fraction in slug {no shug: GAHL)
Bou... ‘Wwater droplet fraction in shig {no slug: Ga..,
Bouw... Liquid holdup in slug fno slog: HOL

Bou... il holdupin slug fno shag: HOLHL)

Bou,.. “Water holdup in slug (no slug: HOLWT)
Bou... Bubble length {no shug: O

Bou... Slug length {no slug: 0)

Bou... Molume Flux through slog fronk o slugs 0}
Bou... Yolume Flu thraugh slog kail (o slugs 0)
Bou... Slug identification {no slug: 0)

Bou... Type aof slig front

Bou... Type of slug tail

Bou... Droplet velocity in slug (no slug: UD)
Bou... Oil droplet velocity in slug (no slug: UDHLY

k. Cancel

e

BE

-

& Select output variables X

<Search=

Marmne it | Group Sub... |Description
[ COBICARE Corrosion Wolume Bicarbonate concentr ation (Malar)
[ COMDRATE COrrosion Yolume Conden.rate in pipe upper half
[ CORR1 Corrosian Walurne Corrosion rate
[ CORRZ2 Corrosion Wolume Corrosion rate
[ CORR3 Corrasian Yaolurne Corrosion rate
[ CORRML Corrosion Wolume Corr, rake, full water wet,
[ CORRWZ Carrosion Wolume Corr. rate, Full water wet,
[ CORRMWS Corrosion Wolume Corr, rake, full water wet,
[ ELyCoL Carrosion Valure Glvcol concentratian
[ IMHIE COrrosion Wolume Inhibitor efficiency
[ TOMNIC Corrosion Wolume Ionic strength concentration (Molar)
[ PCO2 Carrosion Yolume Partial pressure of CO2
[ PH1 Corrosion Yolume pH Far model 1
[ PH2 Corrosion Wolume pH for model 2
[ PH3 COrrosion Yolume pH for model 3
[ S0LFE Corrosian YWaolurne Saturated iron concentration in PRM
— T T Fior Fleiio o e dod —- A
k. Cancel
6.14 4P OUTPUT i 4k
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