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1. Snohvit subsea gas well modeling in Prosper

Fluid information:

Use the black oil model for your PVT behavior.

WGR =0 Sm”"3/Sm3

CGR =0Sm”"3/Sm*3

Condensate density = 751 Kg/m3
Gas gravity = 0.55

Formation Water salinity = 0 ppm
No H2S, CO2, N2.

Well layout:

Deviation survey

MD [m] | TVD [m]

0 0
2100 2100
Geothermal gradient
MD [m] | T[C]
0 4
2100 92

roughness =
0.015 mm

MA
S
/

VvV

Flow in tubing, tubing diameter 0.15 m
Overall wellbore heat transfer coefficient = 45 W/m#2 K
Reservoir info:

Producing from a single layer

Reservoir pressure = 276 bara

Reservoir temperature =92 C

Backpressure coefficient = 1000 Sm”3/d/bara
Backpressure exponent = 1
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Tasks:

e Set up a prosper model of a subsea oil well.

e Estimate the producing rate using flow equilibrium assuming that the well is producing
against a constant wellhead pressure of 100 bara

e Generate and export lift curves to be used in GAP (in the following exercise). pwh range: 30-
276 bara

1. Creating MBAL file of Snohvit reservoir

Fluid information:

Use the black oil model to represent your PVT behavior.
Gas gravity = 0.55

Condensate gravity = 751 Kg/m”3

At initial conditions no water.
Formation Water salinity = 0 ppm

No H2S, CO2, N2.

Temperature: 92 C

Initial pressure: 276 bara

Porosity: 0.15

Connate water saturation: 0.25
Original oil in place: 270 000 E6 Sm”3
Start of production: 10.02.2020
Water influx: No aquifer

Rel Perm: Corey Functions

GEREGNE (Corey Functions ‘water Sweep Eff. percent
Hysteresis [No -
Residual End Point | Exponent
Saturation
fraction haction
Ko (025 foa [25 | Nomal End Pointe

Krg |01 [ns |15 |

2. Modeling of a subsea network with nine gas wells in GAP

The layout of the production network layout is shown below.

Flowline (5 km)

Template \ /

Cluster/

—_— Pipeline (158 km)
PLEM SEP

@ Empty slot
® Well
P4 Choke
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All wells are identical

Pipeline and flowline heat transfer coefficient: 5 W/m2 K
Pipeline ID: 0.680 m, roughness 1.5e-5 m

Flowline ID: 0.355 m, roughness 1.5e-5 m

Tasks:

Build the GAP model of three subsea wells producing to the LNG plan in Melkgya.

Adding a rate constraint to the separator of 20E06 Sm3/d, and run an “optimization”.
e Runin prediction mode to find field rate with time.
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Introduction to PETEX
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Kunnskap for en bedre verden

Prepared by:

* Agung Gedde Angga
* Milan Stanko

* Salma Alkindira

Outline
+ Licensing

+ PROSPER
+ MBAL

*  GAP: Set up Production Network
*  GAP: Solve Production Network
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Outline

* Licensing

Licensing

Heensing Setup Wizard MF * -only 10 licenses are available

-please work in groups (9)

Pk programs require a licensing system b wn

The licensing system can either be a bitlock that is
plugged into your computer that only pou can use OR a
server on your netwark that shares licenses with other
Lsers on your netwark.

The license setup wizard is uzed ta help you configure
wour PC to use your chosen licensing system.

You wil be asked questions about your licensing
system and PC. The ‘Wizard will try to configure your
PC to uge the licensing system,

If pou wish ta stop the Wizard at any time, click
Cancel

I pou want to re-run the Wizard in the future, select
Start-Programs-Petraleum Experts IPM H-Utilties-Setup
Licensing wizard

‘ et > Cancel
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Licensing

Licensing Setup Wizard - Select the license type MF X

‘Which type of licensing system do you have? Select from
the following options and then click on the Mest button
below.

" | have a single user bitlock.

There is a network hardiack license server

< on the network ta which my PC is
connected | want to use a license om the
hardlock.

< Back Mext > Cancel

-only 10 licenses are available
-please work in groups (9)

Licensing

Current list of hardiocks you PC iz configured to

Although pour PC is configured ta use the above hardlocks, you may still wish to use the options below
to configure you PC other hardlocks on your network.

You can click. Find hardlacks... ta search for hardlocks on pour network.

It may take up to 30 seconds for any hardiooks faund to appsa in the top panel

If no mew hardlocks have appeared in the top panel 30 seconds after clicking the " Find hardiocks™
button then the ‘Wizard has been unable to find any hardiocks. Check with your system administrator for
the details of the hardlock server and enter the details by clicking on the " 'Enter hardlock details™"

Llternatively if you knaw the hast name or P address of the hardlock you wish to use then

click on  Enter hardlock details. to enter these

If the hardiock has not appeared in the top panel 30 seconds after entering the hardiock details then
the Wizard has been unable to find the hardlock. Check with your spstem administrator that the
hardlock details are corect and that the hardlack is running,

< Back | Mext > Cancel

Licensing Setup Wizard - Hardlock Configuration MF x

-only 10 licenses are available
-please work in groups (9)
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B GAP
5 RVTP
5 ¢ MBAL
& ¢b REVEAL

&4 RESOLVE

<

W 09-dec-2019 -
W 09-dec-2019 -
v 09-dec-2019 -
v 09-dec-2019 -

v 09-dec-2019 -

Licensing

wersion 12,0 (10 icenses] <no checkout allowed> <Educational>
wersion 13.0 (10 licenses] <no checkout allowed> <Educational>
wersion 14.0 [10 licenses] <no checkout allowed: <Educational>
wersion 8.0 [10 licenses] <no checkout allawed: <Educational>

wersion 8.0 [10 licenses] <no checkout allawed: <Educational>

To vigw the licenses on all the hardlocks, click the Test button. Test

The panel abovs displays sl the licanses available on all the hardlocks that you PC s configured to uss
If no hardlacks appear in the abave panel, then it is possible that the hardlocks that your P is configured ta use, are na longer
runring. Please check with your systems admiristrator

Even if you ean view licenses in the above panel, remember that these licenses are shared by all the users on your network, Soitis
passible that when you tm to un an IPM program, allicanses will be in use by other users

< Back Finish Cancel

-only 10 licenses are available
-please work in groups (9)

Outline

+ PROSPER
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e ar

Tk o4 L3104 0
Fas: +44 13 4P 701

ok
e st v pes o
e P vorwon |

Wbt (6,71 Bk 9008 - 114

 Progrim s (ot Lot P 1 igrasges e

Prosper (Well Model)

-open PROSPER

— -Save as

Tt vt 111 64 30
P a4 133 494 7031
Erai: i
e v s
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Calcadaton Troe
#reict [Pressure ona Temperaare (offshere) -
Medel [Roush Agprasmazen
#srge [Ful Spateom =l
S oxieleny

Bz Prepertes Comnetation [Gefult =

Wiell Compie ton
Type [Caned e =]
Sored Contred [Hone -

Iitow Type [Sngle tranch -

L

Pl Type. [Tudir Fiem -]
Wel Tyoe [Producer -
Avsfiasl Lft
Mo [rone -
L eifoamatcns
Company |

Dot [onsdag 5. februsr XX |

Prosper — System Summary

-use default setting
-Fluid: dry and wet gas
-Method: Black Oil
-change unit system to
Norwegian S.I.

W0 PVT - INPUT DATA (well_1.0ut)

[Cowe | [ ot | [rsencss] [ s | [ cgosie | [

o

|

Gas Vigeomity Correlation Los at 8l

Temperanre |

- B

T~ useTables | Tobies

Prosper — PVT Input Data

*

-input PVT data (gas gravity,

— e psep, condensate gravity)
[[nput. [N coposnen | veons | . [ .
e — purameer | e 2| 220500 [ wnrt -choose PVT correlation
15 Graaty 055 . graaty
ZFactor | L o Hesat
Separator Fressuore 30 BARa Gas P ; o Heset
Condersate Gas Rato 0
Gas Viscosity Comelasions
. ==
rped Ferrr Parameter || Parameter 3| D EEET | Reset Al
Leeetal |1 0 Hpat
Wiaker Salrity o Caretal |1 o Reset
Male PercentH2S § percent g
Malching
Hatch Daks | 7 Facior Mot | G vescosty Pt | Gas PV ot |
Moke Percent NI 0 percen

TFacior | Gas Viscosity
mPa.s)

Gas P

Fresmre
} {m3sm3)

(B

=

Other Datn

Options | Reevor Data | Water Vagou Data |
Optons

y [use Defast Corretaten

b Caicutations

Boeloueln s
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Prosper — PVT Input Data
-calculate PVT properties
-input Tres & Pres
B PVT - Automatic Calculation (... m] x
‘| oo | [ ol | [t | [ me ] ‘ e
[ Data Points ' — - - - - = -—— - - -—— — - -
 automatc Gas Vicosity R e N s s s s S -
[leeera - e A e~ S ==
Ol i E—n = = = = = —
Terperre precare e L~ S
@0 @Rz e m— — S— T — — — —— i —
Fron 50 30 = = = - = = = = = = = =
To 52 276 . = - - - = = - - =
No.Of Steps 10 10 . - - =5 . ) = =4 =55 = = =]

iz Prosper — IPR Data

NTNI -Reservoir model: Cand n
-input reservoir data (Pres,
Tres, C, n)

1 eficm Podarmnce Rnliscnihe 0FF] lnpet tweh, | Out] o x

[ |

Draton P e aton S

14
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Prosper — IPR Data

-calculate & plot

=XKW 8= @ 28 4 =|E

o
[oone |[ concel |[ man |[ nen |[ e |[ st |
MD <->TVD
[ [ Calculate
Input Data
Measured | True Vertical | Cumulative Angle ~
pant Depth Depth Displacement
m) {m) (m) {(degrees)

1 0 o 0 o

2 20 B o 0

3

a

5

6

7

8

9

10

11

12

13

14

15

16

17

13

19

20 v

Prosper — Equipment Data

-input deviation survey
-neglect surface equipment
(since we only consider the
flow to wellhead)
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Prosper — Equipment Data

-input downhole equipment
-pay attention with the
measured depth, unit of
tubing ID, & roughness

® 1 DOWNHOLE EQUIPMENT (well_1.0ut) =] =
[ Done || Cancel || Main || Import || Export || Report ||Iub\ngDB||CasingQB|| Help |
nput Data
Label Type Measured  Tubing Tubing Tubing Tubing Casing Casing Rate ~
Depth Inside Inside Outside Outside Inside Inside Multipli
Paint Diameter | Roughness = Diameter  Roughness = Diameter | Roughness
(m) {m) (m) {m) (m) {m) (m)
1 XmasTree O
e Tubing 2100 0.15 1.524e-5 1
3
P
: —
&
7
8
5
10
11
12
13
14
15
15 ~
< >

B GEOTHERMAL GRADIENT (well_1.0ut)

[} X

| Done | |gance| | | Main | | Import | | Export | | Flot | | Help |

Formation Gradient

Overall Heat Transfer Coeffident | 45| Wim2/K

Depth Reference I RKE |Enter Measured Depth j
Formation TVD Formation Measured Formation
Paint Depth Temperature
{m) (m) (deg Q)
i |0 a 4
2 |2100 2100
3
4
5
]
-

Prosper — Equipment Data

-input geothermal gradient &
overall heat transfer coefficient
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Prosper — Equipment Data

-input average heat capacities
-neglect gauge details

B Average Heat Capacities (Well... O *

| Done | |gance| | | Main | | Export | | Help | |Dgfault|

Cpail 2.219 K1fka/k
Cp Water 4,1368 K1fka/k

Prosper — Analysis Summary

[ ” H
+ [Estimate the producing rate using flow equilibrium assuming that the well is producing -select system™ option

against a constant wellhead pressure of 100 bar. -input PWh;
-use default tubing equation
-”Rate method”---User selected

i
5

- §

[Ty

L8 AL

»

10
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Prosper — Analysis Summary

»  Estimate the producing rate using flow equilibrium assuming that the well is producing -calculate
against a constant wellhead pressure of 100 bar. -plot - system plot = plot all
cases = X-axis: liquid rate, Y-
axis: VLP & IPR pressure

KK o Wb

Prosper — Analysis Summary
+ Generate and export lift curves to be used in GAP (in the following exercise). p range: 30- -generate VLP table
276 bara -select “VLP” option
B 7 SELECT VARIABLES (well_1.0Out) O = _go to ”cases”
L= = L= L= e e -select variables & generate
Variables == variable data (you can use linear
Top Mode Pressure . .
2 om o Promare i = e spacing & 20 breakpoints). Then
i j : oo e you have 20 cases
L= =l 4 68.8421
i j 5 |81.7895
=l =]
i d 7 107.684
i ﬂ 8 120.632
£ ﬂ 9 133.579
10 | 146.526
11 159.474
12 172.421
13 | 185.368
14 198.316
15 | 211.263
16 224.211
17 237.158
18 250.105
19 263.053
20 276

11
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Prosper — Analysis Summary

-input Pwh = 100 bara (just to
avoid it complaining)

-calculate

-select “export lift curve” 2>
choose “Petroleum Experts —
GAP/MBAL” = save in the same
directory as your prosper file,
and with the same name

-done

Outline

+ MBAL

12
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MBAL (Reservoir Model)

i ; -open MBAL
s 1t o s o s s e . save as
- -select “tool” = “material
o | balance”
o
v

MBAL - Options

-select “options”

System Opti H
yetem Getiens -use default setting
/gune xgance\ ? Help
Tool Options User Information
Reservoir Fluid |Gas =] o ’—
Tank Model | Single Tank -
Field
Abnomaly Pressued [No -
Production History By Tark - Location
Compositionsl Model |Mang = Platform
Analyst
Reference Time |01.01.2005  date d.m.y
e Bt __DateStamn_| (CUE e for new ine)

13
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MBAL - Unit System

-select “Units”
-change unit system to
Norwegian S.I.

Unit Spstermn
Unit Selections | ‘alidation [Input Units) | | ~
Unit Name Input |[Shetdu] Output | Shetdul tdinimum | b aximum | Dietails
Compressibiliy 1/har w ! 1/har M i] 0.074503774 Dretails
Critical Pressure BARa M BARa M 094430591872 | 2089.440353489 Details
Critical Temperature degC Shiu degC M -272.77Fh0a 1648.888724 Dietails
Critical Yolume m3dkg.maole th’Mul m3/kg male th’Mul 0 E24.3 Dietails

MBAL - PVT

-select “PVT” - fluid properties
-input PVT data
-select PVT correlations

- % o == Match
/Done xganc:el ? Help | <, Match ﬁl‘able H-‘"lmport H-‘" Export EEQIC F':p:m.

Input Parameters Correlations
Gas gravity [ 55 sp. Qravity Gas viscosity
Separator pressure (30 BARE Lee et 4l d
Condenzate to gas ratio [ Sm3/5m3

Condenzate gravity ,?517 k.g/m3
Water zalinity ppm
Mole percent H25 [ percent

Use Tables
Male percent CO2 ,Ui percent Use Matching
Mole percent N2 [g percent Madel ' ater Vapour

14
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MBAL - Input

Tank Input Data - Tank Parameters.

¥ 0ore| Mcencel ? Helo | £t Import

Tark Water Flock Fock |Poreolume] Relative | Production
Parameters | infls | Compress. | Compaction| v Depth | Permeabilty| _ History
TenkTyps [Gas <] Menitor Contacts
Name @ Gas Storage
Temperature [32 degC ModelWaler Fressure Gradient
rilisl Pressure [276 BARe Use Fractional Flow Table finstead of el perms)
Porasly [015 fieten Coalbed Methane
Connate Water Sahuation |0.25 fraction Madel Coal Permeability Y ariation
\ater Compressibity [Us= Cor Tbr
Original Gas InPlace [BIIE | g3
Startof Production [10022020 | datedmy

Ment»> Walidate

-select “Input” - tank data
-input tank parameters
-be careful with the unit of OOIP

MBAL - Input

“UOI’! xb-“rl ?H—h

Tark Waler Rock, Prock it Voo Relative | Productc
Paameirsy fefn Comprass | Compuaction Die Pomaahilty] Huter

Modsl [Nore -

<< Price Hest > |

-input water influx

15
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MBAL - Input

-input relative permeability

| Tanik Input Dt - Belateve Prrmastsiition
“Ua\e xg..“ ?m. L,,-igu rﬁ[uy Bl
Tk | wWam | Fo S E O ——
Farsmeters | _inftox | Compress ltmm| ||‘nrﬂ|‘.\'ﬂv| Hton ]

Pl P from - Wae Sween IR, [100 | percent
Hystaseis | Ko »

Residudl | EndPant | Dxporenl
Sabanhon

bactin et
K 025 03
Y 01 (]

28

| Mo EnPere |
1.5

Outline

*  GAP: Set up Production Network

16
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GAP (Network Model)

-open GAP

n|RE ©AlsE T = =|A

-Save as
] GAP-32bit v12.0 - IPM v11.0 Build 107 - \\sambaad.stud.ntnu.no\igangga\...\Class Exercise 2\pdo.gap - [Production System] - O X
&l File Options View Edit Flow Assurance Constraints Generste Model Validation Solve Network Transient Prediction Results Reports Window  Units  Help e

B

Bl 7| @b o|e Sl e|wle ) Q@] x|« % | &[@k|x| ®Py

a4 ‘ Eancel‘ Hepmt| Help |

System type |F‘roductmn

Optimisation method [Production

PuT model [Black i

Prediction |Dn

Prediction method |Pressure and lemperature

Wan or Hpdrate warning |DIF

Wwéater Vapour | Na Calculations

Temperature model | Rough approximation

Heat Transfer Coefficient | Enter Heat Transter Cosfficient

Caloulate el Choke DelaT [0

Brine Properties Conelation [ Use Default Corelation

“water Viscosity Conelation | Use Detault Comslation

Allow Transient Pipeswels [E nable Transient Calculations

Ll Ll L] Lo Lo Lol e L fLe Led L f 1

Background bitmap |

Associated Injsction Models

-open “options” 2 “method”
-system type: production

-PVT model: black oil

-for the rest, use default setting
-change unit system to
Norwegian S.I.

17
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GAP: Reservoir: Summary tab

-add tank icon = rename the tank
-double click to edit tank properties
-include MBAL model

-done
Model Type FT Model
|Material Balance ﬂ |Gas J |Blac:k ail
MBAL File
|EI:\Usets\...\TF'G4230\Previous_c:ourses\Exercises\other\ﬁas_2\sn0white.mbi - Browse
Mumber of Tanks Tank ID Start of Production End of History Status
[ 1 [ Snowhite [ 10022020 10.02.2020 [ wald

Original oil in place
MSm3

Original gas in place
270000 MSm3

GAP: Well:

l—— o ——
- —1 e N
o — e
| b

Summary tab

-add well icon = rename the well
-double click to edit well properties
-summary’ tab = change welltype
and add path to prosper file

18
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GAP: Well: Input tab: VLP Tab

[ we Wi-1" - input Screen

VLP Dkl

Fise tame

oo |

i
tmpot | Espon | inepect | Generste I Tuan ot & unatabie

s ss T Fonce st hand side interanchion [sohver)

A et harsd i rimesncion fopiemin)

T Safe VLP/IPR intesvection [much slowed]

VLP Infomation
Type : Gan Producer

Senaitiviy Variables : Gaa Fate, Mandokd Presuae

Calculsied Varisbles | FBH Pressuse. PwH Tempesshue, C Factor, Mishuse Velocity, Erosional Vielocily, Max Grain Diametes, Tumes Velocly, Evosion Flag, Tumes Flag, Escsion

Rate, Conosion Rste
Suface Conelabion  Hydio- 2P

Wirtical Comelation : Petroleum Expets 2

“input’ tab 2> ‘VLP’ tab -
‘import” VLP table in TPD format
-done

] GAP: Well: Input tab: IPR Tab

Sekect
Lve Loy - e =13 Adilgn | | Dk Lapm
Lol | Lapes Type [Gas = (L e ep——
Ieflow Peddomarce.
Tark Corrmecton Nore | IPR Match
177 Ty T - | Lapes Prossuse] B4R
o "~ Smlidabad L T ot
—_—
nl
1PR P it [ [
Prsmsatilty Comguction Conection |
Closfiomirpsctratyledee ] Selidmbed

‘input’ tab > “”’IPR” tab
Choose IPR type to “Cand n” to
have the same correlation in
PROSPER

19
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] GAP: Well

Transfer IPR data

Menu: generate — well IPR from Prosper —All - Generate

GAP: Well

-add connection between reservoir and well

.Snowhlte

20
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B well W1 - Input Screen

Prsmaatity Compaction Conection
G
Gravelpack I _Eck GuavelPoct |
Flusd Proparties.
Cond gty [T51 Kgimd Wotes sty [0 pom
Gas gravity [155 . gy Has[a pescent
R [0 SmSm3 cozf pescart
WER [0 SmSm3 w2fa pescart ¥ Use tank mpuaties

GAP: Well: Input tab: IPR Tab

Select
L [Lope T -l =l Ay | | Dughcae Layes |
Lot [ Layes Type [G = Mok [incided r i =]
el Petormance - i
Tark Corraction [Snowhin 2 1P Match
VPR Type C andn = Layes Pressuse] 276 BARa
clioo0aas Sm3/dayba2 L T 32 000003 degC

Checking the IPR quality:
- 'input’ tab = "IPR” tab -> IPR Match

gy L =y

[EMatch 1PR Data

L N T

Match Layer IPR Dats
———
Layer Number [1

Maich | GasRale |FBH Fresoue|
Test Layer Pressue [ BARy Points |
Test\WGA [0 Sm3/5m3 1 [Zeseess [arseexe |
2| TeaenT |zramen |
3 ZEses [amsiesd |
Match Lapes IPR Reslts
AOF. [T6238489 10005m3/d
c [1000.8203 Smil/dayba?
nil

GAP: Well: Input tab:

B Vel Wl - tnput Screen

=]

Lot [Loyes 1 -4
Firktren Preseatity

Poachction Fractiona Fioe Model [Pl ~| & 1P Mk,

it Poel Peem b Bk hucnagh b -
PA Camestion or Mty [1ia o]

Use maich
coelicieniy

Bueskshoouschs s P ston Degehe

GaSotwston [ passent

pe e e e ] e feeeiT]

IPR Tab

“input’ tab = ‘IPR’ tab = ‘More’
sub-tab

-use permeability curve as for MBAL
model (‘From Tank Model’)

21
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D Preses Dicp [0

GAP: Well: Input tab: Control Tab

“input’ tab = ‘control’ tab
-change dp Control to allow well
choking

-done

22
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GAP: Separator

-add separator icon = choose

I'i ‘production separator’ = rename it
-connect the system with the
separator

Select Type:

Production Separator
"W ater Injection Manifold
Gas Injsction Manifald
Stean Injection Manitold
Oil Injection Manifold
LMG Process Plant

------
04 e,

.Snowhlle

*
.
......

oK Cancel

GAP: Joint (Xtree, Manifold, etc)

A

-add joint icon
-Rename the joint label

-pipeline is modelled between 2
o joints

.S nowhite

S ea
DR en®
en?

23
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GAP: Adding more wells

-All wells are identical, thus, copy
and paste wells (8 times)

Snowhite
i

GAP: Adding more wells

-All wells are identical, thus, copy
and paste wells (8 times)

Snowhite
i

24
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GAP: Joint (Xtree, Manifold, etc)
-connect the joints
-connect wells and separator to
the joints
]
m
GAP: Pipeline: Summary tab
[P - summary scrven
[:,, - e -double click in the selected pipeline
' ' -open 'summary’ tab - select PVT
= correlations
o e = s | -leave the other things as defaults
=y gl
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GAP: Pipeline: Input tab
Environment Parameters
r -open 'input’ tab = open
Time Since Production Started |100 ‘environtment’ sub-tab
-input ambient temperature (= 4 degC)
Surrounding Temperature |4 deg C -input U (= 5 W/m2/K)
Owerall Heat Transfer Coefficient |5 Wim2AK

Oil Heat Capacity |2.213004 Kl kgl
Gaz Heat Capacity |2.135268 Kl kgl
‘Water Heat Capacity |4.1868 Kl kgl

r Enter Burial Data...

GAP: Pipeline: Input tab

-open ’input’ tab = open

Inlet TVD outlet ‘description’ sub-tab

-input pipeline properties: length:

s 5000 m for flowline
- 158600 m for pipeline
1 ID:

i) 0.355 for flowline

s 0.68 m for pipeline
e , roughness (=0.015 mm)

' 7 -done

v -repeat for the other pipelines

Erter sevatons as [Hiode TVDs =] Fiows Trpe | Tubwrg Flowe

Transert Poa g 3016 Calculatn Haat Trancbe Conticant

R Mpler |1 Cometation, [Hyshe: 2P =
Masm Lorgh Stegs [ 348 m Govity Conlfcient [1

Friction Caeffcient [1
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GAP: Separator

Setting up constraint

Separator ‘Melkoya' - Input Screen

Canstraint Walue | Binding | Patential Unit
Mairmum water rate Yes Mo Sm3fdap
Mairoum gas rate | 20000 Mo 10005m3/d
Mazimum liquid rate Yes Mo Sm3fdap
Mawinum oil rate Yes Mo Sm3fdap
Mirimum gas injection rate Ho Mo 10005m3/d
Maimum COZ Yes Mo percent
Maximum H25 Yes Mo percent
Marirum N2 Yes Mo percent
Marimum ail specific gravity Yes Mo Kg/m3
Marimum gross heating value Yes Mo Ml
Maximum specific gioss heating value Yes Mo klfsm3
Marimum Temperature Yes Mo degC
Unscheduled production deferment percent

-double click on the separator icon
-open ‘input’ tab = open
‘constraints’ tab

-input the gas plateau rate

GAP: All System

Circle = variable

arrow = constraint
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Outline

*  GAP: Solve Production Network

GAP: Solve Network

Model Validation  Solve Network  Transient -open ‘solve network’ to solve the
A ‘ # f\|.| g |Q|EJ| P= "':"|r“_\|(5 production network at t =0

-run network solver

-input separator pressure

E

Separator / Injection Manifold pressures - Production System
Melkoya

Prezzure 1 an
Pressure 2
Pressure 3
Pressure 4
Pressure 5
Pressure B
Pressure 7
Pressure 8
Pressure 9
Pressure 10
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GAP: Solve Network

[ enverk sobe -since we have a constraint to be
[T Vet 2 e e v 021707 satisfy, choose ‘optimise with all
W ariabie Wl W2-1' 1ate teduchion vakee 0217707 H 7

Visiable Wed W31 tafe teduchon vakae 0217707 constraints mode

mduction vaus 0 217713

e redmicn voa 02 -calculate

ke eduction vaue O
WVariable 'Wel "W1-3 st 1eduction vake
Woariable el W23 rate ieduction vakse
Wanable \Wel W1- teduchon vakue

e teduction vakes 0217708
st teduchon value 0217708
ate teduction value 0. 217718
Variable 'Wel W1-T 1ate reduction vakse 0 217707
ariatle Wel W27 rate teduction vaks 0217707
Sohver sokution reached in 1 derations

Optimeres fniched Code 0

Max Presiure Diop Difererce 0 00438455 by
M M Balarce Dilfererce 00138126 lonne/day
Time taken : (369 secs

CPU time : 0,905 secs

Start of Calculstion - 00:44:12 : 06 Febnuaey 2020
End of Caleulation - 00:44:13 : 06 Febnuaey 2020

TR oo |BEETPE oo | Messw |

Sabver Optimize DOptmizen progres:

LostEnor | Go01Gkee® || LastGuess| 0

Pesston 8§ 1 Iherabon 8 51 Optenmes brushee
Mode

T Mo Optemsation " Aue Based % Dphimase wath o connirants (™ Olptimise with potential constrants ooy

I Run Prodiction Serpt I™ Cakculate Potontial ™ Pasaeked

GAP: Solve Network

Prediction Results Reports | -to see the results, open ‘results’ tab
bleo|K|e a @& - ‘summary’ > ‘all items’

[ schver Summary Rewhs

s
Siliday
1000w
Smlidey
Selidey
oo Hestng Vake EF 8377 M
Spachc isoes Hastng Ve 17417 249 W)

Jowt - Tewgd 00 Snliday

Pipe - Plem 12 Sop 01 ity
Ps - Tomg] 43 Pl 00 Smdidey
s - Temp 1o Pl 010 Smlidey
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GAP: Prediction

ve Metwork  Transient  Prediction  Results  Repo -to generate the production profile, go

|g|$]| p|ﬂ||~_\|d| .‘ @‘UD ‘ﬁ| @-‘El to ‘prediction’ = ‘Run prediction’

-set prediction timespan & timestep size

[ (in this exercise, you can use dt = 1 year)
Tkt | M| Sddpeduien | Erdolboy | o0 rn  wcisorert 13;:"‘ o |

Srumbtn_pedereoe OF. 002 2000 N bty
St Do [10.02 2000 dmy  End Dote [TERER dmy  SapSeai Mertts]  w|

Plestast Diate [ 77571 Erd Dake | ] Ghen G |1 ]

et Bak Man He | el

GAP: Prediction

-input separator pressure

-since we have a constraint to be
satisfy, choose ‘optimise with all
constraints’ mode

-calculate

Log Everti || Cowerm | Unkim st |
Sohose o

Heriages

Preckesce, pkisisss piograss
Lot Emes [ Lot s [ Curert Stee [
ewatin & [ Iation 8 [ Stvg [
Mude
™ No Optissaticns ™ Fiude Biveedd O Dgtivizn vith o cnstonis ™ Dptisien it petredisl corstouints erdy
I Coloudate Patertisl ™ Pastoioed
Caleulste | Back Han Hel Setegs
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GAP: Prediction

-to see the results, open ‘prediction’ >
‘plot nodes prediction results’ = select
all equipment types = plot

iz Questions

NTNU
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