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—. KEREE

FFJ& Builder
1. M EEhEs (Launcher) H1 AR S B A#4T I Builder.
2. #ENFile—New, ##fPLTFiEIR:
o STARS Simulator

o Field Units
o WHEMIGHM N 2011-01-01

Builder - Reservoir Simulator Settings

Simulator Working Units Porosity Shape Factor
() GEM [@F] (®) Single Porasity
(CIMEX (®) Field (") DUALPOR
(®) STARS () Lab (") DUALPERM
() MINC

() SUBDOMAIN

Subdivisions for Matrix Blocks
Mumber of subdivisons

Volume fractions

(2 values expected)
Simulation Start Date

Year 2011 | Month: 1 Day: |1

(=)

3. BRI AL
o midr EMWE M TARRALHI ) “w2” (Advanced) 24, K5¥AH
PRLALL AR (bb1) BRSNS R (Ft3)
o i OK CEAIA) PHIRIESE it It
oy it sysem coxcepr niy x|

Time No change v

=%
5
£

z| [z] [z] [2] [z
S| |&| |&] |8 |§
ol [al |al |al |a
S| (2 |2 |3 |2
g (2| |2 |2 |B
S| 3121|151 |2
al |a| |a| |[a]| |2
| [of || || |®
<

Temperature No change v

Pressure No change v

o
@

Length No change v

Property volume No change v

Permeability md -
Mass ~
Molar mass Ibmole ¥
Viscosity cp
Energy Btu e

II Well liquid volume bbl 13 v l
Well gas volume
Interfacial tension

[ ox

Cancel |
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P
4. IR
o il Reservoir—Create Grid—Cartesian, ZRJEHIALL FEE:
= XUl 20 DMK, BEDIES 150 SR
= YO7r: AR, 1000 SR
= ZJ70: 6=

Grid Type K Direction
(®) Cartesian Cup
(®) Down

Number of Grid Blocks

| direction J direction K direction

20 1 6
Block widths

I direction

20*150

J direction

1000

Controlling Grid spacing

|:| Snap spacing

Snap grid lines as mulfiples of:
I direction J direction

OK | | Cancel

T AL P A% J
5. DI BIERE
o DIHBNEREEA, SRJE g B M Specify Property.

File Edit View 10 Control Reservoir Components Rock-Fluid Initial Conditions ~Numerical Geomechanics Tracer Data Well Tools Window Help

iDE W 4 BB & = 4 quuHWw‘ndowvE@@,;h;iz&z:ﬂ:&%qﬂgoanwmu

12D Areal ~ 1 Plane 1 of 6
mmE Specify, Case Calculate mE Analyze *»* Process n
|B\uck Fill ~ | ‘Tvpe or select .. ~ ‘ | - ‘ Proper E=all Property "M Properties i Wizard

6. N B
o MIETHEE (Grid Top) : %5 1 JZ#iA 0,
o MHERE (Grid Thickness) :
s F1IRFAE: 20 T
- A2 10 R,
o FLERE (Porosity) :
= F1EFA4E: 0.20.
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7. WEBER.
o ILEFE “BIER
- 1R
- 2R
¥ 32
- 4R

1”7 (Permeability 1) Ff&i AL ME:
100

100

100
100

8. WHBEXR

# 5=
#6 2

J A K:

10000
10000

o & “PBiEFXR J” (Permeability J) , A& “EBANMH”
(Whole Grid) #E, i&#f “%T I” (EQUALSD) #RJ5 sidi OK.
o X “BIEFE K” (Permeability K) HE Fk DI, % #E Kv/Kh L

H0. 1,
o popanyspectianen %

() Not specified

Edit Specification
Only for Start Time, Go to ‘Pelmeability K ~ | | Use Regions / Sectors | | Copy Properties |
Permeability | Permeability J Permeability K Net Pay
UNITS: md md md
SPECIFIED X X
HAS VALUES
Whole Grid Equals | (equal) |
Layer 1 100
Layer 2 100
Layer 3 100
Layer 4 100 Permeability K - Matrix for STARS 2024.40
Layer 5 10000 All Layers (Whole Grid)
Layer 6 10000 Specification:
‘Equals‘ 1*01

(C) Constant 0
<
* o Applys for the whole grid only and
@ Equals | o1 I shovld be defined first H ]
(| alues infile1 |*| Values in file2 |)limes 1
| CMGUSPROP |
Property:
Average Method: | Arithmetfic

9. L ELE SR
o iij:% « __Iljj”
o L R

(Pressure) FFHiA 2000 psis
(Temperature) FHiA 120° F.
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[® General Property Specification

Edit Specification

Only for Start Time, Goto | Pressure > ‘ | Use Regions / Sectors | | Copy Properties

Pinchout Array Pore Volume Pressure Prop. Heat Transfe|
UNITS: ft3 psi Bul(
SPECIFIED: X
HAS VALUES:
Whale Grid 2000
Layer 1
Layer 2

Layer 3
Layer 4

Layer 5
Layer 6

M General Property Specification
Edit Specification

Only for Start Time, Goto | Temperature ~ | | Use Regions / Sectors | | Copy Properties

Dual Perm Option Reinf... | Temp. Setpoint for Controller Temperature Thermal/rock Set
UNITS: F F
SPECIFIED: X
HAS VALUES:
Whole Grid 120
Layer 1
Layer 2
Layer 3
Layer 4
Layer 5

Layer 6

>
ey

10. BN @1k
o AEJEMEE X & H Ry 0K (WA , SRJGHE “ P/ A R T 57
(Block/Corner Value Calculation) & IMF R s OK.
o XAEHOWALLEN S d A “itE B " (Calculate
Property) HZEHIH .
11, Qa1 2R
o TEMHLEIM “f8)Z" (Reservoir) #i4r, Ml “HEfHHRM”Y
(Thermal Rocktypes) FJFFAHICE H.
o MiiTHE M =AML EIR, W®FH “HaE#iaRi” (New Thermal
Rock Type) .
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STARS Other Reservoir Properties

Rock Type New Thermal Rock Type

Thermal Properties Qverburden Heat L
Rock Compressibility Dilation - Recompat

Porosity Reference Pressure
Formation Compressibility
Thermal Expansion Coefficient

Pressure-temperature cross-term

Lower Reference Pressure

Higher Reference Pressure

Compressibility Near
Higher Reference Pressure

Max. Porosity Fractional Increase

Per-block porosities specified as

[ ok |[ came || | [ e

12. WE A AT 46 R HL

o

1 “HAE4E AR5 (Rock Compressibility) #a%8 T, i ASLFR
22 % 77 (PRPOR) SH”72000” psi FlHLZ 48 RECN72E-5" 1/psi.

A EHBIN A . M Apply (NHD FTOK (BEL)
| StaRs Other Reservoi poperties % |

Rock Type ]

Thermal Properties Overburden Heat Loss Variable Permeability
Rock Compressibility Dilation - Recompaction Compaction Rebounding

Porosity Reference Pressure | 2000 psi

Formation Compressibility | 2E-> 1/psi

Thermal Expansion Coefficient

Pressure-temperature cross-term

Lower Reference Pressure

Higher Reference Pressure

Compressibility Near
Higher Reference Pressure.

Max. Porosity Fractional Increase

Per-block porosities specifiedas  (8) Reference Porosity () Inifial Porosity

OK | | Cancel | | Apply | | Help

13. PRAFHHE SO

o

SRR File—  Save As, R SCHRAR
N WaterFlood. dat.
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wEHHSH
14. BB -
o HEA T/0#FH(1/0 Control), Xy “HEULE Rfh” (Simulation
Results Output) »
o {E OUTSRF #i7y, fEHIFMMI, L8N “piE 5B R
(MASS) ” (Values in mass and volume units (MASS).

Output Type

Freguency of Simulation Resulis File wrifing - When to write (WSRF)

Initial

ltems in Simulation Results File - What to write (QUTSRF)

[ [Date/Tine | Tafor... |Vari
|XI Initial G -
Initial

Grid r
Well I[values in

Wiite floating point data to SR2 flesin | DOUBLE

DYNAGRID witing frequency

Comment Is for QUTSRF at Initial

OK Cancel Help

15. 1B FE M4 S 4
o ik FE GRID [5MIF#%4 (Select) , REEFLLTSH, 25
iy OK B H:
« AEFLERE (Fluid Porosity, FPOROS)
»  JHAHFEXTBIZEZR (0il relative permeability, KRO)
»  KAHAEATBIEZER (Water relative permeability, KRW)
= JHAH#EE (0il Density, MASDENO)
« JKAHZEE (Water Density, MASDENW)
» JE7/7 (Pressure, PRES)
«  JWAHFH 7787 (0il phase resistance factor, RFO)
= JKAHPH IR T (Water phase resistance factor, REW)
« SAHWHE (Gas Saturation, SG)
«  JHAEMLAIEE (0il Saturation, SO)
« JKAHMIFIE (Water Saturation, SW)
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» J&JE (Temperature, TEMP)

= JHAHKLE (0il viscosity, VISO)

= KRG EE
- RFLFREE

(Water viscosity, VISW)

(Void Porosity, VPOROS)

« JKAHARE (Composition in water phase, W)

owpuTwe [ ]

Frequency of Simulation Results File writing - When to write (WSRF)

View/Edit TNEXT Dates

Date/Time | Infor. .. ‘ Writing Frequency ‘| Value ‘
Initial Well Specifed frequency 1

Initial Grid Every TIME or DATE keywords (TIME) N
Initial Sector Every TIME or DATE keywords (TIME) h

ltems in Simulation Results File - What o write (OUTSRF)

Date/Time Infor... | Variables selection {
Initial Grid Select grid variables Select |
Initial Well [ Values in mass and volume units (MASS) [
Key Wor. | Variable Description ‘ Special Unit | A /
D VE... Velocity vectors of oil, water and gas at surface conditions. (VELOCSC)
[ ] VE  Vertical displacement (up) based on geomechanics (VERDSPLGEOQ) /
D VE... Vertical displacement (up) based on porosity (VERDSPLPOR) /
[ | vis_ Magnitude of Darcy velocity of gas phase (VISCVELG)
D VIS... Magnitude of Darcy velocity of oil phase (VISCVELO)
|:| VIS... Magnitude of Darcy velocity of water phase (VISCVELW)
[ ] visc Gas viscosity (VISG)
VISO | Viscosity (VISO) -
D VIS... Component composition of the key component in the nonlinear mixing of oil ..
VISW Water viscosity (VISW) w2
D VIS... Component composition of the key component in the nonlinear mixing of wa.. P
|:| VL... Composition of key component used in the calculation of vap/lig K value, giv...
D VM... Von Mises stress (VMSTRESS)
|:| VOI... Void Ratio = porosity/(1-porosity) (VOIDRATIO)
VP..  Void porosity (YPOROS)
D VP... Porosity calculated from geomechanics module (VPOROSGEO)
[] vP_ True porosity calculated from geomechanics module (VPOROSTGEQ)
w Component compaosition in water phase (W)
[ ] WA Depthtotop of equivalent water column (referenced to “DTOP) (WATERHE
D ‘WA... Water phase fractional flow (WATFRFL) v
1 awim AL L Ll L nALATHIAD!
| | |
selectAl | [ Deseleatar | [ ok [ cance

%2 PVT i
16. JEPRLL b % -
o TERHIRILEE “Ul5"
Component .

17. SN/ 9wl 20 55«

o f(EHFIMEM: T O (Component and Phase Properties) &1,
(Add/Edit a Component) #%4f.

i “UIn/ gmiE o)

(Components) 5%, fiii Add/Edit a
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PVTset |1 - E'

Companent definition  Kvalues Liquid phase iscosibes Gas Enthalpies General

[ Use ideal Gas Law \ AddEdita Component | Delete Selected Component

[ Enable ice
section 1o less than 0 C)

ok [ cacel || o [ hew

18. & X5
o fEHE XA (Component Definition Window) H1, sidh “¥s
#4537  (Add a Component) %4, A “7K” (Water) {E A4
EZY I

T et O

Component definition deid o oo Do Londoh ienacit mhacsise s nthalpies General
Component Definition

someeramrene | S Addacomporent
Select from Library List Copy Current Component

Change Name of Current Component

Reference phase or phase in which found Could also be in following
() Aqueous [[] Aqueous (K-value Partitioned)
() Oleic (oil-ike) [ cleic (K-value Partitioned)
O Gas [[] Gas (K-value Partitioned)
) Solid [ solid (Adsorption Modeling)

Critical
[ use Ideal Gas Law| icalpressure l:l elected Component
" Simulator Defaults
Enable ice option (§ Critical temperature l:l

O section fo less than|
Molecular weight I:l
| 0K | | Cancel | | Apply | | Help |

Component name ‘ v| El

| Select from Library List |

Reference phase or phase in which found Could also be in following phases

Ocss [ ame v I

O soid | Cancel elling)

Critical pressure
Simulator Defaults
Critical temperature I:'

| OK | | Cancel | | Apply | | Help

10
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19. WEZHH:

o

o

2% (Reference Phase) WEB AN “/K#” (Aqueous) .
BINIGFES (Critical Pressure) : 3197.79 psi = 2.207 X
10°7 Pa

NG SRS (Critical Temperature) : 705.56° F = 370.87° C
= 643.02 K

BN (Molecular Weight) : 18.015 1b/lbmol = 8.0135
kg/kgmol

Component name |Water - | II'
| Select from Library List |
Reference phase or phase in which found Could also be in following phases
(®) Aqueous
() Oleic (oilike)
() Gas
O Solid [ solid (Adsarption Modelling)
Critical pressure 3197.79 psi
Simulator Defaults
Critical temperature TO556 F
Molecular weight 18.015 Ib/bmole
| OK | | Cancel | | Apply | | Help

20. ININAEIH A7) -

o

o

HEEZ ARG, AN “3EH” (Dead 0i1) 1E N4y, WES
AN “WAE” (Oleic) , IMFHREME IR E N 0.0, FFERERK
)9 100 1b/1bmol = 45.3592 kg/kgmol.

SERJE st Apply (R 285 s OK (L o

11
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Component Definition

Component name |Dead_DH V| El

| Select from Library List |

Reference phase or phase in which found Could also be in following phases
(_) Aqueous

(®) Oleic (oil-ike)
() Gas

() Solid

|:| Solid (Adsorption Modelling)

Critical pressure 0 psi
Critical temperature 0F |:|
Molecular weight 100 Ib/lbmole

OK | | Cancel | | Apply | | Help

21. WEH:
o i “#fE” (Densities)bpZs, ¥ “EE/REEE” (Molar Density)
FES SON R “JREZE”  (Mass Density) , JFiAIKKIZEE K
62.4 1b/ft> = 1005. 22 kg/m’, FLiMIIE &9 50 1b/ft® = 801. 63
kg/m*, #RJG i Apply (W) #%41.

PVT set 1 3
Component definition K values Liquid phase properties/Densities Liquid phase viscosities Gas phase viscosities Enthalpies General

Specify liquid phase properties on this tab_ Use the button on the right to specify solid phase
properties. The same property values can be applied to both aqueous and oil phases. Or you can

specify different values for the two phases. Use the combo box in options column to specify different ISolid Phase Densities.
phase properties. Liquid densities are required. Rest are optional

tem | Options [Units | water Dead_0il

Aqueous  Oleic

Update gas density continuously as Gas-like liquid density option Non-linear density mixing option
opposed to beginning of each ime

0K H Cancel || Apply H Help

22. BB :
o fE “WiAHKEE” (Liquid phase viscosity) FrZEA, #i AR
B

12
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[ Component and Phase Properties .

PVT set:

i D]

Component definiion K values Liquid

phase propertiesiDensities Liquid phase viscosifies Gas phase viscosities Enthalpies General

Viscosity type: II‘

(®) Use viscosity correlations
() Use viscosity table

Liquid viscosities are required. They can be input using either correlations or tables. Use the radio
buttons on left to select between the two methods. The same property values can be applied to both
phases. Or you can specify different values for the two phases. For correlations: use the options row to
indicate default values for aqueous components and zero values for rest. If a row has some cells filed
in but some are missing values, the missing values will be set to zero.

D

onlctatophesels) [wmerandor ]

Ttem Units | Water | Dead 0il |
Aqueous  Oleic

Options: User i... "

AVISC o 0.5 1

BVISC F 0 [o 7]

Non-linear viscosity mixing option

| OK || Cancel | | Apply | | Help |

SERJE R Apply (WD) o BEET,
NAZ B — AN SR ) A IR FRIE .

23. NS5 RO I i 1k -

e}

tE “HH

(General) P25, FIASHE MM 21T

2H /743 (Components section)

[E Component and Phase Properties <

PVT set

(R T

Component definifion K values Liquid phase properties/Densities Liquid phase viscosities Gas phase viscosities Enthalpies General

Description Default Value

Reference pressure (PRSR) 14. 5038 psi 14.7 psi
Reference temperature (TEMR) TF 120 F

Surface conditions pressure (PSURF) 14. 6488 psi 14.7 psi
Surface conditions temperature (TSURF) 62.33 F

Brine concentration (mass fraction o... |0 I:l

Component/Phase distribution for well production reporting
|:| Specify component/phase distribution for well production reporting

Component K Value at Surface Conditions |

| OK || Cancel ||

Apply || Help

o SEMUE M Apply (BH)D
CIEA XTSI 2. i 2%
24. TR TR Z

SRJG L OK CRAD o

o TEMAMLE (Tree View) Hik$E “EHAWAK” (Rock Fluid) #5325,

SRJE X AR
25. W AR

13

(Rock Fluid Types)
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o

o

ML, REIERE R A A RALY
26. AR
i Tools C(LHED ##4H, RJFIEFE “ 8 HIAH S MR A R A%

(Generate tables using Correlations) o

Curve Scaling...
Coarsen Curves

Sw ‘krw krnw‘Pcnw Pcowi | Comment

lpsi|psi

alo|o|~|o|o]|a]w|n|-
=]

00 00

Rock Type | 1 hd m [J use interpolation Sets E'
Rock Type Properties Relative P Tables Modeling Relative ity End Points Set
Relative P Table: | Water-Oil Table -]
Tools v Stmooting methad fortabe end-pains
EA nclude ez Smooth Table...
I include ce

o FIANFKHMWIME, A5G AT Apply (B FT 0K,

Relative permeability correlations

|Ca|culati0n5 for oil-water-gas system

Use list below as a guide to set exponent values for the generalized
equations, or to select specific analytical equations.

Suggestions not required.

Show Equations

[ Liquid saturations da not include connate water

|:| Save correlation endpoints as direct simulator input (RPCORR)

% Krocw %‘v
= Krwiro
3 &,
o] £
z
s
0.0 t Sw + +
Sweon Swerit 1-Sorw 1-Soirw

Description

SWCRIT - Endpoint Saturation: Cri...
SOIRVW - Endpoint Saturation: Irre...
SORW - Endpoint Saturation: Resid...
SOIRG - Endpoint Saturation: Irre...
SORG — Endpoint Saturation: Resid...
SGCON — Endpoint Saturation: Conn...
SGCRIT - Endpoint Saturation: Cri...

KROCW — Kro at Connate Water
KRWIRO - Krw at Irreducible Qil
KRGCL - Krg at Connate Liguid
KROGCG — Krog at Connate Gas

Exponent for calculating Krw from. ..
Exponent for calculating Krow fro...
Exponent for calculating Krog fro...

Exponent for calculating Krg from. ..

T
|Value ‘h §§
8
0.25 52
20
0.22 Tz
28
0.22 =2
0.3
0.3 0! T f 1o
0 Sweon | Sirg 1-Sgcrit 1-Sgeon
0.05
0.9
0.3
0.3
2
3
3
v
| oK | | Cancel | | Apply | | Help

14

CMC

(New Rock Type) -
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27. W B BN BIEERRE:
o MIZHL, RIEER “HrEEARM”  (New Rock Type) o

o HIANTTHIE.
moipe x|

Rock Type Izl D Use Interpolation Sets Interpolation Sets - |I|
Rock Type Properties Relative P Tables t i ing Relative Permeability End Points Interpolation Set Parameters
Liquid-Gas KrTable '2! Relative P ity Table | [Water-Oil Tale | <
dependency. 1
Tools » Smoothing method for table end-points: |Linear i -]
|:| Include capillary pressure (drainage curve if using hysteresis)
Include capillary pressure hysteresis (imbibition curve

apillary p

Sw ‘krw krow | Comment
025 0 09

078 03 [0 |

c‘w‘a‘q‘m‘m|»|u N

[ o [ cance |[ moy [[ ren |
o VI “HIXSBIERR” N “W-—"3K” (Liquid-Gas Table) , Jf
Ay NAH N FRAH o

Rock Type ]  DOusememoatonsers  nerpoiaion serc - [¥]

Rock Type Properties Relative P ility Tables i ing Relative Permeability End Points Interpolation Set Parameters
Liquic-Gas Kr Table () Liquid Saturation ! " - - 1
q - Relative Permeability Table: |L|Qu|d—Gas Table (Liquid vI
dependency: () Gas Saturation {
‘Smoothing method for table end-points: ‘Lineal'
D Include capillary pressure (drainage curve if using hysteresis) Specified threshold value for end-point determination

Include capillary pressure hysteresis (imbibition ¢

CTRIVE PEITEAD Ty 1201

rve

el. perm. table end po

|:| Measured liquid saturation does not include connate water saturation

Sl ‘krg ‘kmg ‘Commenl
055 03 0
1 0 09

oK || Cancel || Apply || Help. |

15
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28. TN EL:
o mili OK CRAIA) $R3Z2PTA 1 .

Eilptia
29. S IEME G ) Initial Conditions #3%%, X Initial Conditions,

SRIGHERE “AHUT I E B4 (VERTICAL OFF) ” . M Apply, 2RJ5

OK. W46 2870 N Y B ER (2] e FR T o
| stags it Conaitons ______________________________~|

Vertical Equilibrium Calculation Methods
O Depth-Average Capillary-Gravity Method ( VERTICAL DEPTH_AVE )

@ Do Not Perform Vertical Equilibrium Calculations ( VERTICAL OFF )

O Block Saturation at each grid block same as saturation prevailing at the block center ( VERTICAL BLOCK_CENTER )

Datum Depth for Pressure

[ Datum Depth for Qutput Pressure ( DATUMDEPTH) Depth I:l

ion Region  |Region 1 v II'

Region 1: Initialization Region Specifications

Initialization Set Number 1 is not defined. Grid depth range: 0 to 100 ft

Reference Pressure (REFPRES ) |:| Water/Gas Transition Zone ( TRANZONE ) |:|

Location For Reference Pressure Initial Reservoir Saturation
® Reference Deptn (REFDEPTH) I | p— Depth (DWOC ) ]
O Reference Block (REFBLOCK ) |:|
(UBAFormatie 1111 K1/212K2 ) Gas-Oil Contact Depth ( DGOC ) [ ]
Capillary Pressure at Phase Contacts

Water-Oil Contact { WOC_PC ) |:|
Gas-Qil Contact (GOC_PC) l:l

| OK | | Cancel | | Apply | | Help |
30. it Specify Property, #%| “Water Mole Fraction (Water)” J@i4,
MANEHE 1.0,

Edit Specification

Onlly for Start Time, Go to ‘Walel Mole Fraction(Water) v ‘ | Use Regions / Sectors | | Copy Properties |

Water Effective Molecular Diffusion ... | Water Effective Molecular Diffusion ... | Water Mole Fraction(Water) Water Saturation
UNITS: (ft*ft)/day (ft*ft)/day
SPECIFIED: X
HAS VALUES: ™

Whole Grid l 1 '

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

OK | | Cancel
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26. “Rel Perm Set Number” @, % 1 & 4 2 (REFFR) WMEAN 1,
%5 2 6 FEME 2. AEHIK K.

X General Property Specification

Edit Specification

Only for Start Time, Goto | Rel Perm Set Num ~ ‘ | Use Regions / Sectors | | Copy Properties

Rel Perm Sef Num Rel Perm Set Number Rel Perm Set Number - vertical Rel Perm Set Num|

UNITS:
SPECIFIED: X
HAS VALUES:
Whole Grid
Layer 1

Layer 2

Layer 3

Layer 4

Layer 5
Layer6

M IS

OK | | Cancel

A= HIER 5
27. Hi Numerical #3%%, #RJ5 X i Numerical Controls FTFEUETE 1.

LNV

FEAR 5 2R — AN [A] 224 (DTWELL) 0. 001

S35 % TH (ISOTHERMAL) ON

MRS H] (TFORMD ZT

i Apply SRJE OKo BB IR B H ISR (/AR AR I« RAT L L
R

o O O O

1901-01-01 {Numerical) -
General Numset
Keyword Description Default Value [ Dataset Value SetAt Time A
Timestep Control Keywords
Maximum Number of Timesteps (MAXSTEPS) 99999
Maximum Time Step Size (DTMAX) ‘19*20113)«
Minimum Time Su_ag Size ‘DTMIN) | 1e-08 day
First Time Step Size after Well Change (DTWELL) 0.001 day I
Solution Method Keywords
Option (SOTHERMAL) [oFF Ton 1 v
Model Formuiation (TFORM] SXY Fa h
Under-Relaxation Option (UNRELAX) -1
Upstream Calculation Option (UPSTREAM) NLEVEL N
Maximum Newion lterations (NEWTONCYC) 15
Maximum Time Step Cuts (NCUTS) 7
Maximum Pressure Limit (MAXPRES) | 145038 psi
Minimum Pressure Limit (MINPRES) | 725189 psi
Minimum Limit (MINTEMP}) 338F
Maximum Limit (MAXTEMP) 3632F
Maximum Phase Switches per Time Step (PVTOSCMAX) |60
Adaptive Implicit Method (AIM) OFF h
Frequency of Checking for Backward Switching (BACK)
Threshold Value (THRESH)
Material Balance lterations (MATBALITER) 3
Linear Solver Keywords
Linear Solver Precision (PRECC) 1e-06
Well Pre-Elimination Control (MAXLAYPRE) |a v
< >
Comments for ISOTHERMAL
0K Cancel Apply Help
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FrrE X

28. fiii Wells & Recurrent %%, FEMIEME AR ST Wells, &P
New. 7E Name A “Injector” ,ai%k Type MIZR4RHE, %+ INJECTOR
UNWEIGHT.

ID & Type
Enter a single well name or a comma (,) separated list of names
Constraints -
Name: Injector
Multipliers
[[] Add muttiple wells numbered
Wellbore Type: [INJECTOR UNWEIGHT -]
Injected Fluid  Group: [<None> - \é{g;’gzrgagz":r"géﬁ:g \trgt‘r: no
D Fraction: Iunsdeetxa multiply well rates and

In order to keep the new type the Constraints has to be set too.

Simulation start date: 1901-01-01

Definition date: 1901-01-01

[rstrewwer ] o J[oma J[ v |

29. PJ#3| “Constraints” #7485 (WIRIERMNHES, 58S YES) , Aik
ZIRE HE

30. FELIR A ()b ik “OPERATE” , k4% STW, MAX, 34500 ft3/day,
CONT REPEAT.

31. BEE FikBU%, ¥shnBHP, MAX, 4300 psi, CONT REPEAT,

| E=] Constraint definition | previous date: <none=
s

# | Const... | Parameter Limit... |Value Action Frequ... | Steam...
1 |OPERATE  STW surface water rate | MAX Y 34500 ftd/day  CONT REPEAT

Multipliers * 2 | OPERATE BHP bottom hole pressure T wax " 4300 psi CONT REPEAT

v
Wellbore

Injected Fluid

<

Max. number of continue-repeat allowed {MXCNRPT) |1 x| v |
History Malching (OPERATE HIST)

Constraint Type:

< constraint modifiers >
[ change cumrent primary constraint (ALTER) ~ [] Set new or change old constraint (TARGET)

sTW ¢ |Parameler | Vale
Aller  previous dale <none> s

Targel. previous dale: <none>

Please, provide required data: Injected

fuid properties

’W‘ [ox ][ e |[ nen |
32. ¥3F| “Injected Fluid” #3%%, EFKIEFENTE. EIENTAET, i

18
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NIKHEE IR BN 1.0, A OK.

ID & Type

Injected fluid: ‘WATER hd |
Constraints
# | Component Mole F... | Normalize
Multipliers 1| Water 1.0 ‘
2 | Dead_0il 0.0
Wellbore
Total: 1.0

Injected Fluid

33. 7E Wells & Recurrent FR&EHY, F#E S Wells ¥shN New, 7E Name H
N “Producer” . Type 3% PRODUCER.

I Create New Well

ID & Type

Enter a single well name or a comma (,) separated list of names.

Constraints
Name Producer

Multipliers ] Add muttiple wells numbered

Wellbore Type: PRODUCER
njected Flui Grouy ~|3rd or 2nd leve! group with no
Injected Fluid P <Nane> other groups atiached toit
D Fraction use to multiply well rates and
indes
In order to keep the new type the Constraints has to be set too

Simulation start date: 1901-01-01

Deﬁmtmn date’ 19010101

34. £ Constraints FrZE R, ¥l OPERATE BHP MIN 2000 psi CONT REPEAT.,

sl OK BT il

ID & Type | Constraint definition | previous date: <none>

. # | Const... ‘ Parameter ‘ Limit... ‘ Value Action ‘ Frequ... ‘ Steay
Constraints S S
OPERATE  EHP bottom hole pressure MIN 2000 psi CONT REPEAT |~1
Multipliers se... ¥
Wellbore

Injected Fluid

< >

Max. number of continue-repeat allowed (MXCNRPT) 1 ®| k=

History Matching (OPERATE-HIST)

35. iR “Wells & Recurrent” #34y, 4% Well Completions (PERF)
&, 7£ Perforations FpZ5 N, VENFF, N 11 1:6, 2R)5 55 Apply.

19
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Well & Date: | 2 Injector 1801-01-01 “| |I| INJECTOR UNWEIGHT
General Perforations Rel Perm Options
Add perfs with the mouse

Perforated grid blocks: | | | © Begin | o¥

T 2 Use... | Connect to Wel. .. For. .. ‘ KH ‘ D f... ‘ Dir... ‘ Status | Ref. Layer |

o + 1 111:6 ‘ Surface A= 1 - - K axis ° Open ‘O

*

€

Reset Well | OK | | Cancel | | Apply | | Help |

36. st PR H) MR s, DR B A=, EE EIROPIR. A3, A 20

1 1:6, #X)5 5 Apply 1 OK.

M Well Completion Data (PERF)

Well & Date | = Producer 1901-01-01 v ‘ IZ‘ PRODUCER
General Perforations Rel.Perm.Options
Add perfs with the mouse
Perforated grid blocks: | | | © Begin | o*
Ty 3 | Use... ‘ Connect to For... Status ‘ Ref... ‘ Ste... ‘ WI - Geom (... | Len... Blo...
o* |+ 1 [2011:6 [surface T Open O 1 N/A N/A 0.0
*
<
Reset Well | OK | | Cancel | | Apply | | Help

wm—& A HI, FFRITRAF
o 0 & 450 K. 7KIK

o 450 Z 600 K: RAEW/BEK

o 600 % 1500 K: /KK

38. 7 “Wells & Recurrent” T, Xl “Dates” . £ “Simulation Dates”

B, A7 “Add a range of Dates” #%41.

39. PRFF “From” AN, fidi “To” #4558 H /N4l /£ CMG H
i O, N 1500 2] “Days Since Simulation Start” tEHY, 4R)5

){—:—(I:_E‘ {(OK” .

20
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[] Persian Calendar
February ~ 2015

D e W
[CRESRN S
[l Rl Eul
D = o
(RN R

00:00:00
Days Since Simulation Start: 1500

| OK || Cancel |

40. ¥ P KON 150 K, gidy “OK” , NBrHE 10 4> HIM.

From:  [2011-01-01 (0.00 day)

To: 2015-02-09 (1500.00 day)

Step: 150
Day ~ | Cancel

Selected dates in the range: 11

A1 fEHWPR R WA STOP ik, RME M, RAFEE S
@ iiaionoes 0 x|

* - no keyword data exists on this date (it can be deleted)

... | Comnents | Add a new date
Add a range of dates:
Delete selected empty -
dates: >(

# | Date & Time (day)
2011-01-01
* 2011-05-31
* 2011-10-28
* 2012-03-26
* 2012-08-23
# 2013-01-20
* 2013-06-19
* 2013-11-16
* 2014-04-15
2014-09-12
2015-02-09

0
o©

»‘M‘M‘H

o

‘“"m‘\’|5’

Delete all empty dates:

To limit output file size, limit grid
output (with WSRF) to:

Do not limit grid output v

Remove existing keywords
O
(WSRF) to limit grid output

[ Recommensions ]
Close

5]
*

ﬁDDDDDDDDDD

BEHEMNER
42. 7F Launcher B % CHEHEES STARS [EIRR, SEATZBAL. ¥ SR3 SCHHE
% Results FIFR, FAHIRUCR B ARG, 15 55 B AT 4

H R
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Oil Recovery Factor SCTR - (3) - Entire Field

24
224
20+
18-
K 16
Q
7]
5 144
©
&
> 12
[
>
S 104
dl
[
o 84
6‘
4
24
0
2011 2012 2013 2014 2015
=== Entire Field, Oil Recovery Factor SCTR, WaterFlood.sr3
Water Cut SC - % - WaterFlood.sr3 - Default-Field-PRO
95 e
90+ ,(
85 ',
80- "
75 :
70 i
65 1
I
32 60 1
f ]
© 554 ]
bd ]
5 50 1
o !
E 45 T
£ 40, 1
[}
35- ’I
30 1
] ]
25 7
20+ 1
I
15+ 1
I
10 !
7
5 ’
0 -
2011 2012 2013 2014 2015
=== Default-Field-PRO, Water Cut SC - %, WaterFlood.sr3
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RIER

FE/KBRFEA b, SRR 73 S AR AL BEAT SR AXASL AL .
ReMman FgiEam

1. f£ Builder H¥JJ “WaterFlood. dat” A,

2. B 3¢ R “Components” , % # “Add/Edit Components” . 7E
“Component and Phase Properties” &G, A7 “Add/Edit a
Component” #4H .

3. M5 kg, EFE “Add a Component” , K4 ndn sl
“Polymer” , FHKZHAMBN “Aqueous” , HALLNEIE

o ImAET1: 3197.79 psi
o ImFHRE: 705.56 ° F
o 4r¥: 10000 1b/lbmole

Component Definition

Component name ‘Po\vmer » | II'
Select from Library List

Reference phase or phase in which found Could also be in following phases
@ Aqueous

() Oleic (oil-ike)

() Gas

O Solid |:| Solid (Adsorption Modelling)
Critical pressure 3197 79 psi

Simulator Defaults

Critical temperature 70556 F

Molecular weight 10000 Ib/ibmole

| OK | | Cancel | | | | Help |

4. ff “Densities” W&, NEEVHANFEEE 62.4 1b/ft3,

N Component and Phase Properties

PVTsat |1 -1 [¥]

Component definition K values Liquid phase properties/Densifies Liqud phase viscosities  Gas phase wscosities Enthalpies General

Speaily liquid phase propertie: u tab. Use the bular l\mgu specity s \dph
plupell ‘The same prope ||y botha oil phases. Or \

speciy different vakes fof the Iwc phases. Lise the combo bax " up! jons coumnto ;pem terent
phase properlies. Liquid densilies are required. Rest are optional

Item Options Units | Water Polymer | Dead 0il
Aquecus  Oleic
Apply data to phase... | Water and oil
Mass density 62.4 62.4 50

1/ps

1/F

1/(F*F)

1/{p...

Update gas density continuously as Gas-like liquid density option Han-linear density mixing option
] upumma beginning of each time
oK ‘ | Cancel | | Help
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5. fF “Liquid phase viscosity” #2511, tR#F SPE 14234 SC@kH
Biopolymer (Model Xanthan) i, #ANEESWIWIMEE 4 cpo

PVT set 1 - I|

Component definition K values Liquid phase propertiesiDensities Liguid phase viscosilies Gas phase viscosities | Enthalpies General

Viscosity type: |1 ¥ | | Liqwawiscosities are required. They can be input using either correlations of tables Use the radio
buttons an left to select between the twa methods. The same property values can be applied to both
(®) Use viscosity comelations phases. Or you can specify differen values for the two phases. For correlations. use the optians row to
O Use viscosiy table indicate defaull values for aqueous components and zero values for rest If a row has some cels filled
e s in but some are missing values, the missing vakes will be set to zera

] Apply data to phase(s) | Water and ol
Ttem Units | Water Polymer | Dead_0il
Maweous  Aaseous  Oleic

Occizoc: Liar i~ lcg
AVISC L 0.3

1
| Bvisc F 0 [ 0

HNon-inear wscosity mixng option
Specify
53 [Cspeen]

0K | cancel ‘ Apply H Help

i F 1) AT AL S IR,
6. SEMEGWINISERE SR SIS, WS “Process Wizard” 52U i)
W, BB N “PolymerFlood. dat”
7. BESHEAFE “Components” —— “Process Wizard:-” . M Nz ik
£ “Alkaline, Surfactant, foam, and/or Polymer injection” , i
WA R ITAOIRERE R, s “Next” o
B procese o sep 1 Crooneproces |

This wizard will use the existing fluid model section for STARS and add the necessary data for the
process desired to be simulated.

Choose a process from the combo box below and a description will be displayed.

Alkali, surfactant, foam, and/or polymer injection v

The incremental oil recovery from this process occurs when natural surfactants are created when
the oil reacts with the alkali and results in ultra low interfacial tension. This capacity of forming
natural surfactants is limited depending on how much natural acid the crude contains If the crude
contains small amounts of natural acids, a low concentration of injected alkali is required and the
injected surfactant needs to be present to form the ulfra low interfacial tension. If the crude contains
high amounts of natural acids, a higher concentration of alkali needs to be present in the injected
fluid, and the concentration of surfactant required is lower.

Injected polymer helps to improve the mobility ratio by increasing the viscosity of the injected
water. Potential for good oil recovery in conventional alkaline flooding is higher in crudes that are
viscous, napthenic, and low API.The oil must be heavy enough to contain the desired organic
acids, but light enough to permit some degree of mobility control during flooding. The minimum
average permeability should ideally be = 20 md.Sandstone is preferred because carbonates may
contain anhydrites or gypsum which reacts to consume the alkaline chemicals. Alkali also reacts
with clays, and the reactions are higher at elevated temperatures. Alkali puts a negative charge on
reservoir rock, which reduces polymer adsorption.If the surfactant partitions mostly in the water
phase, then the presence of alkali should reduce the surfactant adsorption. The presence of salt
changes the behavior of the surfactants in the presence of alkali in a complicated manner
Therefore, laboratory studies must be done!

Alkaline undergoes unwanted reactions with reservoir brine and rock that waste the alkaline
additive. Surfactants (soaps) can induce mixing of water and oil phase by lowering interfacial
tensions Residual oil saturations are reduced based on local values of capillary
number.Surfactants can be primarily water soluble, primarily oil soluble or approximately equally
soluble. Optimal performance is normally associated with equal solubilization between water / oil
phases.

Load Process Wizard data from another file |

| | | Next > | | Cancel |

8. f£ “Chose Model” THHETF#EFE “Polymer flood(add 1 components)”
PR DS, SRR AR SE S BOME, (HARE Gtk 2 B,

FEHEEH Ak “Polymer is adsorbed onto the reservoir rock” Al
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“Polymer quantity decreases with time” , @i “Next” .

W Step 2 - Input Specific Data For A.S.P. Models

Choose madel

|Pulvmerﬂoad (add 1 components) v

Select Options
Polymer viscosity is a function of Salinity

SOR reduction due to polymer visco-elastic behavior
Enable polymer mobility reduction to restrict polymer flow into small pore thr._.

|
[
|
Polymer quantity decreases with time D
[
|

Polymer is adsorbed onto the reservoir rock

Use 2 waters (ResWater=immobile and Injwater) that gives faster breathrou...

9. MIUFREFME, s 0K,

Builder - 2024.40.6.de00f6699
Edit

In reality, molecular weights for polymers are extremely
high. However, using these high molecular weights (ie. >
10.0 kg/gmole) result in polymer meole fractions which are
very small and may be below the simulator tolerances for
derivatives. To maintain simulator convergence and
accuracy, it is strongly recommended to use molecular
weights below 10.0 kg/gmole. Reducing the molecular
weight will not affect the results of the simulation
provided all calculations are done with the same

| (818 | | Save 1o file |

10. fE F—25H1,  “Select existing component for Polymer” )5\ H IR

Polymer 44y, 5E/AT “Next” .
88513 componentsetection x|

Select Options
Add new companet for Palymer (]
Select existing component for Polymer Polymer

[ = Back ‘ [ Next > Cancel

1LTE3 4 b, BANAFZREWIRE T RKARSEE . & O e ek s
PRI, W E S 4] “POLYMER SOLUTION VISCOSITIES. x1s” otk
Wi, WIATER Ctrl+1, SEE i “Next” Al “Finish” . @il bbb,
T P A1 FH A2 1 P VR A T

25
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[N Step 4 - Set Polymer Values

Select opfion for velocity/shear effects on polymer viscosity Mo velocity or shear effects ™
Match with non-linear viscosity
Polymer injection wt% (used for matching) 0.1
Select option for Z axis on the plot None N
Wt% Polymer |Viscosiry, cp -
10 0.5
2/002 0.92
3]0.04 1.48
4/0.06 2.18
[5]0.08 302
601 4 v
[=3
o
It L
g
E /‘
- ©
T e+ e
a
£
D
-
a
o
=
‘@
o le-1
2 0.000 0.020 0.040 0.060 0.080 0.100
= Polymer Concentration, wt%

| Help | | < Back | | Next = | | Cancel |

12. feJa—, WTRLIREIEANREVIREL,
HARE.

TERI R A B, b B

Aqueous Components for Water I...
Polymer injection with 01

Date Sort WellDate Display

Auto Select Wels:

[OF]

() Injectors
O Highlighted
] Match name | wildcard

<Back | [ Fnsn | [ cancel

13. fiidi Finish J&, #HRTRTREEY S TENES, A& N, F o)
HAE ST OK.

The current polymer molecular weight is 10000, which will force
the usage of very small mole fractions for polymer injection,
adsorption etc. Since STARS uses numerical derivatives with a Changed well Injector at date 2011-01-01, event

default concentration shift of 1.0e-7, the use of mole fractions type=INJECTOR, fluid=WATER, composition=1, 3.24865e-11, 0,
lower than this value may cause poor simulator performance. Click
Yes to use a recommended polymer molecular weight of 8.0
kg/gmmole (8000.0 Ib/Ibmole), or click No to continue with the
current value.

TEED
| | Save to file
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4. BRI SIS, S “Components” —— “Liquid Viscosities” ,
il “Specify” . R BIoRHIRELRAIIIMERT, RIS
A 1.8033e — 6 (BE/RAMHD 5& 1000 ppm. [FINF, FATES kG 2
EREE 7RI N, PR “OK” #32 B,

VT set. ]
Component definition K values Liquid phase properties/Densities | Liquid phase viscosities §as phase viscosities Enthalpies General

Viscosity type: Liquid viscosities are required. They can be input using either correlations or tables. Use the radio
buttons on left to select between the two methods. The same property values can be applied to both
@ Use viscosity correlations phases. Or you can specify different values for the two phases. For correlations: use the options row to

indicate default values for agueous components and zero values for rest. If a row has some cells filled

Apply data to phase(s)
toprasets)
.| Item Water | Polymer Dead_0il |
Aqueous ‘ Agueous Oleic

1 | Key component minimum ... 0
2 | Key component maximum .. . 1. 8033e-06
3| £(1) 0
4| £(2) 0. 146735
5 | £(3) 0.293418
6 | £(4) 0. 407779
7 | £(3) 0. 522089
8 | £(6) 0.615211
9 | £(D 0. 708297
1| £(8) 0. 786636
1 f(g) 0. 864957 ar viscosity mixing option
1. | £(10) 0.932479
1 | £(11) 1 —

ol | A=

| OK | | Cancel || | | Help |

& X RAEYIENIR RN 8]
15. M HAE “Wells & Recurrent” %4, EFE “Well Events” o
16. BT H e 2012 — 03 — 26 (3F 450 K) , miili “Constraint” Fx
%, /A)i% “Constraint Definition” #E.
17. fidi “Injected Fluid” , %M LA LUA5) BE 2 20 A -
o R&EEYI N 1000 ppm, MRHELLT AR

(wt./Mw,)

iwt,./Mwi

i=1

o EAWIRESE = 1000 ppm / 1e6 = 0.001
o BAWIEEIRAHE = (0.001 / 10000) / ¢ (0.001 / 10000) + C (1

- 0.001) / 18.015) ) = 1.8033e — 6
27
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o JKEEIRAH = 1 - 1.8033e — 6 = 0.999998197

18. S sty “Apply” o
l@verees - o ]

[] sspiayeawors 2012 2012.0328 . Well: 'lInmjector’ at  2012-03-26 (450,00 day)
E
ame / Date Event S
Injectar Injectad fuid WATER -
2011-01-01 WELL
INJECTOR -
eeten # | Component || Mole Fractien Normalize
injected fluid Multipliers 1| Water 0. 999995107
2012-03-26  INJECTOR |
2 Polymer 1. 8033e-06
injected fluid Wellbore
2012-08-23 " INJECTOR S [t orgl) o-0
constraints Total: 1.0
injected fluid
Producer o
2011-01-01 | WELL S
PRODUCER
constraints Laver Gradient
Gas Lift

Guide Rates

Injection flud / stream aftibutes

Comment s
[ Temperature
[ Steam quaity
[ Pressue
Reset Page
=]
® name
sotby: @ Auto. =
O Date Tools » [ Auto-apaly oK | Cancel | | ‘ Help

BEYNFENT G, FEEHFEVEBEEANK. BEE FRPIE, (E¥ HIHM
A 2012 - 08 - 23 (58 600 K) , BHEANFEARSCH 100% /K, S
“Apply” ;Fn “OK” R

19.

T | displayed wells 2o 2 20120623 - Well: 'Injector’ at  2012-08-23 (600.00 day)
N Dat Event
T ven R
njector Injected flid. WATER
2011-01-01  WELL
INJECTOR -
constraints # | Component | Mole .. \m
injected fluid Mnltipliers 1| Water Lo
2012-03-26  INJECTOR
constraints - 2| Polwmer |00
injected fluid ellbore
2012-08-23  INJECTOR S| ee=rtogg) 0.0
constraints |Tnj=:ted Fluiq Total: .0
injected £luid
Producer
2011-01-01  WELL B
PRODUCER
constraints Layer Gradient
Gas Lift
Guide Rates
Injection fluid / stream afinbutes
Comnents
[ emperature
[ steam quality
[ Pressure
(=]
Name
Sorby @ Aut
Ooae Tools [ Auto-appt \ oK || Cancel || H Help \

20. IRAFEHE A, 7 STARS $RACIZHISAT, S/KIRSE B 5 RIRE Bk T
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Oil Recovery Factor SCTR - (3) - Entire Field

264

24

P )
® © © B

0Oil Recovery Factor SCTR
=

12
10+
8
6
4
24
0
2011 2012 2013 2014 2015
=== Entire Field, Oil Recovery Factor SCTR, WaterFlood.sr3
=== Entire Field, Oil Recovery Factor SCTR, PolymerFlood.sr3
Water Cut SC - % - (3) - Default-Field-PRO
M Em e —— o mmmm—
%07 l,—_ ...-""'h __....-...__....-.—-—"""
’, .--..-""'-...-—--""'———
I
80 7
I
'f
70 f
i
= 80+ I
., ]
8 1
350, !
= 1
2 []
S 40 ]
= 1
/
30+ 1
!
I
] I
20 1
I
I
10+ 7
U
U
P
2012 2013 2014 2015

== Default-Field-PRO, Water Cut SC - %, WaterFlood.sr3

0
2011
== Default-Field-PRO, Water Cut SC - %, PolymerFlood.sr3
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=. BRER

WIS 55 K Jé ik
£  Builder 4T JF “PolymerFlood.dat” X, B HXH N

“GelInjection. dat”

2. A “Components” , ## “Add/Edit Components” . 7 “Component
and Phase Properties” WO HI)G, mAif “Add/Edit a Component” #%
.

3. HitR “Polymer” ifrf, yith#l/r55 MG ki%H, XEFF “Copy Current
Component” , 2 73 WA dr 449 “Xlinker” o Hllm FHREMIE 5
KBS AETE, HAF 83BN 206 1b/1bmol, siddi “Apply” Fl “OK” .

PyTset |1 -1 ]

Component definition

gannihalpies  General 300

Compone

Component W
T | vater Comeonentname  [Potmer -1 ™ Add a Component
2 | Polymer Ml Copy Current Component
3 | Dead 0il Change Name of Currrnl Component
Reference phase or phase in which found Could also be in folowing prases
@ Aqueous
() Oteic (oik-like)
O Gas
. ) Solid [ solid (Adsorption Madelling) N
- |

Griical pressure 3197 79 psi
[ e eal G Lo Simuator Defaults| e o

O Enable ice option { Critical temperature 70556 F
section to less than|

Molecular weight 10000 lblbmole

oK Cancel H H Help |
[ok [ cancat | |[Fee |
Companent name |POIvmer V| El

| Select from Library List |

Reference phase or phase in which found Could also be in following phases

Name | Xlinker

() Gas
() Solid

Critical pressure

[9psi
Simulator Defaults
705.56 F

Molecular weight 10000 Ib/lbmole

Critical temperature
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Component Definition a

Component name |leker " | IIl
Select from Library List

Reference phase or phase in which found Could also be in following phases
(®) Aqueous

() Oleic (oitike)

() Gas

) Solid [ solid (Adsorption Modeling)
Critical pressure 3197.79 psi

Simulator Defaults
Critical temperature 705.56 F
Molecular weight 206 Ib/lbmole
| OK | | Cancel | | Apply | | Help |

4. BE E—F, BHHS LN “Gel” o HALS. mILEEMIE 15KA
SR, T EBEANEESYM Xlinker 2 FEZ M, Bl 10206
1b/1bmol, fiih “Apply” F1 “0K” .

Component Definition 2

Component name ‘Ge\ - ‘ El
| Select from Library List |

Reference phase or phase in which found Could also be in following phases
@ Aqueous

() Oleic (oilike)

l:l Gas

() Solid [[] solid (Adsorption Modelling)
Critical pressure 3197 .79 psi

Simulator Defaults
Cnitical temperature 70556 F
Molecular weight 10206 Ib/bmole
| OK | | Cancel | | | | Help |

5. fF “Densities” FpZ5T1, #iAPLFEREE, s “Apply” A1 “OK”
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PVT set 1 v

Component definition K values Liquid phase properties/Densities Liquid phase viscosities Gas phase viscosities Enthalpies General
Specify liquid phase properties on this tab. Use the button on the right to specify solid phase

properties. The same property values can be applied to both aqueous and oil phases. Or you can
specify different values for the two phases. Use the combo box in options column to specify different olid Phase Densities
phase properties. Liquid densities are required. Rest are optional

Iten Options Units | Water | Polymer | Xlinker | Gel Dead_0il
[ Aqueous  Aqueous  Aqueous  Oleic

Apply data to ... | Water an... '

Density Mass den... 62.4 62.4 62.4 62.4 50

Liquid compres... 1/psi

Ist thermal ex... 1/F

2nd thermal ex... 1/ (FF)

Pressure—tempe. 1/(p..

< >
Update gas density continuously as Gas-ike liquid density option Non-inear density mixing option

opposed to beginning of each time
step

RE SCHER = B
6. #EAN “1/0 Control” #4y, %% “Simulation results Output” , riii
“Select Grid variables” 5] “Select” &, EFELL TS
- WRPfEH S (ADSORP)
- TSR OB Sy R (ADSPCMP) ——  HERERFAL =
ppm
© H TR B RGN IR & B 2E 73 2L e (VISWCOM)

Output Type View/Edit TNEXT Dates

Frequency of Simulation Results File writing - When to write (WSRF)

Date/Time | Infor... | Writing Frequency [Value |
Initial Well Specifed frequency 1

Initial Grid Every TIME or DATE keywords (TIME) N
Initial Sector Every TIME or DATE keywords (TIME) N

Items in Simulation Results File - What to write (OUTSRF)

Date/Time ‘ Infor. .. ‘ Variables selection A—
Initial Grid Select grid variables | Select
Initial Well Values in mass and volume units (MASS)
Key Words Variable Description Special Un q
D ACT-COEF Display the species activity coefficients (ACT-COEF)
ADSORP  Component adsorbed (ADSORP)
ADSPCMP Composition of key component used in the calculation of adsorbing ... | PPM
D ANGLER . Angle of 3D radial grids (ANGLERADGR)
D AQ-SP Aqueous species fluid concentration in Moles per Litre of water for a...
D AQHEAT...  Net heat influx to aquifer (AQHEATCUM)
D AQHEAT...  Rate of heat influx to aquifer (AQHEATRATE)
D AQWATC... Netwater influx to aquifer (AQWATCUM) -
D AQWATR... Rate of water influx to aquifer (AQWATRATE)
D BBTHRESH Tensile threshold for the Barton-Bandis model (BBTHRESH) v
[ ] BioT Biotifl constant (BIOT) >
D BIOTI Biotd constant in direction (BIOTI)
(] BloTJ Biot#l constant inJ direction (BIOTJ)
bl [ RIATIC RinHB canctant in K diraction RINTI

7. miii “OK” .

8. A LMt +IIn Special ZF &,
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Outout Type

Frequency of Simulation Resulits File writing - When to write (WSRF)

ltlems i

View/Edit TNEXT Dates

Date/Time | Infor... | Writing Frequency [Value |
Initial Well Specifed frequency AR

Initial Grid Every TIME or DATE keywords (TIME) )

Initial Sector Every TIME or DATE keywords (TIME) A

Date/Time ‘ Info]
Initial Grid
Initial Well

Write floating point data to SR2|

Date/Time:

Simulation start date: 2011-01-01

n Simulation Resutts File - [SE N EAPEL SR Te QY ol 5

Grid

Note: (1/0) after the Wel
control keywords or

lux-sector
FlexWell

20110101 10) Iml

,

DYNAGRID writing frequency

Comments for QUTSRF at Initial

| OK | | Cancel | | Help |

9. riili “Select” #Hl, WWFAE /KM P RESYIRI TR > H, W Sl
Ry

CITRE ) “Insert” ¥EIH, 7y Xlinker 1 Gel #1EHiIItA &,

W“OK” B

Frequency of Simulation Results File writing - When to write (WSRF)

View/Edit TNEXT Dates

Date/Time | Infor... | Writing Frequency [Value |
Initial Well Specifed frequency A

Initial Grid Every TIME or DATE keywords (TIME) h
Initial Sector Every TIME or DATE keywords (TIME) h

in Simulation Results File - What to write (OUTSRF)

[ Variables selection

Select grid variables

Values in mass and volume units (MASS)

Y[ select

~

Select

ltems i
Date/Time Infor. ..
Initial Crid
Initial Vell
Initial Special

X

Insert

[ | BLOCKVAR

[] MAXVAR

] MINVAR

] AVGVAR

>

10. # N “Component” #S 7,

v
[v] massFRAC
]
-

MOLEFRAC
VOLFRAC

Special Variable Name ‘Well 1 | Component Phase Indicator/stat A
MASSFRAC Injector ~ Polymer Y WATER
MASSFRAC Jinjector ™ Xiinker ~ WATER
| injector Y[ Gel w WATER

~

FE T 3k T JF 3%k £ “Reactions”

“Reaction” ZZiUM)Fik, EFE “Add a Reaction” o

33
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114 31 KIR. RIREROEH B E 2R E (STARS) CMC'

Reaction Add a Reaction

Copy Current Reaction Advanced

Delete Current Reaction Reaction Rate N
Delete All Reactions
Deviation from Equilibrium

11, A RMNARRE T (BRMNEER) A 3230, FANRNYIEEYIM
Xlinker LA F=W) Gel WIMLZEITEREIIN 1, A “Apply” i
“OK” $252 [

Item Default ‘ Value Advanced

Reaction frequency facto... 3230 Reaction Rate 3
Enthalpy (negative for e... |0 Btu/lbmole
Deviation from Equilibrium...

Activation energy (EACT) 0 Btu/lbmole

Reaction Order Usage (RX... |FULL h

Burning zone temperature... |44.6 F

Burning zone temperature... | 3140.6 F

Tten Water Polymer Xlinker Gel Dead_0il
Aqueous Aqueous Aqueous Aqueous Oleic

Reactant stoichi... |0 1 1 0 0

Product stoichio... |0 0 0 1 0

Component reacti...

Reacting in phas... | Not se... " Not se... | Not se... * Not se... ' Not se... "
Concentration fa... |[ ] ] O O |
Use Mole/Mass De... |[ ] ] O O O

Critical value o...

1 Polymer + 1 Xlinker === 1 Gel

OK | | Cancel | | Apply | | Help |
-

12. 3£\ “Rock Fluid” #B4y, i%&#¢ “Adsorption Options” , HT1EAEMFH
AVEXI, FRATKAIE 2 PORFEA 1, &R Frs k.
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Adsorption Settings
Composition dependence’
@ Independent of temperature
(:) Dependent of temperature

(:) 2CMPW - component number NUMW in aqueous phase
(:) 2CMPX - component number NUMX in oleic phase

(:) 2CMPY - component number NUMY in gaseous phase

Mumber of temperature valles:

Adsorption dependence:
@I Langmuir isatherm coefficients

(:) Table of adsorption versus composition

Mumber of rows in each table:
Number of Adsorption Rock Types:

OK | | Cancel |

13. BN “Rock Fluid” #37y, i%#¢ “Adsorption Components” , iy
FiskikFE “Add Adsorption Component” , EFE “Gel” H o a4 Wt
KBS

14 AW N PR [ Langmuir R%, middr “OK” o

Adsorption Component: ‘GE| "‘ m | Change Adsorption Options |

Composition dependence will be taken from phase: ‘ water (agueous) phase ~ ‘

Langmuir isotherm coefficients:

First parameter for the a... | 11.46181721
Second parameter associat... |0
5. b485e6

Third parameter for the a...

Resistance factor applied to phase (ADSPHBLK): |water (aqueous) phase ~
Rock Dependant Parameters: Adsorption Rock Type:
Maximum adsorption capaci... | 4.5918e—6 lbmole/ft3
Residual adsorption level... | 4.5918e-6 lbmole/ft3
Accessible pore volume (P...
Residual resistance facto... |80l
oK | | Cancel | | Apply | | Help
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CMC

W Component Adsorption

Adsorption Component: ‘GB|

"‘ |I| | Change Adsorption Options |

Composition dependence will be taken from phase: |water (aqueous) phase ~ ‘

Langmuir isctherm coefficients:

First parameter for the a... 11.46181721

Second parameter associat... |0
5. 548be6

Third parameter for the a...

Resistance factor applied to phase (ADSPHBLK): ‘ water (agueous) phase v

Rock Dependant Parameters: Adsorption Rack Type:

Maximum adsorption capaci... | 2.06574e-6 lbmole/ft3
Residual adsorption level... | 2.06574e-6 lbmole/ft3

Accessible pore volume (P...

40

Residual resistance facto...

[ ok || cacel || Aoy || e |

15. 3 N “Reservoir” 4+, B JF “Array Properties” #f, X i

“Adsorption Type, *ADSTYPE” .
X VY%

4 1 1/0 Control
+/ Titles And Case ID

.

- \/ Restart

%/ Text Output
v/ Miscellaneous
=v :
FESReservoir
I/ Grid
4%/ Array Properties
Adsorption Type,

-~/ Simulation Results Ou

%/ Run Time Dimensionit —

*ADSTYPE |

16 RN AR 1 PG IREERE GF 1 -4 B, BRMEa A

2 S EBEREE (655 -6 ),
HEE.

SRR “OK” THE S L)

Edit Specification
Onyfor Start Time, Goto | Adsorption Type

<] ‘unRzg’ms}Szdﬂ's|| Copy Properiies |

NULL Blocks Pinchout Array

Adsorplion Type Block Vol/Area M

UNITS:

SPECIFIED:

HAS VALUES. X X

Whole Grid
Layer 1
Layer 2
Layer 3
Layer 4
Layer 5
Layer 6

== ==
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17. fEFF R X “INJECTOR” , M0 H ¥ 2012 — 03 — 26 (25 450
K) , i “Injected Fluid” #3325, R EEY AN 1000 ppm,
Xlinker A 200 ppm, %HEDLFELBIEE ek, A “apply” #
{{OK” R

e . - o x|

displayed wells 2 of 2 2012.00.26 . Well: 'Injector’ at 2012-03-26 (450.00 day)
Name / Date | Event ]
ID & Type
Injector Injected fluid WATER
2011-01-01  WELL
INJECTOR Constraints
constraints # | Conponent [ Jole Eraction. Nomalize
injected fluid Multipliers 1 Vater 0.999996446
2012-03-26  INJECTOR |
] 2 Polymer 1. 8033e-06
[finjected fluid]] Wellbore . —
2012-08-23  CTRTRCTOR— 3 Alinker || 1.75081e-06
constraints Injected Fluid 4 Gel 0.0
injected fluid
Producer oot 5 Dead_0il 0.0
2011-01-01  WELL e = 1
PRODUCER 6 Total: L0
constraints Layer Gradient
Gas Lift

Guide Rates
Infection fluid / stream attributes
Comments
[ temperature
[ steam quality

[ Pressure

Reset Page

= oo g | = |

18. N “Wells & Recurrent” #4), i%&$F “Well Completions (PERF) ”
I, fE “Well & Date” FExFikFIENT:.

19. fEH 4 5210 i Sk ik $ “Completion - Copy to New” , FikFEHIM
“2012 - 03 - 26”7 , g7 “Apply” .

M Well Completion Data (PERF)

Well & Date: | & Ijector 20120326 -] INJEGTOR UNWEIGHT
General Perforations Rel Perm.Options
Well index type GEOA calculated from geometry, anisot:opic‘
Calculating well index... | Directional Weighting T
Geometry:
direction K axis N
radius (ft) 0.25
geofac N/A (computed)
wirac 1
skin 0 Calculate
wdfac
Use layer IJK directio... | LAYERXYZ apply only with GEOA T
Reset Well | OK | | Cancel | | Apply | | Help |

20. EE F—, EBEE AHE 2012 - 08 - 23, Apply.
21. N T BRI EEHBIERE, RHIXE/NEH S FL. £ “Well & Date”
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FEPEFLHE “2012 - 03 - 267 , #EAN “Perforations” FpZ%, it
FEEQ “Status” REIXNTNEE 1 - 4 FERISHFL.

Well & Date: ‘ & Injector 2012-03-26 ~ | El INJECTOR UNWEIGHT
le Tabl -
—] General Perforations Rel Perm.Options
Add perfs with the mouse
Perforated grid blocks' | Use trajectory perf intervals | | 2 Begin | s o .A. EE
ey b4 Use. .. ‘ Connect to For. .. Status | Ref. Layer | WI — Geom (... ‘ Len. .. Blo...
o 1 |111 Surface 1 Closed ® = 200 0.0
x 2 112 1 B! Closed YO - 20.0 20.0
3 113 2 B! Closed YO - 20.0 40.0
4 [114 3 B! [Closed  |¥ © = 20.0 600
5 115 4 Y1 Open O 99118. 532 10.0 80.0
6 116 5 Y1 Open O 99118. 532 10.0 90.0
< >
Reset Well | oK | | Cancel | | Apply | | Help |

22. RAF UM “GellInjection. dat” , 25T STARS 11T, FFLLELLAR.

K, R, BRERML

Geﬂnjlechcn‘!ﬁ
Viater Saturation 2015-Feb-09 J Plane: 1of 1

E Water Cut SC

0

)] °\n --'=:---:-:::==..-.----|
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910 s 20 I
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€9 . . . ‘ 0 —ms . ‘ ‘ .

5 2 2012 2013 2014 2015 2011 2012 2013 2014 2015
== WaterFlood.sr3 === PolymerFlood.sr3 === Gellnjection.sr3 == WaterFlood.sr3 == PolymerFlood.sr3 == Gellnjection.sr3
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