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RESULTS SIMULATOR STARS 200900  **#5i 48] %% #¢ stars V2009
TITLE2 'SOURCE/SINK -2D'  ** /i 2

*INUNIT *SI ** AL SI

e e e e e e e e e e ek

TITLEL'SAGD - BITUMEN-STEAM-3D-DISCRETIZED'  ** /i 1
TITLE3 'HEATING AND OPERATES WITH MINIMUM BHP 3235, KPA'  **: i 3
**CHECKONLY

INTERRUPT STOP
ke kAN A L 8 T e etttk
WPRN GRID 0

WPRN SECTOR 0

WSRF WELL 1
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WSRF GRID 1

WSRF SECTOR TIME

WPRN ITER 1

OUTPRN WELL LAYPHASE

OUTPRN GRID KRG KRO KRW MASDENG MASDENO MASDENW OBHLOSS PRES SG SO SW

TEMP VISO

**SMALL

OUTPRN RESALL

OUTPRN ITER BRIEF

OUTSRF GRID PRES SG SO SW TEMP

OUTSRF WELL COMPONENT ALL

OUTSRF WELL LAYER ALL

OUTSRF SPECIAL MASSFRAC 'Injector-L' 'WATER' WATER
MOLEFRAC 'Injector-L' 'WATER' WATER
VOLFRAC ‘'Injector-L" 'WATER' WATER
MATBAL AQUEOUS "WATER'
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STMQUAL 'Injector-L'
PHWELL 'Injector-L' PRES SURFACE
AQFRTOT WATER RATE
OUTSRF SPECIAL WELLENERGY 'Producer-L' RATE
STMQUAL 'Producer-L'
PHWELL 'Injector-L' PRES DOWNHOLE
*XDR *ON
*PRNTORIEN 2 O
PRINT_REF ON
*OUTSOLVR *OFF
*MAXERROR 20
PARTCLSIZE 1e-017
SR2PREC SINGLE
**$  Distance units: m
RESULTS XOFFSET 0.0000
RESULTS YOFFSET 0.0000
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RESULTS ROTATION 0.0000 **$ (DEGREES)
RESULTS AXES-DIRECTIONS 1.0-1.01.0

**$ KAEAKAKAEAKAKAAAKRAAAAAAAAKAAAXAAAAAAKAAAAAAAAAAAAAAAAAAAAAhkhkhhdhhhkhhhkhhhiihiiiik

**$ Definition of fundamental cartesian grid 52 L Ff AL xR A%
S
GRID VARI 505 30
KDIR DOWN
DI IVAR
50*1
DJ JVAR
5*100
DK ALL
7500*1
DTOP
250*%300
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VAMOD2 05 10505

NULL CON 1
PINCHOUTARRAY CON 1
VATYPE IVAR

49*1 2
POR CON 0.3
PERMI CON 1000

*hkkhhkrkrhkr i hhk % X % . Eﬁ —I‘%‘ jifjﬂ( # %**************************************
o GRSl IRy
WELLBORE 0.159
***\WELLBORE rw & EHOFR AR, B IR IS WA / oS ak R SCR UL I
***Indicates that a discretized well will be defined. Each discretized wellbore needs its own *WELLBORE keyword.

***Quantity “rw” is the inside well radius (m | ft | cm), or inside tubing radius when well is circulating.

***LAMINAR
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***Forces the wellbore flow to be in laminar mode so that the flow correlations are not used. AR A K 20, ARSI
***Jse this keyword for vertical or deviated wells, or runs where counter-current flow is present. X /o4t 7 M T EHIHsBIIE, s 5t
15

CIRCWELL 0.18365 50 5 25 0
***CIRCWELL ra i j k nwbwt (*RELROUGH relrof) {38t A% =X, € X IHE R
***ra=Annulus inside radius (m | ft | cm), which must be greater than the tubing radius rw. 378 N48, WAUKTIE 1%
*** j j k=1-J-K address of the grid block which defines the downhole end of the well (toe). 5 XA PIA% ki) for &
dekde This block must be at one end of the well structure defined by *RANGE.'t Wi AE*RANGE & S 45 46 1) — i
***nwbwt=Number of sections (blocks) in the circulating well that do not contain tubing. & SCAGIRFH: P ASEL B 1 1H) A% 4K

WELLINFO
***F|ags printing of detailed wellbore information. — 7& % H &5 B SC 15 A 4T ENRELE I 1845 bR &

REGIME
***This keyword indicates that another method for friction pressure drop calculation will be used. X/ < ¢ W55 51 HAH R 1) B2 [
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i R RN
***|t first evaluates the flow regime and then calculates friction pressure drop and liquid holdup accordingly. B G iEA A A, SR )5 R 15 i &

TS EE RS B AN 4

** WELLWALL 0.059425 3.738e6 **Rt_o
***  WELLWALL rwo hcww
ESCIME (BE) 4L
** rwo=Tubing (wellbore) outside radius, which must not be less than tubing (wellbore) inner radius rw. & X4z, HOBANTAH -
WAE rw.

** heww=Tubing (wellbore) wall heat conductivity (J/m-day-C | Btu/ft-day-F | JJcm-min-C). & S #ut 5%

**x  ANNULUSWAL 0.186825 3.738e6  **Ran o=Rcas i & XHTFSH
**  ANNULUSWAL rao (RZZBEANME) hcaw — (RZFFEEHAEL 55
** CASING 0.19 3.738e6 5. **Rcas_o

**  CASING rcas (EHME) hecas (BEHULESR)
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**  nwbwca (Number of grid blocks in a discretized well without casing) BB h B N 45 10 M A% 4k

RANGE 50:50 1:5 25:25 ** & X B HEH e

**RANGE i1(i2)  j1¢j2)  K1(k2)
**|ndicates the addresses of grid blocks through which the wellbore penetrates.

**All discretized wellbores require the first address line; a deviated well requires the second line as well. BT 17K V- FH- AR 75 B — AT Bl fiiik
2 T

**Each address line must indicate a range in exactly one direction.

B A7 k2 LR — A7 1)

**The total number of blocks penetrated must not exceed the dimension limit for well layers. 52 S E GG L PIES BN GEB L I 2 1) 4E
Sl

**This keyword defines only the blocks which contain the discretized wellbore.
VIR e SCE A B 157 1) Y
**For a horizontal wellbore the end that is connected to the surface will be determined X T 7K P, B H 508455 Hb 1 3% 32 10— i 2 3 ok
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**hy the perforation keywords in the well data section.For a deviated wellbore the two ranges defined by the — HR IS FLOCEE 52 S5 X T4}

Hes BEHGHR 7> B AT E

**two *RANGE lines must have exactly one block in common, which also must be at one end of each range. A+

*hkkkkhkhkikhkihkhkhkikoz ) A — ELBw B T e
B S — BB ot

WELLBORE 0.159 **Rt_in

**LAMINAR

CIRCWELL 0.18365 50 3)

WELLINFO

REGIME
** WELLWALL  0.059425  3.738e6 **Rt_o
** ANNULUSWALO0.186825  3.738e6 **Ran_o0 = Rcas_i
** CASING 0.19 3.738e6 5. **Rcas_o

RANGE 50:50 1:5 30:30

PERMJ EQUALSI

30 0 **Ran_in
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PERMK EQUALSI
END-GRID
w G AR R
ROCKTYPE 1
PRPOR 3100.
CPOR 1.8E-05
ROCKCP 1.5E+06
THCONR 1.5E+05
THCONW 5.E+04
THCONO 2.E+04
THCONG 140.
HLOSSPROP OVERBUR 1.E+06 8.E+04
UNDERBURO 0 **1E+06 8.E+04

ROCKTYPE 2
PRPOR 3100.
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CPORO

ROCKCP O **1.5

THCONR O

THCONW 5.E+04

THCONO 2.E+04

THCONG 140.

HLOSSPROP OVERBUR 1.E+06 8.E+04
UNDERBUR 1.E+06 8.E+04

**THERMAL ROCK TYPE DESIGNATION & SCAATWIMERAL, wiElch 1, AREEIHH 8 2
THTYPECON1. **RESERVOIR

THTYPE WELLBORE501:525 CON?2. **INJECTOR

THTYPE WELLBORE 501:530 CON?2. **PRODUCER

T e % XYJZILE M—‘*ﬁ :Iﬂ:g O T T T

MODEL 2221

11
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** properties are defaulted (=0). Dead oil K values ** are zero, and no gas properties are needed.

COMPNAME "WATER' 'OIL"

CMM T
0.018 0.45

PCRIT ** I SR )
0.0E+0 0.0E+0
TCRIT 1l S
0.0E+0 0.0E+0
PRSR 10000 ** 2K T)
TEMR 10 ** S
PSURF 1.013E+2 ** 1 & )
TSURF 2.0E+1 b 7
CPG1
0.0E+0 9.42E+2
MASSDEN AR

999 990

12
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CP **|iquid compressibility (1/kPa | 1/psi) at constant temperature
4.463E-07 1.5E-6
CT1 **First coefficient of the thermal expansion correlation (1/C | 1/F). ctl is the thermal expansion coefficient
when ct2 = 0.
1.563E-04 6.84E-4
CT2 **Second coefficient of the thermal expansion correlation (1/C**2 | 1/F**2).
**The thermal expansion coefficient is ctl + T-ct2 where T is temperature expressed in absolute degrees (R or
K).
**See Second Temperature Coefficient below.
0.0E+0 0.0E+0
AVG **AB UG AR R
0.0E+0 0.0E+0
BVG
0.0E+0 0.0E+0
kel TEMP
VISCTABLE ok kkkkkrxo b ] 24 %

13



BT B O RS SO

-
Cm(j COMPUTER
MODELLING

— GROUP LTD.

**$ temp
1
11
20
40
60
80
100
120
140
160
180
200
220
240
260

20000000
2000000
450448
22300
3073
680.6
212.63

0

0

0

0

0

0

0

0 85.54
0 41.57
0 23.32
0 14.6
0 9.96
0 7.26
0 5.99
0

4.49
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280
300
320
340
360
380
400
420
440
460
480
500

s % X ;‘;H Y;} EHE] sz *hhkhhkhhkhhkhhkhhkhhhhhhhhhhhrihx
Z £

*ROCKFLUID

3.73
3.12883
2.696274
2.362967
2.100655
1.890752
1.720653
1.58157
1.467203
1.372926
1.295235
1.23141
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RPT 1 STONE2 WATWET

*x

> Sw Krw

%

SWT

**$ Sw krw
0.130 0.000
0.178 0.033
0.227 0.070
0.275 0.110
0.323 0.151
0.372 0.193
0.420 0.236
0.468 0.280
0.517 0.324

0.565 0.369

Krow

krow
0.948
0.786
0.637
0.502
0.381
0.275
0.184
0.109
0.052
0.014
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**

SLT
**$

0.610
0.662
0.710
0.758
0.807
0.855
0.903
0.952
1.000

Sl
0.245
0.295
0.346
0.396

0.411
0.460
0.506
0.552
0.599
0.646
0.694
0.742
0.790

krg
0.250
0.174
0.117
0.077

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

krog
0.000
0.003
0.014
0.032
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0.446 0.048 0.059
0.497 0.029 0.094
0.547 0.016 0.138
0.597 0.008 0.191
0.648 0.004 0.253
0.698 0.002 0.324
0.748 0.001 0.405
0.799 0.000 0.494
0.849 0.000 0.593
0.899 0.000 0.702
0.950 0.000 0.948

**WELL BORE RELATIVE PERMEABILITY TABLES

Fh——— - - - - - - -

*RPT 2
*SWT ~— *

18
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**  Sw Krw Krow

**

0.000000 0.000000 1.000000 0.000000
0.9999 1.000000 0.000000 0.000000
*SLT

** Sl Krg Krog

**

0.000000 1.000000 0.000000 0.000000
1.000000 0.000000 1.000000 0.000000

**WELL BORE RELATIVE PERMEABILITY TYPE
KRTYPE CON 1.

KRTYPE WELLBORE 501:525 CON 2.

KRTYPE WELLBORE 50 1:530 CON 2.

*hkhhkhhkhhhkhkhkhhkhkhrhkrhkhhkhikz \V/ 7 VAN *khkhhhhkhkhkkkhkhkhkhihhikhkhkhkhhkhiiriiixixixkx
5 IR AT
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*INITIAL

*VERTICAL *DEPTH_AVE
*INITREGION 1

REFPRES 3000

REFDEPTH 305

DWOC 330

DGOC 300

R T % X i& {E _[7[— ﬁ }"3_'3 trEIJ 72% i E R T T =

*NUMERICAL

*PRECC 1E-5

*DTMAX 5.

*CONVERGE *TOTRES *NORMAL
*NORTH 50

*ITERMAX 50

NORM *PRESS 300

20
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NORM *TEMP 100
NORM *SATUR 0.3
NORM *Y 0.3
NORM *X 0.3
NORM *W 0.3

R T T % X # & ij] I;g i&ﬁ R R R =

RUN
DATE 1990 01 01.
DTWELL 0.001

**xxxSOURCE SINK WELL DEFINITIONS 5 SO
WELL 'Injector-U’ FRAC 0.5

T AAAFKIFIII IS AAFFIIIIH G Y EFTENIE Injector-UrHskkrkkskohohokok
INJECTOR MOBWEIGHT 'Injector-U'

TINJW 266.9 i N

21
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QUAL 1 NG 3
INCOMP WATER 1.00.0 *xUT N ZH Y,
OPERATE MAX BHP 5200. CONT REPEAT **EVE AN ) 5.2MPa

** "Size" is 1x1x1 for noncirculating wellbore
**$ rad geofac wfrac skin
GEOMETRY J 0.05 0.249 1. O.
PERF GEOA 'Injector-U'
**$ UBA ff Status Connection
50125/111 1. OPEN FLOW-FROM 'SURFACE!

WELL 'Producer-U’ FRAC 0.5

*hkkkhhkhhkhkhkkkhhihh E X J: %B EE ? j:[: P I’Od UCE[- U FFFFxkkdddkdkhhhhdkkhhhrhdkkxhrx

PRODUCER 'Producer-U'

OPERATE MIN BHP 4400.4 CONT REPEAT **5E 14 4.4MPa

OPERATE MAX STEAM 10. CONT REPEAT

**$ rad geofac wfrac skin

22
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GEOMETRY J 0.05 0.249 1. 0.

PERF GEOA 'Producer-U'

**$ UBA ff Status Connection
50125/211 1. OPEN FLOW-TO 'SURFACE

WELL 'Injector-L' FRAC 0.5
kAR Rk R S SR BT AN G INjector-L" *xksotsokskikdkkododokdokokdodok ko ko
INJECTOR MOBWEIGHT ‘Injector-L"

TINJW 266.9

QUAL 1

INCOMP WATER 1.00.0

OPERATE MAX BHP 5200. CONT REPEAT
**$ rad geofac wfrac skin
GEOMETRY J 0.05 0.249 1. O.

PERF GEOA 'Injector-L'

**$ UBA ff Status Connection

23
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50130/111 1. OPEN FLOW-FROM 'SURFACE'

WELL 'Producer-L' FRAC 05
FxFkdkkxxxkkkkkok g SR B AE PR Producer-L Fkksxkakkkokodkkokokoxokokokokkokodokokok
PRODUCER 'Producer-L"
OPERATE MIN BHP 4400.4 CONT REPEAT
OPERATE MAX STEAM 10. CONT REPEAT
**$ rad geofac wfrac skin
GEOMETRY J 0.05 0.249 1. 0.
PERF GEOA 'Producer-L'
**$ UBA ff Status Connection
50130/211 1. OPEN FLOW-TO 'SURFACE'

OPEN 'Injector-U’
OPEN 'Producer-U'

OPEN 'Injector-L'

24
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OPEN 'Producer-L'

DATE 1990 01 02.

DATE 2002 10 01.

STOP
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