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74 H: MHRFLIBERIERIE (IMEX 5 STARS)

mEN: LEE. R

WERER T, s RH R E 3 IAEE . HUEEDLHE RS . MR RE.
AT AT N Y TSRS O AR R E LT REUR - IS (Geothermal
Simulation) H3IZ TR FE R . AR S5 B SE BRERAE 1R 1 B2
7N QRT3 ST AR AU R I R AT 2R

o BT T e 2
T HEEBEBLAIHLIE oo 2
=L BRG] (—) FHEE (HDR) EEBA e 3
Lo BB Z B oo 3
2.0 B PVT U oo 6
3. BUEARHBEREIE oo 8
B N 1= X A 2 OO 9
5. BUEH. APEHRIEEFIETFL oo 10
6. UNIIKTTIEZEZLGE oo 13
7o W IMEX BT e 19
8. 7 Results Graph BT ZER oo 20
9. 4 IMEX #EAYHEHA STARS B oo 21
10. 5 X STARS BEIIIIIMES E oo 26
11 58 SCFHERBIAEIE oo, 28
12. AN (170 Control) 43 v 28
13, WERE T BRI BRI IR AT s 30
14, THE STARS HUFETF KA oo 32
15, HUBTF RABEILGE AT oo 32
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. HLEREE R 038

AR A BE IR AP R AR B, HUARRE T 70 =2 JRZ AR IR KA
G YR 5 T A B JH (Enhanced Geothermal Systems(EGS)), tHIF# A
(HOT DRY ROCK).

RIZHIAER: feail T H R — R (RN T 200m)YE N A Ak b
TOKAH KRR, E B REE AT R

IR TR BEUR . FR 2L K, SRIEIE BN TS H AT IR A
JH H Hh #A R

THEH AT FRHEUR 3000m. TRE KT 200°C, W ESAEAE RIS
B R A A BRI RN E I AR T IRE I Rt TR E A —
FFENAIK, TEH R, 285 #ae LUK E#E 287500 7 U 5 — DR

EM#

T MR AL

M AU RS B R ) L EA LA 3 51

D B F14 25, Wi I

2) ERSEL, BIPAE SRR

3) ksl WREFEIET . RINRGENIK TR A2 2 .
TR IR 75 25 DU 3

1) SR OKIHE RS

2) #R GUFRFEED

3) WEhAE ) OKJIIERERSE, [ERAAP SRV);

4) FWRIRRI P BB, WAL, bR,

5) LA A BUERYE, HRE L AE,

6) AL & 5
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=\ BPREH (—) THE (HDR) fifi 20

STARS BADL & 2 1 LA T s HACRAR LK a0 L35, FE b HVEH07 T A B 15
RIS AT, B O B B B fF . N T — R 5 S bR R R ok
TR H AR AL PR L AR

WA RALRB T RAGEE, TR — BT ATk /152, Builder Hikh
RPN 2016 JEOT U674 BE B STARS #AIRI/K /) 554%. v 1 J7 {8 2016 fi
Z AT FE R STARS BRI ETT R, ASCHe A IMEX [BIHIDLES R A ik 71
R, SNEHEN STARS BEASREBHUARE IR HAUR,  LARITA R I #E
BARAER O, —HHTEARK, H—HHTREHK. SETHE 10 Frf
] SR H R 3

2016 RS2 Ja FIRRAS, AT LA 42 Builder 817 STARS FEZU /K /) 5 2454
f&. M P LAEHHEST STARS MBI R B, AN Je 57 IMEX BEA 4%
STARS, FATH I LA H ARG 3L

1 M2 Es

D) Wikt Launcher F1#) Builder Bl#5, 63 New, Hri— A,
2)  TESRH X TEAE g R

« IMEX ##l#%, SI ¥, Single Porosity FLfL %7

* JF4s H #1 2000-01-01

3) Bl OK Wik

Simulator Working Units Porosity Shape Factor
(I GEM (@) 5| (@) Single Porosity Ciirrbi e Eaain
(®) IMEX () Field ) DUALPOR Varren-snd Root
() STARS (1Lab ) DUALPERM
) MoDs! ) MG
Advanced ) SUBDOMAIN

Subdivisions for Matrix Blocks
Number of subdivisons

“olume fractions
(2 values expected)

Simulation Start Date

“ear: |ZDDD | Ml:lnth:|1 | Dray:

oK Cancel
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4) £ Builder Ft i Z2 IR AL, idi Reservoir — Create Grid
— Cartesian, BIEHK/RMHKE.

5) WEMEECH: 20 (I7H)D X10 (JHFD X10 (K ),
6) FE 177 [ HE 5N 20%50 (177 18] B 20 21 A& BT 50
K.

7 FE 1 J7 FHERH N 10%50 (T J7 A _EH 10 47 AR BACHR 2 50
K)o mii OKo

8) BT TH T EA B AR L4 o R SRR P SO PR BT AR
(Probe Mode).

9 i R R TR 18] ) Specify Property CGE @) %41, 1T

General Property Specification CG&EMJEME#E) FA%, 7E Grid Top 1)

Layer 1 FHIATIZERE 2000 (m), 7E Grid Thickness ] Whole Grid H

N 50 (m), BF—)2#AN 50m.

i ° General Property Specification = | = =
Edit Specification
Oriy for Stast Time, Gorto Propetty. | Grd Top - [ {ise Rexions:/ Sechs |
Grid Top Grid Thickness Porosity Permeabiity |
LINITS: m m
SPECIFIED: X X
HAS VALUES: X X
Whole Grid |50
Layer 1 2000
Layer 2
Layer 3

100 i OK, 2 Fk< i H Block / Corner Value Calculation J& 4 it
HE D, WEOFEEZSLHFERENESE, A REN . S OK.
1) CEWE ML L 112D Areal B E8CH 3D View JF 527~ Grid Top J&
P

Grid Top (m) 2000-01-01

[Fiie Cracouger 1

User oscarm
Date S14/2014
[Zo< 1001

2,450
2,405
2,360
2315
2,270
2225
2,180
2,135
2,090
2,045

2,000
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12)  {ETERA1d; Rotate Reservoir #:4H © , #ek flbs /ot 8
FERR R AR AR e 54 o o 40 bR 20 SR [RI I #e(F Crl B2, K B
PRt BRI O R, BORE SRR B T T 4 N R .
A DU ) VR 2l SRR IR 5 80 J5 TR B SR 4R /NI 27 o

13)  EHE EIPEE, AFLBREE Porosity FliZi%E % Permeability i
f. sidi Specify Property (GE SUBME) #54, @it FHise 3L H]
Porosity Fll Permeability I, #£ Whole Grid *435il% A\ LL T BUE :

*  Porosity = 0.01

e Permeability [=0.01 mD

14) %% Permeability J 3-7F Whole Grid HEFP BT A7 5. 4%

1 ' General Property Specification |M
[ Edit Specification |
[ Oniy for Start Time, Go to Property: | Pemeabilty | x Use Regions / Sectors |
[
Porosity Pemeabiity | Pemeability J Permeabity K

UNITS md md n
| [sPECIFiED X X

HAS VALUES: X X X

Whole Gnd 0.0 ] | Equals | (equal) Equals | fequal)

Layer 1
| Layer 2
NEEE

EQUALSI, OK. Xf Permeability K #E4T FIFEAIHAE. DL E#R/ERIZR B

=TT R E R

15)  OKIEBH . 7f Block/Corner Value i+ & 17 S OK. £ CMG

2018 e, B M n] L@ fiid; Calculate Property (VHHJEME) 4241
KATIF

16D XUk At PR 152 LG X 35 ) Rock Compressibility (B{#
Reservoir — Rock Compressibility ¥17F), 7E CPOR C#H A K4 R2E0D

HEH %I\ 1.20E-5, 7E PRPOR (Z%]JE /1) HEHFHIA 20000, 2R)5 i
OK, XM A EBNIEF . IAE Reservoir B8N i% A Gt brid, R

LB E o
17) DR, 55 File—Save As, J§HT 5 47A
EXERCISE 1 HDR IMEX.dat.
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2. BIE PVT #iE

T CMG A A M R AR SO R Wit i), RIAE PVT #7), XL
H o R R B OE R AE . B2 T AR R KL 7y, B D9IX 2t FA i
EREEH
18) ALK A ) Components TR, 2R J5 X MODEL.

Model Tree View - O x
v 170 Control

»

v/ Reservoir 4
@ Components 4
&) Rock-Fluid L
»

»

»

@ Initial Conditions

v Numerical

. Wells & Recurent /

19)  #+ Launch Dialog to Create a Quick BLACKOIL Model Using
Correlations, . OK %4,

Option to Create a QUICK Model 52

@ Launch Dialog to Create a Quick BLACKOIL Model Using Comelations
*) Launch Dialog to Create a Quick GAS/WATER Model Using Comrelations
*) None of the above. Launch detailed dialog

R AP —E 8 TR PVT 88, ] RE 5 IE %

200 EFHIIEESRALLTE R

e fF Reservoir Temperature fE-HHIA 160 (& BALH]E C);

»  Generate data up to maximum pressure of i A\ 35000 (R4 HLA il
7= kPa);

« %I Bubble Point Pressure Calculation, i%%% Value Provided £,
JHIN 5000 kPa;

» Oil Density at STC #', #F¢ Stock tank oil gravity (APD){E A E 4 H
(R LRI, ISR N & 1 TR i A 20,

6
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e X7F Gas Density at STC LA R Gas Gravity (Air=1), FAEE Iz

N H i 0.85;

» 1E Reference Pressure for Water properties HEH1, %A 20000 kPa;
o HARIEDURE AHHEREME, R)EHH OK.

Quick Blackoil Model

21)
BLACKOIL PVT %4 .
22)
4 25

TEM AL B H X0 PVT Region:

" I Description Option | Value
1 Reservoir temperature 160C
2 Generate data upto max. pressure of
3 Bubble point pressure calculation Value provided N 5000 kPa
4 Oil density at STC(14.7 psia, 60 F) Stock tank oil gravity (AP) Y 20
5 Gas density at STC(14.7 psia, 60 F) Gas gravity (Air=1) N 085
6 Reference pressure for water properties 20000 kPa
7 Pressure dependence of water viscosity
8 Water salinty (ppm) 10000

1, Fi&EFE PVT Table £ F&F

HYYH Include Oil Compressibility in PVT Table, B[ Z& Ff A5 i

B Imex PVT Regions

PVT Region

PVT Table Type:

iy

| PVT Table General I Underssturated Data

[OH and gas {PVT) - Table Uses:

| [ Include Ol Compressibilityin PVT Table |

Tools »

[ includs Gas-oil Interfacial Tension in PYT Table

Gas expansion factor (EG] - ]

Differential liberstion table parameters

Bubble poirt pressure

Jil formation vol. factor

Solution gas-oil ratio

23)

B P | Rs | Bo | Eag ‘mso |v|sg |Comments -
kFa |ﬂ3/m3 | |m3fm3 ‘cp |cp
1 101.325 0.350586 1.13589 0.66946 665126 0.0145482
2> 427.904 0.896036 1.1372% 283674 E.4E724 0.0145727
3 Th4.482 1.50875 1.13886 5.01849 627255 0.0146058 =
4 1081.06 216806 1.14055 7.21458 607572 0.0146447 1
5 1407 64 286379 1.14234 542481 588108 0.0146884
6 173422 358975 114421 11.649 569097 0.0147362

=4.35113e-006, %iNJ5 H 3k H BAL 1/kPa.

%3 General IR FF7E F [H 1] undersaturated Co N A\ H £ H

| Imex PVT Regions

PVT Region

| PVT Table | General | Undersaturated Data |

Tools »

" Description ‘ Option i Default |Valu=

1 Reservoir temperature (TRES) 160C

2 DENSITIES

3 Ol density (DENSITY OIL) Stock tank ofl density 933.059 kg/m3

4 Gas denstty/gravity (OENSIT... Gas gravity (air=1) 0.85

5 Water phase density (DENSI... 924.919kg/m3
[0 UndonsutedCo €0)
7 Vo pressure dependence (CVO) DcpkPa
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24) il OK, KM PVT RE .
25)  Component {73 BUERLZA — N ax apbnid, KRS %
B OB

3. AIEMNEEREE

HDR & —FEH MR T2, Ea_ME. IR TS, &ikr
IKITEZL, A KNS AEROKIRED, JERE T fEAT, AT
AR, DA UK RS .

26) i A MSEEL ) Rock-Fluid— Create/Edit Rock Types. fE# Hi
(¥1%d O s 0 {241 I 1% 8 New Rock Type-
27)  F Relative Permeability Tables #&3i+ F, i Tools —

Generate Tables using Correlations.

Rockiype Properties | Relative Permeabilty Tables I _Ph_fster&ws' is Modeling |

Liquid-Giaz Kr Table (@) Liguid Saturstion

Gas Saturation

Generate Tables Us'mg Correlations...
Smooth Table...
Curve Scaling...

Coarsen Curves

Iinclude sreducible oil saturation due to water blocking i table

Sw |krw |krow | Pcow | Pcowi | Comment
kPa |kPa
00 0o

1
2 |
3 |
a |
" |

28) AR BE RN, A LTS

SWCON 0.10
SWCRIT 0.15
SOIRW 0.4
SORW 0.4
SOIRG 0.2
SORG 0.2
SGCON 0.05



CMG

74 W HHIT RBER R (IMEX # STARS)

SGCRIT 0.05
KROCW 0.8
KRWIRO 0.4
KRGCL 0.001
KROGCG 0.8
GIEEECE: 2.0

29) st Apply, )5 OK. ik midi OK, iBH Rock Types & [,
SIS 7E Builder (% 1 HY L —4LAIXHS & R ih £k .

300 WHLE A Rock Fluid #5> Bz A — SR E ARG, RIS
WECTEM. R AR RGN, sidi R Vo
Control, ¥LA] LLRAF T s

Kkr - relative permeability

4. & XA FAF

31)  AEEHHEE B fF) Initial Conditions 3%4H, XU Initial

Conditions.
32)  iEFE Water, Gas 1E N2 H VT GE IR AR K 34T 5 - B 405 P4l
5.

33)  FEAAREIX I CL R EE -

9
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* {E£ REFPRES (ZF%7)) HEHHIA 20000 (kPa)
* {E£ REFDEPTH (ZZ#IRLEE) HEFHiA 2250 (m)
* {EDWGC GHFHD HEFHA 4000 (m)

« {EPB (fHEW AL HEHIATY 5000 (kPa)

Initial Conditions M1
Perform Gravity-Capillary Equilibium of A Reservoir Initially Containing
~) Water, Oil, Gas { VERTICAL DEPTH_AVE WATER_OIL_GAS EQUIL )
() Water, Gil { VERTICAL DEPTH_AVE WATER_OIL EQUIL )
@ Water, Gas {VERTICAL DEPTH_AVE WATER_GAS EQUIL NOTRANZONE )
There will be no residual saturation in Gas Cap { GASZONE NOOIL)

Reference Pressure and Depth Phase Contact Depths

Pressure ( REFPRES )

Depth (REFDEPTH )
Water-Gas Contact ( DWGC )

Datum Depth for Output Pressure
Note: This item is optional.

Depth { DATUMDEPTH depth )

For more options use the Advanced
Pressure will be comected using the initial equilibrium pressure distribution ( Inteface

DATUMDEPTH depth INITIAL )

Trr—

(") Reservoir inttially saturated (FBE =P )

'@ Constant Bubble Point Pressure ( PB )

&
R, TEVIRSAET, T35 HDR PAEWE. N T BRUX Ao, -4
Fe A P A TR B ORI AR AR AL
34) A Apply, #RJE OK.
35)  BU{EAIF] Builder E& H, F&k T Wells&Recurrent IR 4k, fir
AR IR AR AL R R AR bRl .
36)  fRAFCAE.

5. QU A AL

AR T i SBA I, PR B0 H I FLR 2 R G B BB A A,
37)  miidi Wells&Recurrent T+, A5 B8 F o A4 AL B 1) Wells Ffi%

10
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¥ New.

38)  KHrdtan44 N PROD, 4 Type 8 PRODUCER. %%

Constraints £, Fi%&H Constraint definition B iEHE. HT N2 K &A1

OPERATE, BHP bottom hole pressure, MIN, 10000, CONT REPEAT
B ZATHP R LI B A 2 = L

44 INJEC

FHHIZEA: INJECTOR MOBWEIGHT

39

21 2% fF: OPERATE, STW surface water rate, MAX=100 m3/day

INJECTED FLUID (7 AJfifk): WATER

40) i OK M Create New Well A iE H .
41) 3 PROD 1 INJEC N iZ H i AFE Well & Recurrent ##E &b, F:

ZF DAL, RNATEHRE )
42) AR — O, SRS SE Validate AR R ET R BUE T
B M ERHRAARHIL, i OK KHE M.
43) By PROD 5514 H+5 33Xk 2000-01-01 PERF.

7E3%8 H ) Well Completion Data (PERF) L if , k4%
Perforations &1+ .

44)

O
RN A ¥, IR AMEE 41446, VER

=1 =3
45) Hrg 5
N I LS Sy Y
NI TFHF, i Applys
' -
i1 Well Completion Data (PERF) . . prp— =
Well & Date: "~ PROD 20000101 - E PRODUCER
General | Perforations | Rel Perm Options |
Add perfs with the mouse
Perforated grid blocks: l ﬁ Use trajectory perf intervals. . l l ©y Bedin L e
e H User Block Address Connect to | Well index WI| | Form factor FF | KH | D factar | Direction Status -
o 1 446 Suface Y O 1 1] ] K ais Y open T
% 2 hd6 1 Al 1 ] ] K ads N Open 7
3 |646 2 Yo 1 ] 1] K ads N Open ‘EE'
4 |746 3 Yo 1 1] ] K ads ¥ open
5 846 4 Mo 1 1] ] K axis ¥ open 7
& 546 ] Mo 1 ] ] K axis M Open T
T 1046 & Mo 1 ] 1] K ads ¥ Open T
2 1146 7 Mo 1 0 ] K ads Mopen T
i | e
B Reset Wel oK ‘ I o ‘ I Boply ‘ I Help ‘ |
[ = —— — gﬂ
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46) M TFHIZEHA LS INJEC EASE, SR H IR HEHEH HE Yes
SERCE RS EL .

47)  HERTH PROD KIS FLDER, 1EMARIIER AN 4:147 6, =
i Apply, BRI RIENIAIE —H L. S OK B H M ai i fLE .

= =
B Well Completion Data (PERF) i
Well & Date: - INJEC 2000-01-01 - INJECTOR MOBWEIGHT
| Genera | Perforations | Rel Perm Options ‘
Add perfs with the mouse
& Use tsiectory perf intervals. Ty Begin i
Perforsted grid blocks: = jginctay = Q i S
oy & User Block Address  Connectto | Wellindex W1 | Form factor FF_| KH | Dfactor | Direstion | Status | Ref Layer | W1 fmd'm) | Leng
o 1 478 |Suface Y 0 |t Q 1] K axis YOpen YO | 0646 500
- 2z |76 il Yo 1 ] ] K axis Y Open YO 0.646 50.0
3 |676 |12 Yo 1 i] a K axds Y Open VO 0.646 50.0
4 |776 3 Yo 1 a a K ads YOpen YO 0.646 50.0
5 |876 4 il 1 1] i) K axis Y Open YO 0.646 50.0
& |378 |5 Yo 1 a a K axds YOpen YO 0.648 50.0
7 |1076 6 Yo 1 a a K axds Y Open YO 0.646 50.0
8 |1176 7 Yo 1 1] i) K axds Y Open YO 0.646 50.0
9 [1278 8 Yo 1 (1] 1] K axis YOpen YO 0.646 50.0
10 1376 9 o 1 ] ] K axis Y Open YO 0.646 50.0
#11 [1478 10 Yo 1 i] a K axds Yopen VO 0.646 50.0
« [l 3
[ ooc J[ cmea J[ mm [ e |

48) WK NMCA U-2D Areal ‘Pl E~, HBRAESE 6 2, BF
FHHISTL:

M - i) Piane6ot10 | a (Tl
| Cantour Fill v |eGudTop > [|esa0o1-01 = | Popedy Proparty IMEX

Mode Tree View =% | EX_1HDRIMEX.2D CMGBUIder00 plot |
¥ YO Control ’
R ! Grid Top (m) 2000-01-01 K layer: 6
¥ Companents. [
e JF 0 100 200 300 400 500 600 700 800 900 1,000 S
¥ Mumarical I E g
= Tubing Tables (0} é 8 é
| Groups (0) E = 4
S Wells (2)
—“. ﬂ' INECTOR E
4 2000-01-01 PERF Fo o3
i : g
el v Ea S- 82405
# - Di.laes Q21 o 0
L :I\r“jff;(rcgpwsnuo E 4 o 1 2,360
< Spatial Property Madification E 8 (=g
ES 83 12,315
Ey =1 2,270
3 &7
E 1 2,225
E 8
-5 §- F2.180
%—Ig § E 2,1 35
E® ! 2,090
- 000 _ 39500 790,00 feet 5- B04s
=] e L WO i ;
E 0.00 120.00 240.00 meters E
E - 3 2,000
E 0 100 200 300 400 500 600 700 800 900 1,000 1

12
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FEAEARY s 0 — 26 H ]
49)  HEALE ) Wells & Recurrent 3£ XU Dates $1 7% M, s
#i Add a range of dates F&4H ¥ In—2H H #A.
50> £ To HMRMI H G HIEH 2010-01-01. HABGREBE, sids
OK. f£ Simulation Dates & H . s difi)i S [A] 2010-01-01 fI & ik
HE set STOP, #RJ5 Close 4Rl & H .

Select a range of dates

From:  [2000-01-01 (0.00 day)
To: 2010-01-01 (3653.00 day)

Step: 1 [ OK ]

Selected dates in the range: 121

6. IINKII R GE

TIE AR B, W2l K I KT AT EAN A KRR FA0K .
Builder BAbBAEH /K J1EZ (Hydraulically Fractured Wells) [7] 5 0] #4758
PR I, B B IS R/ INEEI TS BRI RS W R, LU R R DR 1 B R RS A b S AL 2R
4%,

51)  riidi Wells & Recurrent — Hydraulic Fracturing (2013.10 PA &
Z R A A% $¢ Hydraulically Fractured Wells) .

13
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B X _ EXERCISE_I_HDR_IMEX.2D ['cussuﬂsemsm |
¥ 10 Cortrol
¥ Fesenor Grid Top (m) 2000-01-01  J layer: 8
¥ Componerts
PR 0 100 200 300 400 500 800 700 800 900 1,000 & [ile: EXERCISE_{
¥ el Condions — 1 |User. oscarm
¥ Numerical
L Well New... 8
% Tubing Tables (@) Well Events... :‘.r_!_
| Groups (0 Well Trajectories. 3
Z-: :::ﬁ;n 4 Well Completions [PERF) .. g
= Trager0) Copy ek S
} < Well List (Open/Shut) Pattem-Based Wells... o~ 2‘450
|- < Spatial Property Modification Hydraulically Fractured Wells...
o e _8_ 2,405
~
— : 2,360
Trigger Mew... .
Wel List (Open/Shutl... ]
« 2,315
Dates...
Tubing Tables. .. 8 2,270
Reponting Groups... @
Gas-Lift Optimization... & 2 225
Import Production/Tnjection Data.. 5 i
by 3 2,180
Averoge B thon o
st Fi e
Fix Well Definition Detes... o 2,135
Validste well completions for NULL blocks.. L]
Validate simultzneous production/injection... o 2,090
Show Wells At Simulation End Date/Time
Open Welibore Diagram 0.00 385.00 790.00 feet 2045
——————— |
I Open Tooe the Vin 0.00 12000  240.00 mete
E —————
E 2,000
; q 190 290 SQU 490 5?0 600 700 800 990 1,qDU j
W-EXERCISE_1_HDR_IMEX.2D | CMGBuilder00.plot |
% vocontrol |
% Reservor E Grid Top (m) 2000-01-01  Klayer: 6
3§ Components |+
| T I | | | T | [=]
& Rocei Ml well e 0o 400 500 600 700 800 200 1000 &
& nitial Condtions. | Well Events..
1% Numerical |+ Well Trajectories »
% Geomechanics |+ Create iSegWell Keyword Helper File =3
E wessReawent || % well Completions (PERR).. .
< Wells (2) ~ Well Index Range (WIRANGE)...
g INJEC Copy Well..

k 2000-01-01 PERF Pattern-Based Wells...
Events (2) T e
£-e PROD ; . -

. 2000-01-01 PERF i i
#-F % Events (2) Geaup. Eeents

< Dates (121)

2000-01-01  (0.00)

2000-02-01  (31.00)

2000-03-01  (6000)

2000-04-01  (91.00)

[ols]

p & Well Connections..,

Trigger Neww...
Well List (Open/Shutl...

Heater Well...

-200

2000-05-01  (121.00) Dates...
2000-06-01  (152.00) Tubing Tables... =1
2000-07-01  (182.00) Reporting Groups.. 7

2000-08-01  (213.00)
2000-09-01  (244.00)

Gas-Lift Optimization..

Import Production/Injection Data...

2000-10-01  (274.00) S
2000-11-01  (305.00) Switch Cor 5
2000-12-01  (335.00) Avera

2001-01-01  (366.00)
2001-02.01  (397.00)
2001-03-01  (425.00)

52) g Hydraulically Fractured Well 7K JJ 24 M) 5. s 7] S 100550
] Non-Darcy Option EiAPEi£ETI R, Non-Darcy Flow Option (FEIAPH

BT HIEFE General Correlation. I #1EA44 E0E 7T H T3S /KAH:

e Alpha: 1.485¢9
e NI: 1.021

e N2: 0

e Forch max: 10000

Fix Well Definition Dates...

-500

Validate well completians for NULL blocks... ]

14
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Hydraulically Fractured Wells |__§:§_|
Fractures MNon-Darcy Option
Mon-Darcy Flow Cption IGenerElI Comelation - |
Phase Alpha | N1 | N2 Forch_max |
gas 1.485e+009 1.021 0 0000
water 1.485e+009 1.021 0 10000
oil 1.485e+009 1.021 0 10000

Forchheimer Number Weighting Factor 0.5

o] o)

FE: IMEX F4 U BRI % T . General Correlation & 138 B AF 1A
M e S A . fLBREABERNIRE, 25 RiES N IMEX Fit.
53)  PJ#e3| Fractures EIi <. MFZR A LS INJEC T H I 2000-
01-01, #RJ5 s ili New Planar Fracture Stage (2013.10 A2 Fi A 5

Tools — Add New Fracture). 7£ INJEC F[] 2000-01-01 H 3 R [fi Hi
— AN INJEC - Frac [F#1544%

54)  {E PROD | & 2000-01-01, 5545 A1 A5 BRI INGH 24 4% .
55)  EFFAMIE I INJEC — Planar Stage 1, it Fracture template
A Edit 4240 GXANFHE S 2013 FRAR DR Z BTRRAR ST AR 280K, K
FATHRE P — R TR E), WELT R

o L7AMINELE: 5

o JUTMBIINERE: 5

o K ITMMINEHE: 3

o REETIZ: 0.00l m

e BiEZ: 30000 mD

A& 5 T ]
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74 W HHIT RBER R (IMEX # STARS) -

o RHENK. 75m

r = ~
Hydraulically Fractured Wells .~ [
Fractures | Non-Darcy Option |
Well/Date/Fracture ~ *
INJEC - S
S000-01-01 Mumber of refined blocks in each direction
INJEC - Frac 1 =5 [T
INJEC - Frac 2 i I 7
INJEC - Frac 3
INJEC - Frac 4 K3 |74
INJEC - Frac 5
INJEC - Frac & Well: 'INJEC' at 2000-01-01 1 fracture selected
INJEC - Frac 7 Name of Fracture INJEC - Frac 1
INJEC-Frac 8 15| "Dt of Fracture 2000-01-01
{8EE - e Fracture parameters:
INJEC - Frac 10 Caniins E
INJEC - Frac 11 primary fracture width 0001 m
FROD primary fracture permeability 30000 md
2000-01-01 Grid refinement:
PROD - Frac 1 orientation J ais g
PROD - Frac 2 half length 75m
PROD - Frac 3 Grid refinement for horizontal wells:
PROD - Frac 4 | number of refined layers up
PRED-fmcs Iy number of refined layers down
PROD -Frac &
PROD - Frac 7
PROD - Frac & ~ | Stimulated Reservoir Volume: 375000 m3 Apply
L0k ] [ cancel
Fractures  Templates Non-Darcy Option
Collapse " ; .' Well: INJEC
5 >< Date: 2000-01-01
INIEC
120000101 Base name of fractures: | INJEC -Frac |
i Planar Stage 1
PROD_E_ Fracture template: w
£-2000-01-01 !
‘- Planar Stage 2 Select Perforations
() visible Perforations Only
(@) all Perforated Layers
() Perforations in Range of Fundamental Layers:
K from & o |6
Horizontal Well Settings
(®) Minimum Fracture Spacing: 0.00
() Limit Selected Slabs to:
Hyd y Fractured Wells
Fractures Templates  Non-Darcy Option
™ e’ B Permeability
Templates: b + ?< ElE ey
Planar Template Fracture Width (WF1) 0D.001 =
Intrinsic Permeability (KL1INT) 30000 md
Effective Fermeability 49 2126 md
E Refinements (Pm_BIFIﬂ)
Orientation (IDIR or JDIR) J Direction
Humber of refinementz in the I, Jand .. &5 5 3
Half Length (EWHLEN) KL
Half Length (BYHLEN)
The half~length of a planar hydvraulic fracture The fractuwre extends thiz distance
from the fracturle origin in the specified direction until the half-length is

16



574 W1 HBIT RBUEBUERIER R (IMEX # STARS) /&

56)  H.i5 Apply, V)% Fractures iETi4<, 754 M Select
Perforations % ¢ All Perforated Layers (FTHHFLZE). s OK.
( Fracture Placement &1

Well Groups

Select Perforations

(7 Visible perforations only

@) All perforated layers

() Perforations in range of fundamental layers
om (1 ta 11

[] Permeability gradient in hydraulic fracture h
Wells
INJEC 10 I pemneability

PROD 2000-01-01
Horizortal Well Settings

Minimum fracture spacing
Limit selected | slabs to:

—

Selected | slabs: 414

ok J[ coce |

= ===

57 ESEATHEFPEANAE I PROD WINZEE, JHAEFAHRF 1)
. B i PROD 7£ 2000-01-01 i [8] T[] Planar Stage 2, #AJ57E
Fracture Template H 1%t #% Planar Template, 7E Select Perforations H 1L+
All Perforated Layers, /i Apply, ZME D27 N HH-G 2 1 2
4.

17



74 W HHIT RBER R (IMEX # STARS)

CMG

Fractures Templates Mon-Darcy Option

Expand >< Wel: PROD
. Date: 2000-01-01
INJEC i
(1 2000-01-01 Base name of fractures: |PROD -Frac
1 Planar Stage 1
PROD Fracture template: | Planar Template o Edit
[ 2000-01-01
B Select Perforati
(= Planar Stage 2 EECEE e G
- PROD - Frac_1 () visible Perfarations Only
AROB e 2 (®) All Perforated Layers
- PROD - Frac_3
.PROD - Frac 4 () Perforations in Range of Fundamental Layers:
- PROD - Frac_5 Char s i [6
- PROD -Frac_6
- PROD - Frac_7
..PROD - Frac_8 Horizontal Well Settings
- PROD - Frac_9 (@) Minimum Fracture Spacing: }0.00
- PROD - Frac_10
.. PROD - Frac_11 () Limit Selected Slabs to:
Stimulated Reservair Yolume: ==
4.125e HID6 m3 falal)
6 @ Ok Cancel

58)

miiy OK 9] 2 Builder F11Hj . AJ BRI DL 5 4% 4% 1) 44k

TEOL, PARCO N RLEE Mg, 123E %M Forchheimer J7 1212 1E
(Forchheimer Equation Beta Correction) J&VEEATAH N B 2. LR

173

Permeability | (md) 2000-01-01 K layer: 6

T
002~

File: EXERCISE_1
User: oscarm
Date: 5/21/2014
Scale: 1:2211
Y/X: 1.00:1

Axis Units: m

1 l49
] 4y

138

T
300 400

134
—30
1 B2
20

1 W15

10

290.00 feet 5
90.00 mete

0.00
0.00

145.00
45.00

18
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CMG

59) AL T Numerical, XU Numerical Controls. TH#PL
BB R AT A

 DTWELL: le-4

* DTMIN: le-6

- NCUT: 15

7. & IMEX #%!

60) T 5fE Launcher 13K 23 {4 EXERCISE 1 HDR IMEX.dat, %4
JE ¥ FAB 8] IMEX ElbR B IR AR . ZESR H I % 1 Ei%#E Run
Immediately 7. B[ T 5 #%4H

61)  IXHATH—A MS-DOS % H I Biig Tt . HEERUE,
MS-DOS & 1442 15 I R 45 F A fa 24 22 .

1 e
1 e
1 ]
1 e
1 ]
1 e
1 e
1 e
1 ]
1 ]
1 e
1 2
1 e
1 ]
1 e
1 ]
1 ]
1 e
1 e
1 e
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74 W HHIT RBER R (IMEX # STARS)

8. 1F Results Graph F&EF 4R
BT, WLAEL
62) ¥ EXERCISE 1 HDR IMEX.irf #i %] Results 3D &¥r, £ FHi

S HIESE Ternary = MR YE, 2000-01-01, WEHFEIRE 6 2R
TE.

Ternary 2000-01-01 K layer: 6

T T T T T T T T T T =
0 100 200 300 400 500 600 700 800 900 1,000 § E
- |Jser: oscarm
- |Date: 5/21/2014
1 [Scale: 1:6176
= |YIX: 1.00:1
= [Axis Units: m

File: exercse_1_h1

= Sg
= . 2 2 1.00
-8 2000-01-01 o
E Block: 4,2,6
& Ternary: So: 0.00 Sw: 0.10 Sg: 0.90 g
= Sector; Entire Field R
! =4 1.00 1.00
= § §. Sw So
& g = Min Values:
-8 ¥ - Sw=0.000
4 So =0.000
s < 1 Sg=0.000
4 §
= & 000 _ 39500 790.00 feet
= § 0(2 - 12_0‘00_ _249‘00 meters

(l] 1?0 2?0 3?0 4?0 5?0 S(IJU ?(IJO 890 9(130 1 .0[00

63) AT BT Rl RS R AR BN TS L, AR AL AT R4
AT, RRAE RS 26 e SCBARIR BE AN PTAR B fR K AT

64)  [A1%] Launcher, Fi Results Graph $JFF
EXERCISE 1 HDR IMEX.irf, F4:/=4F PROD 6@ — NI K, Hin
TN 5% i 42 e 7m R AR SRR B AE P15 0 o K RAR SR SE SO T R 4R
S MMSCF F1FH T 7K bpd (4% Properties—Units, &+ User
Defined Unit System, B[} o] & 2o B2 B AL i) o

20
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74 W HHIT RBER R (IMEX # STARS)

PROD exercise_1_hdr_imex.irf

0.160 800
0.140
0.120- 600
= p_—
[+ >
K=} ©
i 0.100 3
% :
= 0.080 400 @
(8] [
o 5
2 [
S 0.060 5
x Gas Rate SC %
§ ————————————— Water Rate SC =
200

0.040 \
0.020

0.000

s e |

2002 2004 2006 2008 2010 2012 2014 2016
Time (Date)

65)  ZREKW], H HDR JFR K SE A g AT, JF H i FEX
PR BT K DR, KRR BEA S

9. ¥ IMEX #EIHi A STARS &%

66)  {F Builder F$]JF3¢#F EXERCISE 1 HDR IMEX.dat.

67)  mitH3EH File — Convert Simulator ...., i%$F¢ STARS. 3 H %

TEHE, R I ORAE AT SO, B (ND.

68)  FEHILHIHTE L N HE A ) 2 AR B . BRSO AL

& STUDENT SOLUTIONS 3%, i\ PL N 4 K-

EXERCISE 1 HDR STARS.dat, 4% Convert from Black oil model
MBI FE ) T, 5 OK.

Convert simulator type L l&]
Tanget simulator: ISTﬁRs
Target file name; SNGEOTHERMALVSTUDENT SOLUTIONS\EXERCISE_1_HDR_STARS dat | |

Fluid model impaort/conversion

10 Will enter later
@ Convert from Blackoil model

_ Import from WinFProp genersted file

oK Cancel Help
| | |

21



69)  HHFE L, S8 STARS LRI RS, i —F. &
4 OK.

74 W HAIT R BERIEERTE (IMEX # STARS)

dit

E

The following is a list of keywords from the source simulator file that were DROPPED from the target simulator file,

PIYPE

| |NDRRCYCCR

PB

Default geofac & radius values are different for STARS and have not been changed in the conversion.

[ ok | | savenie. | w

700 TESEH A SSHK S S E B R OK.

71) 3 STARS Import Black Oil PVT % 1, MBI & /15 3E dhik
BEEANE ). il Set button BB IZEH IR G MRAEHILESE, sUlBAME
715000 kPa. BLTER] i Next button N — 25444

Stars Import Black Oil PVT b

This black oil PVT import wizard will create a new fiuid model for STARS. Black il PYT can be input using 2 methods: 1)
read from a file, or 2) generated from anatytical PVT correlations using the black oil PVT graphical user interface (GUI).
If the PVT data i= read from a file, it can be edited using the black oil PYT GUL

Flwey CMG\SupportiGeothermalWWV-EXERCISE_1_HDR_IMEX dat

| Read Black Ol PVT Data in IMEX Format | Black Oil PVT Properties
| Launch the Black 0i PVT Graphical User Interface(@U |  sejact unie 5l .
| \Write Black Ol PVT Data to a File | . .
' Average and Select PVT Region

0il Density Options

(®) Use Do=(DeadDiDenstty + GOR*GasDensity)iBo 9 |2713.950000

(0 Input live oil density in the table on the right 10 | 3040.530000

O Input gas gravity in the table on the right and
calculate oil density using the eguation above. i -
12. | 3693.650000

| | 13 | 4020.270000
Bubble Point Pressure and Temperature 14 | 4348 240000

To enable the Next button, a bubble point pressure that |75 | 2573 420000
B i o e 0 Y praccirn s o Bl of | p e e

input
Bubble Pt. Temperature | Set 17 11ﬂﬂD.ﬂDﬂ'F}ﬂD

Regi... | 5000 kPa 160 C 18 | 17000.000000
19 | 23000.000000
20 |29000.000000
21 |35000.000000

1 |3367.110000

22



74 W HHIT RBER R (IMEX # STARS)

CMG

72)  (EBPR2: K\ STARS Ul o I R BB, X5 Rl

1k
2
F: B ™
Stars Import Black Oil PVT i — =5
Step 2: Input STARS Component Data
(f.omponerif System
Number of oil components 1 ~
Number of gas components 1 n
For Each Black Gil PVT Region
Thermal expansion coefficient, region 1 Set Value
Malecular Weight Oil, region 1 0.282005, kg/gmole

73) TR 3 R, EARWKAEREAHH TN, FHREE. ZEE
il B AR A S CEIR AN /) AT GOR 84K, siddi Nexto

74)  FERRRCRETRALLNEE. HE: 160C FIHAR B K B
IMEX “E il 2e4% . STARS BEADL 8 2R A A AN LB IR, BRI in
BB AT RG R .

r - - F B
Stars Import Black Oil PVT - - [
Step 4: Input Optional Dat:
| Ol viscosity vs. temperature (at pressure ' Miscellaneous
Surface Temperat 16.85C
Viscosity Table # 1 Y. el
Pressure, kPa 1013 (Wl || Eoe=tessus 101kPa
Temperature, C Oil Viscosity. cp
180 £.65126 |
Step 4: Input Optional Data
0il viscosity vs. temperature (at pressure) Miscellaneous

Surface Temperature 16.85C

Viseosity Table # 1 oA

Pressure, kPa 101. 3 Surface Pressure
Temperature, C 011 ¥iscosity, cp

160 G, BR1Z6

260 3

75  WEHER, @O RFEEHSERCE 3 ANHS OK, AR
) 1 Live Oil 24: (WIRIEF Dead Oil &%, WA SdmM 2 AN
KRN o AR IR AR B R Tl A P il AL 5y AT AR R R 73 4
#iE (MFRAC_OIL). s Next.

76)  MCEPAEHEH — S, BT A THE H A AR R 2
(CO #fEH. i OK LMEA LA,

23




74 W HHIT RBER R (IMEX # STARS) ¢éﬂﬂ=i

i ; -
Builder - 2013.11 e |

Fer PVT region 1, the thermal expansion coefficient (Ct) has not been
_I?_} input, so it has been calculated from the first oil FVF (Bo) in the black oil
PVT table. OK to use this value of Ct = 0.000890091 7

| ok || cance |

.
71 BB S TS IMEX BliA <A STARS K A6 Z A& 1
Ol WUtE DR T A EE DS B iHERA R 5 b & )
WERZEM. BRI pd S Bk A G iE. BT
AR PVT #4l, XIS LR TR, EEE, AEKES
Ji -2 AT 5 R PVT Hdls AULEC. X204 STARS Ak &
HIREMHA S FH R, HAMRRESIE TR (WREE AVG M
BVG). i\, SRR S A8 4 G IR AN A RS A2 A TR
AW
[ Stars import Black 01l PVT . =)
Step 5: Check Matches of PVT Properties
[ Explain Density Match | | Explain K Value Match | [ Ewlan Viscosity Match | | Explain Gas Match |
Densty Match Cortrols “K Value Match Controls [ Giquid Viscosity Cortrols [ Gas Match Controls
[¥] Use poirts to bubble poirt orly IFl U:L? non linear oil viscosity = Ilfrtem:rgyc:orrelation for gas
i ion - visco
Oil density weight 1
@ Use K value coefficients 7] Use pressure dependent  Composition dependent gas
bR ; (71 Use K value table - iscosty : "‘3°°5¢\"
Water Viscosity
Themal Expansion Coefficient _ )
(71 Use Input Value = Lot _ e default values s Use hjgh_ gas fdensﬂy comection
1) Calculate from first Bo (T S (@) Match input PVT for gas viscosity .
@ Automatically match valus 100 kPa 15000 kPa
Density Match Resutts K Value Match Results “Viscostty Match Resutts “Gas Match Results
Used a 2 point match with points 4, 16, Used a 3 point match with points 9, 13 Dead oil visc=6.70747 Region 1 emor=1.80 %
and 16. Soln gas visc=0.175297
Ci=0,000858672 1/C Coeff 1= 330560 kFPa Stars gas viscosity is not pressure
Co=4.35113=-006 1/kPa Coeff 2= 0.00113466 1/%Pa dependent!
Cafiquid}= 4.35113=-006 1/xPa Coeff 3=-11.7635
Do= 821.871 kg/m3 Coeff 4= -879.951C
Dafliquid}= 221.112 kg/m3 Coeff 5=-265.99C
Avg emror=0.02 % Avg emror= 0.31 % |Avg eror=031% e mmett
o) ] Les
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CMG

Explam Densrh.r Hatch

Step 5: Check Matches of PVT Properties

F_xpla.ln K ‘u"aILFe Matc:h

Explam VBCDSI[}I‘ Match

Explam Gas Hatch

I Densrty Matu:h Cuntruls

Dil density weight

]

I{ ‘-.-"alue Match Cuntruls

MNo. of points to use
above bubble pt.

!@ Use K value coefficients

Dil P\ (Bo) weight 1 I uze K value table

Thermal Expansicn Coefficient

(::l Use Input Value
D Calculate from first Bo
@ Automaticalty match value

Mlir and 2|
15 C 5 C
| M pressure
100 kPa 35000 kPa

quurd Vtsu:usrh.r Cl:rntrl:l ls

Use non linear oil

viscosity option

| Use pressure
| % it

dependent viscosity

Water Viscosity

O Use default values
(®) Match input PVT

Gas Match Cuntruls

O Internal correlation for
gas viscosity

Composition
@ dependent gas
viscosity

Use high gas density
|:| correction for gas
viscosity

: Density Match Results

Used a 2 point match with points
| 4, 18.

: Ct= 0000858672 1/C

Co=4.35113e-006 1/kPa

| Cofliquid)= 4.351132-005 1/kPa
| Do= 821,871 ko/m3

L SO ERE I DR, o P R R ey o

|hvg error= 002 %

Re-Match

78)

79)
80)

K Walue Match Results
Uzsed a 3 point match with
| points 9, 17 and 16.
| Coeff 1= 324149 kPa
| Coeff 2= 0.000634358 1/kPa
Coeff3=-7.90342
| Coeff4=-379.991 C
Coeff5=-26599 C

|hrg error= 0.35 %

s Next, ZkZHATES 6 22
o7 i s 1 AR B RE AR
TINS5 R PE N LLIE

[ Viscosity Match Results |
| Dead oil visc=56.70747
| Soin gas visc=0.175303

lhrvg error=0_30 %

= Back

Gas Match Rezults
Region 1 error=1.80 %

Stars gas viscosity is not
pressure dependent

|TcFec error= 0.15 %

Gas ¥isc err= 1.8

MNext = Cancel

SERR AZE FURR 1A A

XUEH AR B, O 5 AR S 2% T
2 EE IR 73 Bt AT a6 4K o
sy Finish X E .
% $& Component — Liquid Viscosities | £300HHRE B 10

M

Tk B S5IRE ST 160°C A MAT, Bk Cut BRI

LD

CEX

SR T AFE T Rk R R, B R 2,

diRIR 2R 51 Single Table, i Apply.

25
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74 W1 HOHTT R EUERINEREVF (IMEX 5 STARS) m 2

Component defintion K values  Liquid phase properties/Densities  Liquid phase viscosities  Gas phase viscosities Enthalpies | * | * [
Viscosty type: |1 «|[ ¥ | [Liquid viscosities are required. They can be input using efther correlations or tables. Use the radio
| buttons on left to select between the two methods. The same property values can be applied to

O Use viscosity correlations both phases. Or you can specify different values for the two phases. For correlations: use the

@ Use viscosity table options row to indicate default values for agusous components and zero values for rest. If a row
O Single Table has some cells filed in but some are mizsing values, the missing values will ke set to zero.
(@) Multiple Tables |
Atihessier 1 | E* Apply data to [Water and ol ~
# Temp. .. Water | Dlead_ 011 | Soln Gas Comment ~
? 125 0. 24026 65, 5334 0. 238049 Live oil ... |
T 135 0.212478 30,1549 0.21424 Live oil ... f
? 145 0. 205254 15. 3915 0. 195597 Live o1l ... [
T 185 0. 193097 8. 66725 0.151478 Live o1l ...
T 160 0. 157096 6. 71147 0. 175403 Live oil ...
v

MNon-linear viscosity mixing option

"I%’ | | Specify...

ok || cancet || appy || Hep

81) 45| Component definition 4143 5€ X kI, fidi Dead Oil
Jf A4 K £ Delete Selected Component 2415 HMH % . 2T Apply,
OKC

-
¥ ' Component and Phase Properties a ‘

Component definition | K values I Densities I Liquid phase viscosities I (Gas phase viscosities I Enthalpies I Geneml|

# |Component Agqueous Oleic Gaseous Solid PCiit TCrit MW
kPa C lka/gmole
‘Water Referencep... K-value partiti... 1] 0 0
J Soln_Gas Reference p...  K-value pariti... 452351 -43 8278 00246245

82)  RAFXAF.

10. X STARS #HEIHpid: 2%

83)  FEMPIRALE H ) Reservoir #43 X 7 Thermal Rock types. V¥
% Thermal Properties &0~ FF4 A LA N E :

o BERE (BRD: 235¢61/ (m3*C)

o IREAHRXERE CEFAD: 01/ (m3*C*C)

- MEME RSN COMPLEX

o HAFMARE: 2.6e5) (m*day*C)

o KIHSHAEE: 5.6e4 ) (m*day*C)

o SHSHARH: 28501/ (m*day*C)
26




74 W HAIT R BERIEERTE (IMEX # STARS) /&

STARS Other Reservoir Properties ﬂ
Frack Type O
| Rock Compressibility | Dilation - Recompaction | Compaction Febounding
Thermal Praperties | Owarburden Hest Loss I “ariable Permeability

Fock Thermal Properties
Volumetric Heat Capacity  2.3586 JAm3*C)

T-dependent Coefficient 0 JHm3*CHT)
Thermal Conductivity
Thermal Conductivity Phase Mixing

{ | SIMPLE ié' COMPLE= i I TEMFER
Reservoit Rock 2625 Jifm*day*C) ‘Water Phage 5.Bed Jim*day*C)
Qil Phase Gas Phase 2850 Jfim*day*C)
Solid Phase

[7|Use The Temperature Dependernt Table for Thermal Conductiity

|sotropic therrmal conductivities
Setfedittable walues
Anisotropicthermal conductvities

[ ok | [ comesl | [ ey | [ Hep |
84)  Y)#:%] Overburden Heat Loss ( F78 A EHARK) ET-EIFMA

VRNESE

o FEREERE.

o TEABAEBMI: 2.35E06]) (m3*C)
- FERESHRAL

- FEAESHEL: 1.5E05)/ (m*day*C)

2.35E06 J/ (m3*C)

1.5E05)/ (m*day*C)

r = = |
STARS Other Reservoir Properties @
— 0
‘ Rock Ci ibilt | Dilation - Recompaction | Compaction Rebounding ‘
‘ Themal Properties | Overburden Heat Loss | Variable Permeability ‘
Volumetric Heat Capacity Themal Conductivity
Oveburden 23686 J/m3T) 1565 J/m dayT)
Undeburden 23666 Jm3T) 1565 JmdayC)

Initial Temperature of Formation Adjzcent Ta The Reservoir

Minimum Temperature Differenced To Start Heat Loss Caloulation

[ Use Heat Loss Properties in 1, J and K directions

@ , [ o | [ conce [ Ay E

85)  Aiilr Apply, i OK.
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CMG

11. & SGFENBISEHE

86)  fE Wells&Recurrent (FEFIZNZES) F, Xy Wells, iEHIEANFHF
INJEC — Injected Fluid (GEAGAA) #75, Hi A Water (KD [FBEE/R
SEUEN 1.0, BE RN 86 C, RFIENAKINEE . M Apply, K5
OK.

W | Well Events LIEI&J

|V | displayed walls 2 af 2 2000-01-01 -] [A] woll: 'INJEC' at 2000-01-01 (0.00 day)
Mame [ Date Ewent D & Type
INJEC " hniectedfuid:  [WATER |
2000-01-01 WELL Caonstraints
INJECTOR - # ‘ Component | hole Fraction MNormalize ‘
constraints Multipliers 1 | Water 1.0
injected fluid e — 2 Soln_Gas 00
stream tamperatu Wellbore :‘E‘1 0
FROD ! .
2000-01-01 WELL njeted Euid
FRODUCER i
Options

constraints

Layer Gradient
Gas Lift

Guide Rates

¥ Comments
Injection fluid / stream attibutes

[+ Terperature B C
|| steam quality 0
[ Pressure 0 kPa

@ — |:|
Sort by = .D:‘ZE Reset Page || Auto-apply OK | ‘ Cancel Apply Help

12. N/ (170 Control) #h4)

87)  TEMPIRWLE HiE$EM 1/ O Control, i Simulation Results
Output (FRANZE 4D .

88) M T 1/ OUTSRF H, KI5 5 Well SN Layer All il
HETEHILZMMED . gk Ems, M —A Well ik, Jfik
% COMPONENT ALL CHiti i 410 E). mafskthns, &imn—4
Special. it OK.
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MG
L

89)

Select New Date And Type

===

Simulation start date: 2000-01-01

Date/Time: 2000-01-01 /0)

Note: {I/0) after the datetime string indicates there are 1/0 control keywords on

these dates.

e MNew Date/Time..

[ OK

| e

miit Special J5 11 Select #%4H, e H A E O RSE = g

WELLENERGY, Well 1 #£#¢ PROD, Quantity / Option #£#% RATE.

90)

MR ARE WELLENERGY A& i, i) Insert —

Insert and copy a row, FHAEHIT, # Well 1 5y INJEC.

-
# ' Select/Modify Special Variables

———

I==>=)

Insert

Special Variable Name

Unit SRF Variable

Block Address Compenent ‘

[] BLOCKVAR
] MAXVAR
[] minvaAR
[ AVGVAR

Special Vanable Name

Well 1 Component

Phase Indicator/stat

[ mASSFRAC
[] MOLEFRAC
[ VOLFRAC
] mATBAL

‘Special Vanable Name

Well 1 Well 2/Quantity/UBA

SOR

WOR

GOR
WELLENERGY
WELLENERGY
HTRWELL

[OEEOO0

91)

| Quantity/Option | Componert

PROD ¥

INJEC =

A=A B #vE Cum. OK.

] v

RATE il i

L —

¥ MR [E RE 7T IR NS PR K, %t INJEC A1 PROD EFRIEAN

[] CCHLOSSRATE
] FRACIMPES

M rolicosTe

8 | Select/Modify Special Variables =i

Insert

Special Variable Name Uit SRF Variable Block Address |component |

[] BLOCKWAR

[ Maxvar

] MNvAR

[ avovar

[Special Variable Name el 1 Component Phase Indicatorfstat

[ MASSFRAC

[] MOLEFRAC

[] voLFRAC

[0 maTea = Weter

Special Varisble Name [wei1 el 2/Quantity/UBA | GuantinyOpt.. | Companent | -
WELLENERGY INJEC - RATE Y kK
WELLENERGY PROD W RATE - b El
WELLENERGY INJEC B

[T HTRWELL S
Speciol Variehle Name Block Address 1 [ Block Adaress 2 [ -
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13. WEAIR TR BER 0 BRIP4 BE R A M

92)

)43 Initial Conditions — Initialization Settings, EFEWIEA1L,
77 3N VERTICAL DEPTH_AVE NOEQUIL.

Wertical Equilibrium Calculation Methods

@ Depth-Average Capillary-Gravity Method { VERTICAL DEPTH_AVE §

(:) Add a phase pressure correction. { EQUIL )

@ Do not add a phase pressure correction. ( NOEQUIL )

O 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 )

93)

“H 7% Soln_Gas IF1EE/R 7 HUR %N 1.0.

OK, [A]%] Builder #*1fi, riii Specify Property, it T Hi%

1% #¢ Oil Mole Fraction (Soln_Gas), Jf7E Whole Grid H#i A\ 1.0, f{3&
AN 100% Soln_Gas. OK K. 0] DALE SCA G Fh seBl, 77
#F EXERCISE 1 HDR STARS.dat, Jf##k MFRAC <7, LUEFE

Edit Specification

Only for Start Time, Go to

0il Mole Fraction{Soin_Gas}

~ Lj5e Regions / Sedurs

Grid Paydepth

NULL Blocks

Qi Mole Fraction(Soln_Gas)

Pinchout Arra; A

UNTS:

m

SPECIFIED:

X

HAS MALUES:

X

X

Whole Grid

Layer 1

Layer 2

Layer 3

Layer &

Layer 5

Layer &

Layer 7

Layer &

<

[y -yomm | s TITF =

0K

Cancel |
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-
B TextPad - ANEW COURSES\GEOTHERMAL\STUDENT SOLUTIONS\EXERCISE_1 HDR_STARS.dat *
File Edit Search View Tools Macros Configure Window Help
NeEHBERE {xR 2 TRV LR Eath Lz
__/ EXERCISE_1_HDR _STARS.dat * | X
0.4875 0.225 0.0405 =
0.515625  0.264063  0.0227B12
0.54375 0.30625 0.010125
0.571875  0.351562 0.00253125
0.6 0.4 0
b 51 kry krog
SLT
0.3 0.001 0
0.340625 0.000878906 0.003125
0.38125 0.000765625 0.0125
0.421875 0.000660156 0.028125
0.4625 0.0005625 0.05
0.503125 0.000472656 0.078125
0.54375  0.000390625 0.1125
0.584375 0.000316406 0.153125
0.625 0.00025 0.2
0.865625 0.000191406 0.253125
0.70625 0.000140625 0.3125
0.746875 9.76563=-005 0.37812%5
0.7875 6.252-005 0.45
0.828125 3.51563=-005 0.52812%5
0.66875 1.5625¢-005 0.6125
0.909375 3.90625=-006 O0.70312%5
0.95 0 0.6
INITIAL
VERTICAL DEPTH_AVE
INITREGION 1
REFPRES 20000 L
REFDEPTH 2250 |
**xMFRAC_OIL 'Soln_Bas' CON 0.131297
pME L 3 J
NUMERICAL
DIMIN le-6
NCUTS 15
RUN
DATE 2000 1 1.00000
DIWELL 0.0001
**5
xns =
IES M »
Tool Qutput 7%
Egl Search Resu Teol Output |
For Help, press FL 1189 33 Resd Owr Block Sync Rec Caps

94)

BRAFLEIERG IR & U 8 7 (Rl

FESCAR G, A AL T A KR & VISCTABLE,

B Search Results | G Tool Output |
For Help, press F1

1139 104

Read Owr

=R
E’ TextPad - I\NEW COURSES\GEOTHERMAL\STUDENT SOLUTIONS\EXERCISE 1 HDR_STARS.dat * | = g
File Edit Search View Tools Macros Configure Window Help
D EBSRE R D EEa2T @Y 4R Eah S
.~ EXERCISE_1_HDR STARS.dat " | - %
BV =
o1
VISCTABLE
*x temp
5 1.64182 113.509 = Live oil wvisc 9.05415e+008
15 1.22682 26.5862 == Live oil wvisc 7.4831e+008
25 0.963347 8.95 == Live oil wisc 6.48635=+008
35 0.778459 3.89957 *x Live oil visc 5.81604e+008
45 0.646376 2.04866 *x Live oil visc 6.24111e+007
55 0.548529 1.2357 == Live o0il wvisc 2.08397e+006
65 0.468258 0.826709 == Live oil wvisc 139863
75 0.410561 0.598446 == Live oil wvisc 15961.1
85 0.36337 0.460341 #** Live oil wvisc 2741.62
95 0.323639 0.3712B5 == Live oil wvisc 647.685
105 0.288583 0.310848 =*x* Live oil visc 196.662
115 0.264508 O0.268099 =x Live oil visc £20: 9821
125 0.24026 0.236814 == Live oil wvisc 31.7487
135 0.219475 D0.213263 ** Live olil visc 15.737L
145 0.205284 0.195109 == Live oil visc B.67231
155 0.193097 0.18083 =*x Live oil visc 5.21382
160 0.187096 0.174813 =*x Live oil visc 4.15669
15t 1
z
ROCEFLUID
RPT 1
*xg Sw krw krow
SWT |
0.1 a 0.8 ]
0.125 o] 0.7z22
D0.15 a D.648
0.178125 0.0015625 0.569531
0.20825 0.00625 0.496125
0.234375 0.0140625 0.427781
0.2825 0.025 0.3845
0.290625 0.0390625 0.306281
0.31875 0.05625 0.253125
0.346875 0.076562%5 0.205031
0.375 0.1 0.162
0.403125 0.126562 0.124031
0.43125 0.15625 0.091125 %
KA i | b
Teol Qutput B x

Block

Sync Rec

Caps

95)  PRAFICAFS
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14. 71 STARS HbHFF SRR

96) [7] 3] Launcher, # EXERCISE 1 HDR_STARS.dat %] STARS
BEE o i OK JFiRig T (inigfrdiesti, #2278 WATER GAS G
AR, X2 T B IMEX 5% 3 STARS 2, R RER ek
SN, WLIE AR, H44% R VERTICAL DEPTH_AVE
WATER_GAS NOTRANZONE EQUIL B Riw] )

15. HRFF RS Rt
97)  B&E R EXERCISE 1 HDR_STARS.irf #5 %] Results Graph
Elbr E.
98)  WNAEFZH: EnergyRate (RE&E ™ ) Mk, Wi rE. Ml
LT LLE M, BEEENKPIIGI, 7= H R E IR TR .

EnergyRate: ENERGYRATE PROD v=s. Time

Origin Type:

| File:
|

w-exerciss 1_hdr_stars.rf -t I Special History o I

Add from multiple open fies

() X aXIS: Time
(@)Y AXIS: EnergyRate: ENERGYRATE PROD

Components:

Parameters:

Energy: ENERGY Cum INJEC ~
Energy: ENERGY Cum PROD

EnergyRate: ENERGYRATE INJEC

Origins:

TATE DR 1
ENERGYRATE PROD

Choose ¥ Axis

(®) Plot On Y1 Axis
() Plot On Y2 Axis
() Plot On '3 Axis
() Piot On ¥4 Axis

Add Block Property W= Time
A&cl inff&ren ce-Pmpel-'ty

Create Fluid Contact Depth Vs_ Time

oK Cancel
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ENERGYRATE PROD exercise_1_hdr_stars.irf

4.00e+8

3.00e+8

2.00e+8

1.00e+8

0.00e+0

EnergyRate: ENERGYRATE PROD (J/day)

EnergyRate: ENERGYRATE PROD

-1.00e+8
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Time (Date)

99)  fF Results 3D "] FF EXERCISE 1 HDR_STARS.irf {4, &
AN KA EE Water Saturation 377, 1 FRBANL4E AN 18] 2010-01-01,
WoRH 6 2, R EAREEESCYM 0.1 FFas. ATLARE R, AT
K K AR EENTE

Water Saturation 2010-01-01 K layer: 6

L L L L L B B B B N e g

200 300 400 500 User: admin
Date: 2018-12-13

-100

Scale: 1:2598
Y/X: 1.00:1
Axis Units: m

1.00

;
g
i
H
HH
i
H
H
H
i

002~
-200

0.55

00¢€-
-300

0.46

0.37

0.28

\\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘
e S S ¢
~
N

o
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e
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100)

M $i7 352 B B 2 4 9 SR 78 Temperature 355, K b 5 SUN

M 150°C JT44.

Temperature (C) 2010-01-01  Klayer: 6

00S-

J\HH‘\\\\H\\\‘\\H\\\\\‘\\\\\\H\‘H\HHH‘HHH\H‘\L

\HHHH‘\HHHH‘HHHH\‘HHHH\‘HHHH\‘HH\HH File: w-exercise 1 _hdr

200 300 400 500 600 700 o—| |User: admin
Date: 2018-12-13

Scale: 1:3913
Y/X: 1.00:1
Axis Units: m

160.7
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157.5
.
156.4
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152.1

250.00 500.00 feet
0.00 80.00 160.00 meters|
| 150.0

151.1

200 300 400 500 600 700
I e I I B v
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