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1. AIEFEHIRIURE

AAAfE 0 Rl “GEM 5spot_Basic.dat” TR —ANEEFFER, AL TA
% 48 AL, AT S ik, Components (AR4EA)) 274 GEM 5 STARS ~FF], STARS {#
A K value Bdntas-F47, FrEARBAME, K309 T4 Builder F@AITEN, ™

GEM A2 302 2 Tk A 742 (EoS) A, MMEAKEFHME,

b, REHMEB AR AR, 5F 69 B L.
1) FERERISEUNT

> WP bA 8ANNE, WAME
< BEPREEN 1800-1824m
MBIE | o s AE R BB 400 D
< FLEREEN 0. 24
B8 X <> "1 MAS
CRYJEEID | < WAREAH WinProp 2R, Z% 69 #iik X
A AT <> SEEG SIS AHS Hh 2k
ey | ¢ EPEEITEE AR
" & BERFE 1800 m, BFJE 7 18000 kPa, JH/KFLE 1827 m
< 5 O3 TT1/2/3/4 F1 Injector, T FAFHM, Injector
FKH:
HMEhELE | > A HLFREME: STL 200 m'/day, BHP 7000 kPa
< %5 BN Inner Wells 40, 7 fExtHEATH4H 541,
S5 15 HliE X

B % 24480 WinProp 5 PVT
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2) WERTRARRETY . 7E 69 B AN FId 3 — 2P RS O 4-

3)

4)

5)

MiscLumping Reg-ff.dat), Jf4ithiiiAEEA (Ooff 7-GEM.gem) .
AL EF Components = Import WinProp-generated Model, 7L H

X UEHE iR 7-GEM.gem. [A] Builder K &E147 VSHIF1 Al TREFVS, 5%
FAPE A ARG 2 VSHIFT BT 510 . WR AR CMG KRBT R
i, Al E YR dat SO, K 7-gem.gem HPIK) DG T A HORG IUG 2R A A A i
(A=

Bhi RO rp o @ RESSVOT s B R AL IR BN,
FINFEE Lo il Reservoir, FERHLET 77 X 84k 5

@ Array Properties S+, B LLE

@ Global Composition(C13taC20), *ZGLOBALC
@ Global Composition(C21toC30), *ZGLOBALC
@ Global Composition(C2HtoNC4), *ZGLOBALC
@ Global Composition(C8 toC12), *ZGLOBALC
@ Global Composition(H25t0C02), *ZGLOBALC
@ Global Composition(IC5toC7), *ZGLOBALC
@ Global Composition(N2 tolCH4), *ZGLOBALC

Mk Ho— 24, BT IR AR . BT i@id Builder 3 54117 ()
Specify Property, fE T i3Z#.3 | Global Composition (IC5toC7) &4,
FHiEAE L, OK MKk,

‘ Edit Specification

Only for Start Time, Go to | Global Composition(N2 toCH4) ~ Use Regions / Sectors
‘ Globkal Composition(C13toC20) Global Composition{C21toC30} Global Composition{C2HtoMC4) Global Composition(C& toC12) ~
| | UNTS:
| SPECIFIED: x x X X
HAS WVALUES:
[ whole Grid 0.1285 01785 0.2069 01766
| | Layer 1
| | Layer2
| | Layer 3
Layer 4
Layer 5
Layer &
Layer 7
Layer & v
< >

OK Cancel

Global Composition (M B LA 4L R ) 24 82 /£ WinProp H & 3F )5 1)

Composition, ] EAZE* GEM U3k, #6 2] **COMPOSITION *PRIMARY,
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XN ——%I N . X B A7 H2StoCO2'EE WinProp & 13K M), B H2S
BRAL, CH CO MBI, KA, H2StoCO2'RIMAE CO2.
6) AAFNFEEIT KM “GEM_Sspot_Pred.dat”, [0]3] Launcher %1,

I BRARREIZ S E 2 GEM Billds, $RZSTHER, M Ja #EAT XL

2. BUE/KIKFRABLE

FE COL AR AL R AP P & 11 H 38 i = Ao i B 5 77 K 4G4, X 2L A0 R VAR IRFRM AR A Fmk
FH E BT RFAMBEARE A Flekit, T2, HX14E 2020551 A 1 B F4EKIR, defT
FEAREREAL, X XAZF—ARA, X E R

7) JAZ) CMG Launcher, F s “GEM Sspot Pred.dat” 1% Builder,

AN “GEM_Sspot_Watflooding.dat”.

8) i Wells & Recurrent, X7 Wells R[] Injector, £ H [ UL b 77 B [A]
R 2020-1-1,
a) it Options, ¥ Status B OPEN, s TUHIA T Apply;

| | =7 | displayed wels 5 05 2020-01-01 ) ¥ell: “Injector’ at 2020-01-01 (365.00 day)
)
1| Name { Date Event & 0 & Tupe
| | mjector Controls | Add / Remove | Type / Value | Previous date
2018-01-01  WELL Constraints Operating
NJECTOR ————————— | Status Status OFEN 2018-01-01
constraints Multipliers Frastion of time the well is,.. [ ] OF-TDE T
injected fluid | Set well{ phase productivity [ | SETFI 0il
SHUTIN Wellbore pi value/multiplier 0 n3/(dayhPa)
20200101 INJECTOR T . | Shut in Well shews Formatien  [|  MDDELSHUT OFF
g Injested Fluid | o) L ) Fluid Equilibration C... [] EQUILIERATE  0.001 nd/day ]
injected fluid o Cap Ro.ck Leakage Hell [] CRL_WELLS
OFEN Humerical
™ Initialization frequency of []  wELLINIT ITER
2019-01-01 WELL Reset operating comstraint a... [ |  MRC—RESET RESET
ey

b) i Constraints, 7% Constraint definition, 1% & STW 800 m3/day,
BHP 20000 kPa, OK.

~F | displayed wells 5 0f 5 2020-01-01 ~| [FE ¥ell: “Injector” at  2020-01-01 (365.00 day)
~
Name / Date Event ID & Type [A Constraint definition previous date: 2015-01-01
Injector " .. .
oteotet WL | Constraints | + [ Constraint | Paramater LinitMods | Value Action
NJECTOR # 1 | OPERATE STW surface water rate o V800 n3fday  CONT Y
constraints Multipliers 2 | OPERATE BHE botton hole pressawre  © MAX N oo ke oot Y
injected fluid Vellb select new j
SHUTI emere
2020-01-01  INJECTOR Injected Fluid
constraints |
injected fluid Dt
< >
OPEN
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0) fAFSCHE, [ Launcher Fi, F BB Z IS GEM B8, $asit
7.

3. fIE CO--WAG TR E

KAKHIE (Water—Alternating—Gas, BP WAG) =% L& CO, 3R &K 77 K. WAG 3K
TRENKBEEFABRE, DA BRI H T i AR £ m = A0 kAR, =6 E
AR AR e, B mbi R, GEM 52 2L WAG 4R 49 7 kA AT, Group 354 R4
Trigger 24, X EABAH, BHAE (F 47 H: TRIGGER (k&) 2haLag(k Bl 7 ik )
LA FmMmBLEA, LFH 10 WEH 2,

10) J5 3l CMG Launcher, APt “GEM Sspot Watflooding.dat” i %2
Builder, 35N “GEM_Sspot WAG.dat”. fiii I/O Control —
Simulation Results Output, 7£ OUTSRF #543% B4 H CO 78 i A1 A ) B8

Kﬁ\i&o OKO

Key Words “ariable Description
| X' 'H2S5teCO2" Mole fraction of ‘H25t0CO2" in oil phaze (X}
[ |:| XICStoCT Mole fraction of IC5toCY in oil phase (X)
[] %'N2toCH4' Mole fraction of ‘N2 toCH4" in oil phaze (X}
I |:| KALL IMole fraction of all components in oil phase (XALL)
[ ] wrcisteczor Mole fraction of "C13toC20" in gas phase ()
| |:| ¥ C21teC30” Mole fraction of 'C21toC30" in gas phase (7}
{ [ v rcaHtohCe’ Mole fraction of "C2HtoNC4" in gas phase [}
|:| Y "C3 toC12 Mole fraction of "C& toC12" in gas phase 1)
% "H25teCO2 I Mole fraction of ‘H25teCO2" in gas phaze [}

11) T JF Numerical #5743, EFENFA] 2020-1-1, K KH A2 DTMAX K 15.0,
TRUETHEASOKAZ B I S R BN RS KA I 15 day, PRIEELIUASE . OK.
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AR

L e O >
2020-01-01 (Numerical) e E|
Eevword Description Default ... | Dataset ¥Walue | | Set At... [ A
Timestep Control Eevwords
Maximum Number of Timesteps (MAXSTEPS) 29999
Maximum Simulation Time (MANTIME) 305
Mazimum Simulation Date (MAXDATE) 2039-01-01
Maximum Time Step Size (DTMAX) 366 daw 16 day I
Minimum Time Step Size |DTMIN) 1e-005 day  1.0e—10 day 20190, ..
First Time Step Size after Well Change. .. |0 01 day 0.01 day 20190, ..
Maximum CPU Seconds (MAXCEU)

12) /T FfEsEhl, H— RSO — R K IEE B H R I EAT SRS B AU
HEEAGF A B NEAOF, BT RUKSS R B E . BARERAE

WTF: s Wells & Recurrent — Copy Well,
a) TEFHPIXTIEHES, JEFE Injectors, Next;

Select Wells to Copy

1
O Proeducers

|

|:| Match name / wildcard

Injector

Select Deselect

b) EHIFTAREHER, Next;

¢) HEHIFARJUTH Y, BFEXRELFRT. 5%, Next:

dy S, FE I njector TH I, BEd, Next;
e) H&E&HKN N CO2, WA 2020-1-1, Next;

X
]

MNew Wel Mame and Date

Please note that you can still modify the name and/or date of the individual new wells in the next step if
you want.

New Well Hame

(®) Use the common suffix |

(1 will manually enter the new well name in the next step.

New Well Date

O Use the original wells defintion date

(@) Use the date 2020-01-01
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f) feAmTmMRE, LREW, s Finish, SEREHIIFEERE.
13) AL HR XL Injector_ CO2, HEAZE N INJECTOR, Group IE#f Inner
Wells, Applyo

| W3 well Events =] %
|
| displayed wells 6 of 6 2020-01-01 ~| [E ¥ell: “Injector COZ°  at  2020-01-01 (365.00 day)
| A
| | Name/Date Event ID & Type A well definion  Previous date: <none>
| constraints —_—
injected fluid Constraints
| Name: i 2
| aPEN | Injector_CO2 [Jedit
| | miector_co2 Ml tipliers
2020-01-01 WELL
INJECTOR ellbere Type. INJECTOR ~
constraints . . =
i . Injected Fluid Group: Inner Wels . [3rd or 2nd level group wrt.h no
injected fluid other groups attached to it

14) VESFH 3 H1 444 STG 1.0e6 m3/day, BHP 20000 kPa, Apply.

| I3 well Events O *
|
; ~F displayed wels 6 0f 6 2020-01-01 v| (| Tell: “Injector CO2° at  2020-01-01 (365.00 day)
| -~
|| Mame/Date Event ID & Type Constraint definition previous date: <none=
| constraints. = — -
| niscted fud N Conztraint | Paranster [ Linit/Mode | Value | Aotion
| OPEN — | %1 |OPERATE STG surface gas rate MR 41000000 m...  CONT
| | Injector_co2 Maltipliers 2 | OPERATE EHF bottom hole pressawre ' MAX N 20000 kPa cowr Y
2020-01-01  WELL celect new 7]
Wellbore

INJECTOR

constraints Injected Fluid

injected fluid

15) 7 EAN4E CO,. i Injected Fluid, VEANFASSH %S SOLVENT,
'H2StoCO2' I BE /R 0 #N 1, Apply. TESFHF R E K.

| W Well Events O >

|
'I ¥ | displayed wells 6 of 6 2020-01-01 v | ¥ell: “Injector_C02° at 20200101 (365 00 day)
|| Name / Date Event L
I I0 & Type
| constraints — . Injected fluid: | SOLVENT w
1 injected fluid Constraints
.I OPEN _— # Component Mole Fraction | Mormalize
|| mjector_coz Multipliers 1 H2Stol02 1.0 |
2020-01-01 WELL Wellb 2 HZ tolH4 o.a
INJECTOR siLhers
traint 3 CZHtoHC4 0.0
constraints . .
injected fuid Injected Flui 4 o 0o
1] Workover B C5 toCl2 0.0
| - W
2018-01-01 WELL g e oo
PRODUCER fptions
constraints — T C2ltel30 0.0
m2 Layer Gradient Total: 1.0
2M8-01-01 WELL |

16) £ Tk, H Group 77 Xk B /KL B %M. X Groups (2),
a) il Inner Wells, 7£ U TR AR L £ UK B IS 6], 2020-01-01
b) riii Cycling Group., SUKZ&EEIEF, NFHHEHEAHFWZLE, 4/~
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AR

d)

HORFFF RS T 75
Production;

WAG 73 NVESFIEK AP B, NPARTS B50H 2.
BBt (Value 2 41D VE/K;
BUEENEEERE . AKES A8 0 F1 800 CFRALHZNIEE, TR

ﬁJ) /sz_\u kk#

AN, ERES BN 1.0e6 1 0;

W& Other Options [FIWFIE], JE5. KEFE B4 90 day, &G R

K94 0.1 day;

i

%, FRELME. OK.
17) UK B BB e, KB U B AR R (RAECHE, 1%

Name / Date Event
Field
2018-01-01 GROUP
[ e
2018-01-01 GROUP
2020-01-01 GCONCYCLE_...

I#Fﬁﬁ%i GEM *%T)%&ﬁﬁ

2020-01-1

V

2nd level group

" Inner Tells’ at

S5, 7E Participating Streams W K

FICEBRIER, PRSI E —MIET Tot Number, X HLHFES K

O

Definition

Participating Streams (CY'CLESTREAMS):

|:| Production
Gas Injection

Wat

Sob

er Injection
vent Injection

Production

F—kr B (Value 1

*

20200101 (365.00 day

Cycle Part Number (NPARTS). |2 = Qil Injection STF Injection
Injection
L. Event: | Define Cycling Group Control ~ | [ Edit Event
Multipliers
Sub—keyword Edit | Value 1 | Value 2 |
litomi bl Stream Target Types
Apporticoment Production ST0 - Stoc...  STO — Stoe. ..
Guide Rates Water Injection STH - St. .. ﬂ STH - St... ﬂ
Sutedrill Gaz Injection 5TG — 5t... ﬂ STG — 5t.. . ﬂ
. Stream Naximum Eates 4dd/Re. ..
Recyeling
Froduction 0 m3/day 0 m3/day
Manifolds —
Water Injection 0 m3/day 300 m3/day
Opti P
B Gas Injection 1eHI06 m3/day 0 m3/day
|Cyt:1ing GT““ll Inj Stream ¥oidage Repl ... || Add/Re ..
Comments Water Injection 0 1]
Gas Injection 1} 1]
@ Hax Cum Production/Injec. ..
Production O bdd/Re. .. 0 m3 0 m3
T Tadostion O sddsme 0 m3 0 m3
Gaz Injection O #dd/Re... 0O m3 0 m3
Nax Bottom Hole Pressure
Water Tnjection O addfRe . 0kpa 0 kFa
Gaz Injection O 4dd/Re. .. 0 kFa 0 kFa
Hin Inj Rate for Cycle 5. ..
Water Injection O sdd/Re .. 0 m3/day 0 n3/day
Gaz Injection O #dd/Re. .. 0 m3/day 0 m3/day
Other Options
Max Cyele Part Duration Add/Re. .. 90 day 90 day
Starting Time Step Size 8dd/Re. .. 0.1 day 0.1 day
Min Bottom Hole Pressure L1 hddsRe... 0 kPa 0 kFa
Min 01l Rate for Cyele Switching [0 4ddfRe.. 0 m3/ day 0 m3/day
Min Depletion Index for Cyele... |[] Add/Re... 0 1]
Tot Humber of Cyeles Have To ... []  add/Re.. J0

9
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4, M. /KK, CO-WAG FFRIENTE

VALEBP# CO, SRAE LG — B 7 A AL, THAE

ALY T SEIERSRAHAL . X B ARA A0 P 69 7 Rt

F 64 FAuE L, i@if CMOST-OP (A4

17T RAGARAT G

18) 7£ Launcher 5t1fi, HRARE GEM_Sspot_pred.irf 3 £ Results Graph &,
7 File — Open CMG Simulation Results Files, 7E# H 155 HE 5
Ctrl i GEM_5spot_Watflooding.irf #1 GEM_5spot WAG.irf %> S 14,
TXHE AT [R] I 22 1] = A~ 45 SR OO 2

19) Aafi <% DUERIILE, TEW I XHEES, HFINZATIFCE (Add from
multiple open files) [JH41 (GROUP) #f£k, 7 Parameters 1, f#H] Ctrl+

bR e B B H 77l (Oil Rate SC) ATZE i (Cumulative Oil SC), OKo.
.:—::.::25:'-—:::. es

File: Origin Type:
gem_Sspot_pred.irf
I Add frem multiple open ﬂlesl

~ | | Group v

(O X AXIS: Time
(®) v AXIS: Cumulative Oil SC

Parameters: Components:

Cumulative Oil Mass3C SC ~
Cumulative Oil MolesSC SC
Cumulative Oil RC

Origins:
Default-Group-INJ
Default-Group-PRO
Figld-INJ
Figld-PRO

"

Choose ¥ Axis

Add Block Property Vs. Time

(®) Flot On v1 Axis
(C) Plot On 2 Axis
(C) Plot On '3 Axis
() Piot On 4 Axis

20) £E 5 HH R EEAE 87 S5 AN SR

AT ANF TF R T ZHIRF .
21) U=k E, WAG Refig i B4t

Add Difference Property

Create Fluid Contact Depth Vs. Time

OK Cancel

SAE RIS 2258 = AN ST 27 i it

KRR R R . 275 (R IFRER

8 ¥R: Results Graph FFHETS), AIEAT &St S #R4E

10
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800 - : - : 3.00e+6
| ; Oil Rate SC GEM_5spot_Pred.irf |
Oil Rate SC GEM_&spot Watflooding.irf | !
Qil Rate SC GEM_5spot WAG.irf
T B roccenenenees
—_ &
= £.2.00e+6
= o
g 2
© 400 (]
@ 2
2 ]
g |\ ]
3 4 £ 1.00e+6
h 3
T < U
i 1 i 0.00e+0-= ; i .
2020 2025 2030 2035 2040 2020 2025 2030 2035 204(
Time (Date) Time (Date)

22) it CO fEIMAH TP BE R 738, AT B HahS i # . #E Launcher
Sl F B4R GEM Sspot. WAG.irf #i & Results 3D filk. iy gtk
3% 13 F Oil Mole Fraction (H2StoCO2). %#%/Z0r, Hazhif sk, W LLE
6 AT 75N R AT 3~ v sl v

23) 251l CO2 FEJHIAH HH BE 7K 43 H 1) S5 (B T
a) HCIER 3D Bon, XEAWA 3D ED, RATIERF Legacy 4 ;

File View Tools Window Help

= & G O S S KB e WholePage ~ | _ g n
30 View (Legacy " Plane 1 of 1 L
Block Fil o Oil Mole Fraction{H2StoCO2) e 2035-041-01 et |

b) #ZEFEHH, MG — properties, /i Grid, Z# Show Grid &
Z

¢) it 3D setting, fE47 N Transparency & F&EHEWE 09, 01X
REEANEW, 1 RE2EN.

d) WESMEM. M Isosurfaces, A% A%k £ 5 B R 1 S5 E 1 & 14 A1
B, XHEWE =10

11
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CMG

Results 3D Properties X Results 3D Properties X
Select a category R Select a category [Eosetine=
- General ||:| Show Grid | o 'Ge";;?' Hardware acceleration for 30
Thies les Print Resolution i i
2000 (require OpenGL video card support)
Info Box Lines ~Info Box Maximum Pixels in X:
Color Legend il Fatils [FEglen Quitinzs - Color Legend S — [ Rotate bounding box unti mouse:
Wap Scale Show Show Show Vap Scale e button released (no grid and
. Uss Defaut Use Thick Grid Line Model View property display whils mouss key
Line s Fa -~ Grid Lelfude: [] Always show beunding box in 30
3D settings Shosins Camera Rotation
i Spafial Propertics ] Use Antialiasin
Z”m'ﬂ':m”"‘“ | ‘ | | e Step in Longitude: . J
osurfaces !
Flow Vectors Step in Latitude: deg. | Projection
Flow Vectors Grid Labels # El
Waps. —_— aps axs | Oortographic
Probe Display Top ut Every: - Probe Display (@ Perspective
Stereoscopic L s Stereoscopic Show 30 Axis
= Streamine Perspective: v 5o
Streamiine e Right = p— Small L Large
RESCUE surfaces (3 < N 0 -~ RESCUE surfaces (3
- Wells K [5 “Wels Lighting Material Properties
Wel Bubbles Bottom Well Bubbles
L. Well Trajectories - Well Trajectories Ambient: v 030 | Shininess: v 30
«Well Trajectory Tops|
Well Trajectory Tops| .
] pecular
Units Units Diffuse: L) 050 e L] 0.00
Draw NULL Block in 2D Show Grid for First Time:
Draw NULL Block in 30 Show Wicroseismic Events Specular: v 030 || Transparency ¥ om0
< > < >
| ok || coneet || apowan | ok || cancel || apphar |
Results 3D Properties x
Select a category: N
[=)- General # Show I Parameter Time Value | Color |
- Ttles 1 Oil Mole Fraction... | ~| Synchronize ¥ 0,65 [T
-~ Info Box 2 0il Mole Fraction(H2..™ Synchronize ™ 0.5 [ Green Y
- Color Legend ; B ;
g 3 il Mole Fraction(H2..¥ Synchronize ¥ 0.3 [CDvellow ™
- Map Scale S
) Select new
- Model View
. Grid
- 30 settings

= FA 15

HES 10 4R
CO, FENHESH B A MR B T

CO WAL FE 9 Je ML 2 —TFT ZUM . IG5 COo LE7K T (A AR
TR . BRI TREL . T BRSSO R, AT 5 R
PR AL, AT LA — AN H A AR I R 3 AL, 7 WA B o 22
M, SRS AR AL N DA I o

5. =MEFEEL CO2 TEHI X 5

CO2 JXNMAFE N —TEN A =R EBOR, FEE AP C2F 2] 7 kb,

12
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