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1. 1J#:3] Control Centre -> Experiments Table
miti FieldNPV 23k, X HEATHF, HRHENSHAEG . KB TEE, A Builder

‘Tﬁ’fﬂ, FIIFAAY
2. B4, MIBRICHETHIEESAE. 7E Builder L, V)43 Well -> Well Events , X il “Injector 1”
(R4 I Ga R 24 F . 3% 2009-09-26 1 2012-09-25 2 (A A L= H ¥ F41%E+E Delete

events selected in the list.
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r . ~
displayed wells 2 of 2 Well- “Injector 1° at  2009-09-26 (1.00 day)

Name / Date Evert = ID & Type [ Constrait definion ~ previous date: 2009-09-25
Injector 1 4
2009-09-25 WELL Constraints # Constraint Parameter Limit/Mode | Value Action
INJECTOR Mt * 1 |OPERATE BHP bottom hole pressure MAX 1004.5 psi CONT
: ultipliers
constaits _— 2 |OPERATE  STW suface water rate MAX 5000 bbl/day  CONT
injected fluid Wellbare
stream quality SeCE new
stream tempera... Injected Fluid

20090926
2009-09-27 Copy events using filter...

20090928 R T T | b
elete events using filter...

2009-09-2

5 ke Max. number of continue-repeat allowed (MXCNRFT) 1

2009-09-30 Delete events selected in the list - Lﬁ" =)

2005-10-01 —_— E

2009-10-02 Guide Rates

20091003 | a1 < constraint modiiers >

2009-10-04 Comments

2009-10-05 SHUTIN S

201009-25 ALTER BHP 1004.5 psi H Parameter Value |
OFEN select new

2010-09-26 ALTER

20100827 ALTER Alter:  previous date: <none>

;g::ﬁi;g ﬁt¥gg Target: previous date: <nones

Soty. & N HAsoosy [0k [ Ganon ] [ o |

Change cument primary constraint (ALTER)  ["] Set new or change old constraint (TARGET)

3. X} Producer 1 EE FiRPIE ., [HIHIHER Producer 1 £ 2009-09-25 I 8] & N A2 5 264 SHUTIN.
T EFEH LR A BHP. X Producer 1 VJ#t 3| Constraints #5345, ¥ BHP f&224°H 17 psi

i oK.

displayed wells 2 of 2 Well: ‘Producer ' at  2009-09-25 (0.00 day)

Name / Date Event 1D & Type Constrairt definition previous date; <none>
'"'e;uuog 1“ 55 WELL Constraints # Constrairnt ‘ Parameter Limit/Mode | Value Action
INJECTOR - *1 OPERATE BHP bottom hole pressure AT iz psi CONT
Muttipliers 1
constraints selact new LI
injected fluid Wellbore
stream quality
stream tempera. .. Injected Fuid
Producer 1
20090925  WELL Options
PRODUCER ) < I} | :
Layer Gradient -
S o Max. numbr of continse-epeat slowed (MXCNRPT) 1
Gas Lift ¥y i"'ﬁ"' =
Guide Rates

< constraint modiiers >

Comment;
e [ Change current primary constraint (ALTER)  [] Set new or change old constraint (TARGET)

BHP i_D“psi | # ‘ Parameter |Va|ue |

select new

AMter:  previous date: <none>

Target: previous date: <none> >< |
-
Sty SR Clatoapoly [ 0K | [ Cancel | [ ooy | [ Hep |

5. N DB IHAEIAEE ) E U1 BB 4GS (8] 55 . 1352 2] Well -> Group Events.
TEH AR 2012-09-25 &+ €SS HAIAH KRG 0 2% £i4#, 1%+ select Copy Events

using Filter.
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3 Group Evets — b=
2012-03-25 - 2nd level group 'CSS' at  2012-09-25 (1096.00 day)
MName / Date Event Defirition Participating Streams ({CYCLESTREAMS): Production Water Injsction
css [7] Gas Injection || Solvert Injection
Froduction —
2009-08-25  GROUP Cycle Part Number (NPARTS) 3
GCONCre = = o
ter...
Field BRVEVENS Cng titer bic Gclin B Gonimlaa| (7] Edit Evert
20090%-25 GROU v -
Delete events using filter... Edit ‘ Value 1 | Value 2 -
Delete events selected in the list Types
Aopotiorment | production STO -Steck .. ) STO - Stock{ =
Guide Rates Water Injection STW - Stock... | STW - Stocl
Autodrill Gas Injection STG - Stock Ta...  5TG -Stoc:k_
Recycling Stream Maximum Rates Add/Remove
Manifolds Production 0 bbl/day 0 bbl/day
) Water Injection 1000 bbl/day 0 bbl/day
Options
) Gas Irjection 0ft3/day Dft3/day
Cycling Group
| Inj Stream Voidage Repl. Frac. O] Add/Remove
Srmes Water Injection 0 0
@ < i | 3
. (@ Name
oy © (oo ) ity [0k [ Coea ] [ omy ) [_bon ]

1t Groups 5%, WA €SS Hi T B IEAHE
1E Dates /325, %$% 2009-09-25 Fi [ & L HE -
TEJREAM, A Search & Add #%4H, FER%JE & OK.

4. - Search Results
1.- Groups 2-Dates 3.- Search Condttions |
! e —— H Group |Date |
1 20050325 e = 1 |css 2009-03-25
2 L] 20090526 ] @A
3 | 20030927 () Highlighted
4 O 2009-09-28 ) By step
5 [0 2009-08-29 o
& | 20080830 From: [2003-03-25
7 | 2o0810m To: [MGZ-0525 =
g8 | 20081002
Step: |4
9 | 20081002
10 |0 20091004 Days
11 [0 20091005
12 |0 20031006 Select | [ Deslect |
13 |0 200981007
14 D 2005-10-08 Create New Dates:
15 |0 20091009 Add a new date:
16 | 200%-10-10
17 [ 20081011 Add a range of dates:
18 20091012
O & Create new dates for selected
19 | 20081013 Groups if they do not exist.
m’_|—| AnnnAn s k¥ Legend: bold - new blug - repeated
L | n 3
Search & Add Delete tem
ok ) [cme [ Seach&Remove | [ Clearlst |

6. FIX, FEBSIE] A 2012-09-25 EEEFTH H4H €SS MR s 261F, SR JG1%E$E Delete events
selected in the list. 525 & OK.
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5 o e — S
rdlevlcoum TS5 ot 20050525 0 0o
Name / Date Evert Definition Patticipating Streams ({CYCLESTREAMS): Production Water Injection
css Prod Gas Injection [[] Selvent Injection
roduction
20080925 GROUFP —  Cycle Pat Number (NFARTS): 3 =)
GCOMNCYCLE ... Injection
T Evert: |Define Cycling Group Cortrol ~| [¥]Edt Event
20030825  GROUP Mutipliers
———— | [ reyword Edit [ value 1 [Vauez =«
Monitaring T T
Aoportionment | Progiction STO - Stock .. 7| 5T0 - Stock| =
Guide Rates Water Injection STW - Stock... = 5TW - s1001
Autodril Gae Injection STG - Stock Ta... | 5TG - Stock
Recycling Stream Maximum Rates Add/Remove
Manifolds Production 0O bbl/day 0 bbl/day
] VWater Injection 1000 bbl/day 0 bbl/day
Options
) Gas Injection 0ft3/day 0ft3/day
Cycling Group
| Inj Stream Voidage Repl. Frac. [0 Add/Remove
Comment:
TMETE | Water Inisction 0 0
Al
@ < | I ] v
. @ Name
Sy © o (Fesarose] Cnsowsy (6] (Gt ) [ iowr ) [0

RN BRA T LERT GG T (8] s AE o g g v, Fr AR T A e P B S 3. )33 10 Control
-> Restart. ¥ Restart from previous simulation run Fif [ &2 & HE FF % 2) 548, 52 S OK.

1714 2| File -> Save As

¥ SO AR AR LE SO % Cyclic Steam  Analysis.empd %, 3 B 7E SO 4 J5 TH R N
“_Greenfield.dat” 5¢ i{tJ5 mi.if7 OK .

( A
' Save Dataset L 22 J

Comments for the dataset (top of main file):

2017-07-17, 10:20:32, cmg o~
2017-07-17, 10:34:27, cmg

2017-08-04, 3:268:17, cmg

2017-08-04, 3:35:04, cmg

Main file: EMCMOST_UAMCSA. cmpd\OP_2_00147_Greenfield.dat E]
|:| Save the file to temp folder on local drive first, then copy the whole file to remote destination

[[Juse include fies Retain current binary structure

Text array method: | Default — Apply binary array compression to whole dataset

Remove compression and save in ASCI format
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9. 1#fF)5, il Launcher, LIRS STARS (fFFH—/NbFERS) . izH kG, it
Results Graph JGUFRIUSE SR, K TIEREHI 45 R 5 W —3%, BA .

Qi Rite SC(dd/cha)

Wter Rite SC- Diily (Hd/ch)

Qmuiive Al SC(H)

250

200+

150

100

504

2.50e+5 T T T
| | | | |
| | | | |
| | | | |
2.00e+54 — - —————— - L_________ :——————————‘—————————‘— ————— :————
| |
| |
| |
1.50e+5 ——— — — — — — — e e e -
|
|
|
100e+5+ - —-—-—-—-—-—-—-Lp»”= 1 .-l -~ :— -—-
|
|
|
500e+4+ -———Hf - ———7 - ———————— - - ———— — — o= -——-
Cumulative Oil SC op_2_00147_greenfield.irf !
! ) Cumulative Oil SC CSS_Prodinj.fhf !
| T T T |
0.00e+0- } } } } t
2010 2015 2020 2025 2030 2035

Time (Date)

1,200 T T T T T
! ——— \/\| ater Rate SC - Daily op_2_00147_greenfield.irf
| ————o——— Water Rate SC - Daily CSS_Prodinj.fhf
| T T T T
1,000—-7I7877—77‘ 777777777 - - - - - ' o — - - --————-r———1
| | | | |
| | | | |
s | e e e § A1 1 . 1 e |
| | | | |
| | | | |
oo+ FHE-}F-- - - ----- - —— - - - -—-—-—-—- [ER—
| | | | |
| | | | |
| | | | |
4001 FF -~ i s By i [l i o i o it i [
| | | | |
| | | | |
| | | | |
200 K-~ - B A B B T T T T T
| | | | |
| | | | |
Ot t t t t t
2010 2015 2020 2025 2030 2035

Time (Date)
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2.00e+6 T T T T T
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
1.50e+6 - ———-————— —— === T === === T o=~ |- ===
1 1 1 | |
3 Cumulative Water SC op_2_00147_greenfield.irf | |
8 o Cumulative Water SC CSS_ Prodinj.fhf |
| | | | |
§ 1.00e+64 — ————————— B e By e —- -
| | | | |
1 I I I I I
| | | | |
| | | |
5.00e+5 - - - - —————— - - e ittt -
| | | | |
| | | | |
| | | | |
| | | | |
0.00e+0 } T } ! |
2010 2015 2020 2025 2030 2035
Time (Date)
. 1y
@il cMOST U

BN CZE A TIEVE YOI TN I ERERIRETIFIZCE, TN T B 1 25 R0
B FNTEFCE TS A RITE TP FEM R Z R T

10. 7E CMOST H, RSP HARAT S, (EANPREE TAE SO
11. 7£ #% Study Manager ', 45 BIE#5“ New Study “, B —"MES%

Fi HAr 44 4 €SS Greenfield Uncertainty Assessment, i Browse to $% 34N & M 43 H1 3L Al
A (_Greenfield.dat), EFR(T5525%-Uncertainty Assessment , X5 & OK. €SS Btk

I ERAT S5 X 38
o AR e o i
{. 1% S 1 |
- X 1 ,-.-.,.,\...Il|-..:'L|

SA HM QP oP_2 css Greenfield Uncertainty Assessment

12. Xif; “CSS Greenfield UA” B ¥r, FTFF1%AL%, V)43 General Properties F1Hi .
# 2| Base session file relative path, il Browse #%4l, E#3Cf} Engineer.ses.

13. Y)# 3| Input -> Fundamental Data -> Original Time Series
Ry Insert, VS 0N 2 FiTAT 55 AH [R) (RIS 8] 73 71 i 26 -

Origin Type Origin Name Property

WELLS Producer 1 Cumulative Qil SC
WELLS Producer 1 Cumulative Water SC
WELLS Injector 1 Cumulative Water SC
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14. Y)#:%| Input -> Parameterization -> Parameters
TEBFH, NS HOR 2 BT USAE 734 LS A AT 55 & — . il Edit button 4T
FF cMMm Editor. IRIILL NS4

Variable Related keyword Parameter Name

Porosity (single value) POR Porosity

Permeability of each layer (4 values) PERMI Perm_L1, Perm_L2, Perm_L3, Perm_L4
Kv/Kh ratio PERMK KvKhRatio

Carmen-Kozeny exponential factor for PERMUL (1/J/K) PermExp

permeability as f(porosity)

Dilation onset pressure PDILA DilOnsetPres

Dilation compressibility CRD DilCompress

SERE, COMST FE XA FE R, fRFE, B,

EDIT -- EACMOST_UA\CSA.cmpd\CSS Greenfield Uncertainty Assessment.cmm *

Edit Tools Help

P A B oD 220X % «@nXx -laBl o | @ @ wr § = ©

*#D] *CON 36@ +** Full circle

15

47

48 *DK *KVAR 25 25 28 1@

49 [H*¥§ Property: HULL Blocks Max: 1 Min: 1

58 *=§ @ = null block, 1 = active block

31 MULL CON 1

52

53 *POR *CON [@.2530303]-Porosity

54 *PERMI *KVAR [1553.0383] Perm_L1 [995.9596] Perm_L2 [260.10181] Perm_L3 [1449.4949]-Perm_L4
55 PERM] EQUALSI

36 PERMK EQUALSI * [@.418687] -KvKhRatio
57 [E*=§ Property: Pinchout Array Max: 1 Min: 1
58 **§ @ = pinched block, 1 = active block

59 PINCHOUTARRAY COM 1

68

61 FEND-GRID
62 ROCKTYPE 1

64 *CPOR Se-4

&5 *PRPOR 125

66 DILATION PBASE 125 PDILA [445.45455]-DilOnsetPres PPACT 1@ CRD [0.0028585859] -DilCompress FR .9 PORRATMAX 1.3
&7 *ROCKCP 35

68 FTHCONR 24

69 *THCONW 24

70 *#THCONO 24

71 *THCONG 24

72 *HLOSSPROP  *OVERBUR 35 24 *UNDERBUR 35 24

73 *#*§ Property: Permeability Multiplier I Max: 3 Min: 3
4 PERMULT CON [@.24242424]-PernExp

75 #*3 Property: Permeability Multiplier 1 Max: 3 Min: 3
76 PERMUL] CON [0.24242424]-PernExp
77 *+§ Property: Permeability Multiplier K Max: 3 Min: 3
78 PERMULK CON [@.24242424] -PermExp

v =z

D

HE:

SENENT, CMOST 2 H 5) A7 £ ZH IRl . ZEHI 08 R 76 [ 2 22 R A (L T 7F 50 25% o
BN TRIF R NI A 7/ -

WTGEEAG, 1 BHAFIREF AR AT SOX B9 B H I B
#,
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15. BASEBUE S FH 54 {E, If H PriorDistributionFunction & #% 1E K204 (Normal) A %55
FE R F B8 B P Sbr e 2 . “FIE B E ABUETEE R b s . brrEE R E AN 98%,
77 S BUE AR AE R TE LA

Commant | Adive | Detault Vahie Iy
o Iﬂm?ﬁ'nﬂ&"ﬁﬂ
] | 44545455 [ Tramtoren
i |pansser .|°“°'°°’
l In;-wu-v-: | '
7 |1553.0303 | ==
£l |ss5.9506 | (B temport
l I‘;&:I.!‘.IID! IIBEdiL_
o 14404049 ;
7 - | o Builder...
Data Range Settings
Lawenr Lienit 0158773
Upper Limit [ESTFES ;:_
- Discrete Sampling Settings 5
Numes of Disarete e, 11 i .
ti... Normal(0.2530305, 0.027 g Ly
—
D.2550505 &
0027131154 g N
. <AF+308 & 24
for T.. 1E+308 o
Distribution and D.. [¥ 015 0.40

SRR LG B, SLIBMR, SLBEEOR, BiERmBOC. JATATEAEM &R
HE XS HIR AR .

16. Y]#:3| Input -> Parameterization -> Parameter Correlations

XA BIER-BIER KB EFR-LE RN K 220 0.5:

Desired Spearman's green uncertain parameter correlations

DilCompress | DilOnsetPres | KvKhRatio PermExp Perm_L1 Perm_L2 Perm_L3 Perm_L4 Porosity

DilCompress | 0 0 0 0 0 0 0 0
DilOnsetPras 0 1 0 0 0 0 0 0 o]
KvKhRatic 0 0 1 0 0 0 0 0 o
PermExp 0 0 0 1 0 0 0 0 [+]
Perm_L1 0 0 0 Q 1 0.5 0.5 03 0.3
Perm_L2 0 0 0 o] 0.3 1 03 05 0.3
Perm_L3 0 0 0 o] 0.3 0.5 1 05 0.3
Perm_L4 0 0 0 0 0.3 0.5 035 1 0.3
Porasity 0 0 0 0 0.3 0.5 035 05 1

ER DR T ] md P13 0

PNV A S T NPV BUETER LA™l P KANEY, BRI Z AN SH0E L— A Hir

17. Y]#:3| Input -> Objective Functions -> Basic Simulation Results
1E Basic Simulation Result from Original Time Series ¥4, M Insert %4 . AN TFHEHAH

ENSEAE
Name Origin Name Property
Cumulative_QOil_Prod Producer 1 Cumulative Qil SC
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18.
19.
20.

21.

22.

23.

24,

Cumulative_Water_Prod

Producer 1

Cumulative Water SC

Cumulative_Steam_Inj

Injector 1

Cumulative Water SC

$]#:3| Input -> Objective Functions -> Net Present Values
ZETHHE Unit Label FTHI, X $

sy Insert 44, BRI H bR R

7431 H A5 e %L OilRevenue

R A 5"

Property Filter 2~ Daily Rate.
FEJRHR, Al Insert $H, R IN—/NE H A% 26 B0
Origin Name: Producer 1
Property: Oil Rate SC — Daily
Start Time: BaseCaseStart

Unit $ Value: 70 ($/STB)
FoAth A FH 54 15

NEFERRAEE LR DI, TS, A Insert %4, ¥ I—N31 H bR %

744391 H bR AL SteamCost

BLE s

Property Filter 4 Daily Rate.
TEJRHE, A Insert #4241, VR IN—ANET B K% 2 B05

Origin Name: Injector 1

Property: Water Rate SC — Daily
Start Time: BaseCaseStart

Unit $ Value: -4 ($/STB Tl LR EIR K A)

oA fsk FH i

/)4 %] Control Centre -> Simulation Settings.
Wa{# scheduler Local ¥ & & Active. & & Max Concurrent Jobs 4 3 (i % [FIl 2% 3 MT
%) o HitRIEH T STARS A . BFUNEATHRAZAT /T 1 0%t BrAIRATTI E Max
Run Time per Job 4 0.1 /N (6 734f)

10
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~Schedulers: Connected using schedulers in Launcher. Please do not close Launcher when the study is running.

) Refresh
Scheduler Name Mo Copcunent Max Failed Jobs Work Plan Job Priority Addmonal Host Computer
Switches
25 |All Time Low
~Simulator settings Job record and file management
Simulator: STARS Clear Job Delete
Job Status d Delete .dat Delete .log | output files
Simulator version: [2016.11 - Reco irf ~mef, )
Number of CPUs per job: | 1 = NormalTerminatic
Method to find executable: [Find Exact Version - AbnormalTermina 0 8
. . Failed
lax run time per job (hours): | 0.1 are O O 0 ]
Killed
dditional simulator switches:
Apply simulator license multiplier:

Write SR2 files on execution host:
1. For narmal termination jobs, the user can specify the number of optimum

Write log file on execution host: [C] experiments to keep simulation files in Engine Settings page.

sable restart records writing: 2. Abnormal termination jobs are jobs terminated by the simulator due to numerical
sable grid records writing in OUT: [¥] prablems.
. o } o 9 . 3. Failed jobs are jobs that couldn't run to completion due to hardware/software/
isable grid records writing in SR2: license problems.

25. Xk 5ER T A AT BN . AT
26. sl Control Centre Jifii. A% #:4, B3h cMOST 514,
CMOST FFIRBI AR, FHK TR A EH .

25 Rt

27. P1#:3] Results & Analyses -> Time Series -> Observers
[ J51 25 PRI ) A B P KR BRI e o ISR RIS AU R R Aitl 7 S8 45 R L mT DL e
FHFER

WELLS_Producer 1_Cumulative Oil SC

General Solutions ~ =====Base Case

2.4E+005

2.2E+005

N
=)
m
o
=3
a

-
®
m
=3
=1
a

1.6E+005

1.2E+005

-
°
m
=3
=1
a

©
=)
m
+
o
S
=

6.0E+004

Producer 1 Cumulative Oil SC (bbl)

4.0E+004

2.0E+004

0.0E+000
2010 2015 2020 2025 2030
Time

11
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WELLS_Producer 1_Cumulative Water SC

General Solutions Base Case

1.4E+006

1.3E+006

1.2E+006

1.1E+006

1.0E+006

9.0E+005

8.0E+005

7.0E+005

o o
o ©o
m m
+ o+
(=3 [=3
(=} o
a a

4.0E+005

3.0E+005

Producer 1 Cumulative Water SC (bbl)

2.0E+005

1.0E+005

0.0E+000

2010 2015 2020 2025 2030
Time

AR REHAN, RIPTA R AR T EOGEIRE, I R IA R BOE W EEANE T
SRR P 7 I BRI R L AR

WELLS_Injector 1_Cumulative Water SC

[ General Solutions Base Case

1.5E+006

1.4E+006 /‘
1.3E+006 /

= 1.2E+006 /
=]

£ 1.1E+006 /

D 1 0E+006 /’_

S 9.0E+005 /
7.0E+005 -/

6.0E+005 /‘

ter SC

©
o
m
+
=3
=3
o
~—

or 1 Cumulative Wi

5.0E+005 /

0 4.0E+005
: /

£ 3.0E+005 /

2.0E+005

1.0E+005

0.0E+000

2010 2015 2020 2025 2030
Time

12
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WELLS_Injector 1_Water Rate SC

al Solutions = Base Case

1200+

-
e
=
=

Injector 1 Water Rate SC - Dally (bbiiday)
- na @ - @ —]
g B & g g g

o

§ =
=3
=1

=

=
2

:
2010

.
2018

2020

FTE 7T RENETE B RATEINEE

Time

2025

2030

28. V¥ % to Results & Analyses -> Objective Functions -> Proxy Analysis -> Cumulative_Oil_Prod

VTR 77 BT A EYRT CRE R 2R G IR T 5607 1B B 2 R

29. B, Tl Bl fCAE g4 /% . H Il Model QC .

XK R A% 18 S 25 R ALY T 45 R A ef b o B i 45° L2 AR AR
AR I 45 R 85 S PR A RAORE R o W SR B R ATV AE 45° &b, R

A AREBAIZ A5 RGBS 2 A R — 2, PR iy
1 45° LRI, R RUEEAUE L& .

13
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Cumulative_Oil_Prod

[ =45 Degree Line  «eeeeeees 95% Confidence Curve M Training Experiments

2.6E+005

2.5E+005 _ L. “““

S 2.4E+005 =

=3
5 2-:3E+005

9
& 2254005

B 2.1E+005 - ]
|
S 2.0E+005

1]
S 1.9E+005

£
3 1.8E+005
o

T 1.7E+005 Mg
2

©
S 1.6E+005

B 1.5E#005 s S

1.4E+005

1.3E+005 =
1.4E+005 1.6E+005 1.8E+005 2.0E+005 2.2E+005 2.4E+005 2.6E+005

Proxy Predicted Cumulative_Oil_Prod (bbl)

30. Y3 statistics b2 .
7F “ Summary of Fit” 7 1%

o 1Z5Z“R-Square”. “R-Square Adjusted” 1 “R-Square Prediction” &5 #5 KT 0.5, WS KT 0.5
KRME RS & .
o %52 Prob>F /& <0.05.

“Effect Screening Using Normalized Parameters (-1, 1)” A& 45 H T 842 B0 S BUBME FEAY -

o %SZ“Prob > [t]"F. VHEBUFHIZERE, HProb > [t] K, —M (<0.1)". HEAIH R
HOHEL, XS HIhREZ AR LA

o BSIVIF (ERIKKT) “H. ZEVIFIEE R CRT 3) WA 2 HEILELMER @, X
A RER TS SRR TR -

14
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Summary of Fit
[F-Square I 0.995514 I

R-Square Adjusted | 0.995006 |
R-Square Prediction | | 0.993478 | |
Mean of Response | | 202051 | |

Standard Error I 2153.16 I

Analysis of Variance

Source | Degrees of Freedom Sum of Squares Mean Square F Ratio | | W
Model 10 5.08509E+10 5.08509E+09 1096.84 I <0.00001 I
Error 45 2.08625E+08 4 63611E+06 | | | |
Total 55 5.10595E+10 | |
Effect Screening Using Normalized Parameters (-1, +1)
Term Coefficient Standard Error t Ratio Prob = [t
Intercept 204725 765.619 266.008 =0.00001
DilOnsetPres(334.091, 556.818) 20564.7 458275 44.7765 =0.00001
EvEhRatio(0.314015, 0.523359) 241291 502.017 4.80643 0.00002
Perm L1(1164.77, 1941.29) 5873.52 497.296 11.8109 =0.00001
Perm 1.2(746.97, 1244.95) 2227.96 501.728 4.44058 0.00006
Perm 1.4(1087.12, 1811.87) 3820.83 545887 6.99932 =0.00001
Porosity(0.189773, 0.316288) 41864.3 509.547 §2.1599 =0.00001
DilOnsetPres*DilOnsetPres -10717.8 851.549 -12.5863 =0.00001
Perm L1*Perm L1 1724.66 842.925 2.04604 0.04662
Perm L2*Perm L2 1524.05 910.028 1.67473 0.10052
Porosity*Porosity -5529.88 971.44 -5.69246 <0.00001

31. Y1#:3 Effect Estimate 25,
Tornado BRI ATALAL ) :E RS EUBURME . RAEH FME B RS LR EE (83—1k
ZHERZ 2) .
B EUE s SR s GUB R . X T RS, HBUER RS EONS/MER L2 K
ISR RGO RS ORI
Maximum F1 minimum E7R TG 15677 S i KA S/ BARER 2. Target 278 A7 1T
SRR B o

Maximum-| [F— e T

|1.348E+05
Porosity(0.189773, 0.316288) ] 8.373E+04
DilOnsetPres(334.091, 556.818) :113E+04 \
DilOnsetPres*DilOnsetPres -2:144E+ " o
» o
g Perm_L1(1164.77, 1941.29) [ 1:175€+04 }L ‘Eg’;uﬁ ﬁgﬁj\
§ Porosity*Porosity{--1.106E+04 |
* Perm_L4(1087.12, 1811.87) | |7642
KvKhRatio(0.314015, 0.523359) | 14826
Perm_L2(746.97, 1244.95) | 4456
Perm_L1*Perm_L1 (13449
Perm_L2*Perm_L2 |13048
-5.0E+004 0.0E+000 5.0E+004 1.0E+005 1.5E+005 2.0E+005 2.5E+005

Cumulative_Oil_Prod(Reduced SimpleQuadratic (alpha=0.1)) (bbl)

32. VJ#:%| Results & Analysis -> Objective Functions -> Cross Plot -> Cumulative_Oil_Prod
i Porosity Hif [H B2 EAE.
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ERICE G, AR LA ) Cumulative_Oil_Prod vs. Porosity 2[RI Zk 1 R, WFSE T 45
S5 B AR R R

[ General Solutions @ Base Case

2.6E+005

2.5E+005 2

2.4E+005 g

— 2.3E+005 2~

2.2E+005

2.1E+005 o

2.0E+005 e

1.9E+005 —

1.8E+005

(bbl

umulative_Oil_Prod

Cum
a o
[=2] ~
m m
+ +
(=] (=]
o o
(3] (3]

1.5E+005 /

1.4E+005

1.3E+005 T
0.18 0.19 0.20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31 0.32

Porosity

33. [7]#| Results & Analyses -> Objective Functions -> Proxy Analysis -> Cumulative_Oil_Prod , %%
Monte Carlo Simulation #5355 .

XISEVFFRIEPEAL,  CMOST (/TR 5 /2 M Tl 2 B & T /KT 17712592 77 KT K
RGO IIKZF . CIE H B B IR PO BTN SE5 7 R N2 R CrferE
Statistics ks Gl o SATFIERIIEG H T REF 4R

Cumulative_Oil_Prod Probability Distribution (MC Simulation Size = 65000)

Probability Density

Cumulative Probability ’

1.0 = 5 = 0.0550
[ee] | | N
% ~§_ | E/
0.9 = g8y -0.0495
= el [H /s
0.8 R - A -0.0440
20.74 e // I -0.0385
= / >
o — 5
8 0.6 / I -0.0330 S
2 [l / a
2 .51 1 / -0.0275 &
> =
= — - e}
5 0.4 8 / 10.0220 S
: / :
5 / o
3 0.3 / -0.0165
/
0.2 // L0.0110
//
0.1 4 0.0055
0.0 0.0000

8.0E+004 1.0E+005 1.2E+005 1.4E+005 1.6E+005 1.8E+005 2.0E+005 2.2E+005 2.4E+005 2.6E+005
Cumulative_Oil_Prod (bbl)
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34. Y]#: % Proxy Settings 1745

WILEEF, 7E Control Panel -> Engine Settings FL1f1, EFRAACHRRI LA B L2105, &

NTEARTRAE Y {1 4% 5 RBF Neural Network, ZRJG3TELEE R .

35. 7£ Proxy Model Type, i%¥% RBF Neural Network. FAth % T5 48 FH & (8

36. [A]%] Model QC $5:%5 .

£ RBF REBIS, P IIZRsEi Jr SEHVE(E 1 45° £k b BiETs SR n Hofhseds

T3 RGP

37. #ZSERAUESEE /7% (Verification Experiments) H(dE ;i # V& 1E 1 45° Zkftir. 72160 FH L&
KRR, OIS B v

1.4488E+006

1.4486E+006

(bbl)

1.4484E+006

]]

| 1.4482E+006

1.4480E+006

1.4478E+006

1.4476E+006

1.4474E+006

1.4472E+006

1.4470E+006

Simulated Cumulative_Steam_lIn,

1.4468E+006

1.4466E+006

Cumulative_Steam_lInj

[ s 45 Degree Line M Training Experiments ]

1.4468E+006 1.4472E+006 1.4476E+006 1.4480E+006 1.4484E+006  1.4488E+006
Proxy Predicted Cumulative_Steam_Inj (bbl)

38. [A] % Monte Carlo Simulation #5325, XTEGSGHTHI T HI4E 5 (= X-FhZIE)

17
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Cumulative_Oil_Prod Probability Distribution (MC Simulation Size = 65000)

[ Probability Density Cumulative Probability

1.0 - - - 0.0650
S | I— &
0.9 N ol | g/—' L 0.0585
. 1] |n .
o 2| /3

0.8 b P 7 f- -0.0520
207 .. /| = £0.0455
= / =
% | L 7]
S 06 / L0.0300 &
3 _ / a
o5 / El -0.0325 2
> — =
= Qo
= —
504 — / -0.0260 §
E / £
303 // L0.0195

0.2 / -0.0130

//
0.1 o 0.0065

0.0 T T T T T T T T 0.0000
1.0E+005 1.2E+005 1.4E+005 1.6E+005 1.8E+005 2.0E+005 2.2E+005 2.4E+005 2.6E+005

Cumulative_Oil_Prod (bbl)

FEIZG T, PURCERE R T I SRR R IR UL 4 R B s . XA T &5 2R 2 — 2
DR A PR AR AR R A P AR e v SR PIRMCERAR Y R I S5 SR = BB, S8R
e AR AR A

Xof oAt KB 23 B b R 480 73 A . AL
T HEIRATYIHF] Cumulative_Steam_Inj, K NiZ45 5805 FiR A,

39. V]#: %] Results & Analyses -> Objective Functions -> Proxy Analysis -> Cumulative_Steam_lInj

40. 5, AT EIRAEABARR R EZ . Eid Model QC EIWIEE .

18
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1.4488E+006

1.4486E+006

1.4484E+006

(bbl)

/]

| 1.4482E+006
1.4480E+006
'1.4478E+006
1.4476E+006
1.4474E+006
1.4472E+006

1.4470E+006

Simulated Cumulative_Steam_In

1.4468E+006

1.4466E+006

Cumulative_Steam_Inj

[ s 45 Degree Line

95% Confidence Curve M Training Experiments

n
| ] ] . .
. " .
W S e
L D T R
-. 'l<‘ i ------------
- e R
e P
...... . LI
........ m . I
‘‘‘‘‘‘‘‘‘‘ (] et Mg
.............. ! n -
I S L1
------ R
.................. u u
........ \
=
u
[
1.4468E+006 1.4472E+006 1.4476E+006 1.4480E+006 1.4484E+006 1.4488E+006

Proxy Predicted Cumulative_Steam_Inj (bbl)

Mg E AT BLE Y, B R 2 G LT BAR X TR LAAE, i AR AR RS B

41. ¥ 3 Statistics F12% .

7E summary of fit 4%, AR R2EALLEAL, WHMLEREAE.

1E Effect Screening Using Normalized Parameters 1R £ S %4 & Prob > |t|[{HEI K, VilHZSE
AR 2 B Pe K

42. Y4 2| Effect Estimate Hr%%.

Parameters

Maximum? |ﬁ'“gi+%
#4479'06
—) N =}
= B *I 4 \1E
Perm_L1(1164.77, 1941.29) 647. - HX J ]:B )
3 AL,
SR EBEEIEE D
ity(0.189773, 0.316288) -413:8
2.0E+005 0.0E+000 2.0E+005 4.0E+005 G6.0E+005 8.0E+005 1.0E+006 1.2E+006 1.4E+006

43. Y)#%) Monte Carlo Simulation F53%%

FieldNPV

Ci

ive_Steam_Inj( Linear (alpl

19
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FieldNPV Probability Distribution (MC Simulation Size = 65000)

[ Probability Density Cumulative Probability

1.0 5 5 5 0.060
(=] (=] (=]
+ ¥l +
w w |
0.9 s - = -0.054
& 8l <
0.8 W T o -0.048
[=] = E) 7 [=]
- a & / 2
0.7 - & -0.042
2 | / z
2 [ 7]
S 0.6 . 0.036 S
[ / a
o Il | ] >
5 0.5 .| / L0.030 2
2 / - 3
S
© — ©
8 0.4 / -0.024 8
S | | °
E / £
3 031 // -0.018
0.2 // -0.012
//
0.1 d -0.006
0.0 T T T r : . . T T T T ; 0.000
1.0E+006 2.0E+006 3.0E+006 4.0E+006 5.0E+006 6.0E+006 7.0E+006
FieldNPV ($)
OilRevenue
QilRevenue Probability Distribution (MC Simulation Size = 65000)
Probability Density Cumulative Probability ]
1.0 5 5 5 0.060
(=] (=] o
¥ Fl— T
| | I /
0.9 i = > -0.054
0.8 bt FI T L0.048
g I ;1 7 é
o q / o
2 0.7 i / B -0.042
H - - H
S 0.6 = L -0.036 S
g _ / 8
S 0.5 .| / H0.030 &
2 / - =
=
© — ©
8 0.4 / -0.024 3
S | | 3
E / &
3 0.3 // -0.018
0.2 // -0.012
//
0.1 4 -0.006
0.0 . r T r : ; : | : . : . 0.000
3.00E+006 4.00E+006 5.00E+006 6.00E+006 7.00E+006 8.00E+006 9.00E+006

OilRevenue ($)

B H breR £

XFFRITH R8T, FRATE BB (B2 A 2009 423 2032 4R, JEHIM T 23 4. FRATHAE
HE A 20 FRTMFEL . FATHEBE— D EH NPy (THR A, AREIG 0 il 7 4 2$80/bbl,
[ R INVE VR A 22$4.5/bbl. EAIINIZ FARLHIE LT, CMOST  NAZIA BE 71 58 Bt B 1 73
Fre
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AT S S M N ] & (2029-09-25) , I 20 4.

44. YJ]#: %3 Input -> Objective Functions -> Characteristic Date Times

1£ Fixed Date Times &47,

At Insert 1240 .

i %4 N ForecastStop 24 J5 & X I [H] 2029-09-25T00:00:00

Built-in fixed date times

| Name Date Time Value
|BaseCaseStart 2009-09-25 T00:00:00
BaseCaseStop 2032-09-25 TO0:00:00
Fixed date times
| Name Date Time Value

0 Insert

||Forecast5tup

2028-09-25 T00:00:00

Dynamic date times from original time series

. Critical | Search Origin | Origin
Condition Value | €4 o Name s Name Property
Dynamic date times from user-defined time series
Condition Critical ccurrenc | Search Start Name Usr;:r—Deflned Time
Value Series

45. ]33 Input -> Objective Functions -> Basic Simulation Results
St H AR BE I Characteristic Time S ForecastStop
46. ]33 Input -> Objective Functions -> Net Present Values
7E Continuous Cash Flow Terms 4}, 14 End Time >4 Forecast Stop.
[, #EE Unit Values:

Local NPV Objective Function | Unit Value
OilRevenue 80
SteamCost -4.5

PATHER A PAIR, A T S B

47. )#:3 Control Centre -> Experiments Table.
FITE 77 210 45 BUIR 2 278 ‘Waiting to be Reprocessed’ s

414, R reprocess button Qr SR J5 1% #% Reprocess All Experiments

R SR T

21
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Drag and drop a column header here to group by that column ):—
(o] Generator Status Result Status Proxy Rele Keep 5R2 Has 5R2

1 0| Reuse Reused WaitingToBeReprocessed Ignore Yes e g
2 1| Reuse Reused WaitingToBeReprocessed Training No = =
3 2|Reuse Reused \WaitingToBeReprocessed Training No E 4
4 3|Reuse Reused (WaitingToBeReprocessed Trainin LIPS il =
5 4| Reuse Reused WaitingToBeReprocessed Trainin ficprocessSleeted Expemsatls)
6 5| Reuse Reused WaitingToBeReprocessed Trainin Repiocsss All Bpsriments
i 6|Reuse Reused WaitingToBeReprocessed Training No E e
8 7| Reuse Reused WaitingToBeReprocessed Training No = [él
5 8|Reuse Reused WaitingToBeReprocessed Training No E é
10 9| Reuse Reused WaitingToBeReprocessed Training No =
1 10(Reuse Reused \WaitingToBeReprocessed Training No E ﬂd"
12 11{Reuse Reused (WaitingToBeReprocessed Training No =
13 12{Reuse Reused WaitingToBeReprocessed Training No £ _‘
14 13|Reuse Reused WaitingToBeReprocessed Training No =
15 14|Reuse Reused WaitingToBeReprocessed Training No E
16 15{Reuse Reused WaitingToBeReprocessed Training No =

| m | =

Filter info: Empty filter. Engine info: Monte Carlo Simulation Using Proxy

48. 1J]#:%| Results & Analyses -> Objective Functions -> Proxy Analysis -> Cumulative Oil Produced
SRR R E R RIS UGS R BTG, BORAE =[] T 3 4F,

Cumulative_Oil_Prod Probability Distribution (MC Simulation Size = 65000)

[ Probability Density Cumulative Probability ]

1.0 S - = 0.0650
)| <
0.9 = - = S -0.0585
< & - 8
0.8 B e / & -0.0520
207 ™ /| 0.0455
8 L
S 0.6 - // -0.0390
o
S
% 0.5 B // 0.0325
> I
S 0.4 [ / 0.0260
E ] /
3 0.3 / -0.0195
0.2 / -0.0130
//
0.1 d -0.0065
0.0 : ; : ; : : : . : : ; : . : 0.0000
1.0E+005 1.2E+005 1.4E4005 1.6E+005 1.8E+005 2.0E+005 2.2E+005 2.4E+005

Cumulative_Oil_Prod (bbl)
49. 1J)#: 3| Results & Analyses -> Objective Functions -> Proxy Analysis -> FieldNPV.

NPV HITHEANE T BT % il e 17 NPV m iV URCAREAR 7 NPV TR 39
WX NPV A —E RIS . SRTT, AP FE AR AR, BT 5t T AR /N

22

Probability Density



CMG

% 65 #: CMOST #AE sl 2 AN e e #ir

FieldNPV Probability Distribution (MC Simulation Size = 65000)

[ Probability Density Cumulative Probability ]
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FieldNPV ($)
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