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Link functional optimization metamodels with
EXCEL cost sheets in optiSLang

e optiSLang is used to build the workflow
e optiSLang metamodels are used to approximate product performance
e Excel is used to host the cost structure

e metamodels are connected to Excel to support cost model (which is related to
design variants)

e Product performance related to product cost can be optimized
e Because of conflicting nature of cost and performance their is no single optima

— i@_.

Postprocessing
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Step by Step connect MOP and EXCL
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Generate the optiSLang project for Optimization using one MOP’s for
AHCIIP and EXCEL for production and costs

1. Generate the parametric system

- Type “Param” under
“"Modules” to search for
module parametric system

- Drop a parametric system
to the scenery

optiSlang 4

File Edit Project View Help

mEG p-E Oy mQ s AR E O

o * Pareto_UDC_EUR_Permian [x] |

Wizards & x

Scenery

‘. Sobver wizard

| ' -l

E

49 Sensitivity wizard
‘\’ Optimization wizard
" Robustness wizard
"’ Reevaluation wizard

Modules Qg =
Q
4 Systems =
v = Algorithms
a = Plain systems
m Parametric System
m System

@ Reevaluate
4 Process chain elements
v P Integrations
& = Input nodes
b P Output nodes
v P Process & Script
4 Analysis
b = Metamodelling

W Calculator

m

2 2015-Aug-12 15:21:02.594 INFO [ Pareto_UDC_EUR_Permian *** EXECUTION F..

3 2015-Rug-12 15:21:02.584 INFO Total execution.

Left-click to select nedes. Double click to edit a node. Zoom in and out with Ctrl+mouse wheel.

! Menitering -
- B . " | Favorites Qe =
Message log Python
Date Time Log level Actor Message -
1 2015-Rug-12 15:29:03.286 TINFO Saving project Templates Q| x

» [#] Templates
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2. Introduce an MOP-solver node

Type MOP under “Modules”

Drop one Integration node
“"MOP solver” into the
parametric system

Name the MOP’s to
“AHCIIP”

1
") = Unn e
File Edit Project View Help
' - - .
FEE P-EOCEHQ®
@ *Unnamed project B | Wizards g x
Scenery .l. Solver wizard '
- .la Sensitivity wizard =
p’ Optimization wizard
.l’ Robustness wizard e
Modules Q8 =
MOP [x]
4 Systems
a = Algorithms
.  AMOP
4 Process chain elements
AHCIIP TETIONS
€ MOP Solver
&l SignalMOP_Solver 505
) SignalMOP_Sos
4 Analysis
a = Metamodelling
< Mop
‘ m - Favorites Qg =
Message log 5 x
Date Time Loglevel Actor Message
1 20.. 17:.. INFO Saving project "Unnamed project”
2 20.. 17:. INFO New project “Unnamed project”. Working dir : “C:\Users\johannes‘\Ap. Terrhis Q@ x
3 20.. 17:.. INFO @ .. working directory of "Unnamed project™ set to "C:\Users‘\jochannes\Z._ E Templates
4 20.. 17:.. INFO optiSLang - Version 7.0.1 (47551)
| Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctrl+mouse wheel.
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3. Define Response Parameter from MOP
- Double click on MOP “"AHCIIP”

- Import MOP file “stage_well_AHCIIP.omdb” in directory home*.opd

- Define and check Responses in the Response window

- ~
% stage_well_AHCIP.omdb - DAusers\DYNARDO\Projekte\HydraulicFracturing\K18-EXXON-01\HF_Tutorial\Optimization\stage_well_AHCIP.opt~&HCIP - MOP Solver ==
Parameter | & MOP Solver | i — — Responses
" | Fluid_eff_EOS 100568 [ ] EEI\ﬁrymr:np i
_J uid_er_ Database file: | Absclute path T | IF_Tutorial\Optimization\stage_well_AHCIIP. opd'stage_well_AHCIIP.omdb | P | - Import i
B | o] . 4
\_J optAvgPropConc 108 Registration mode: [ MOP boundary handling: [Use initial sampling bounds '] | J Well_lim_AHCIP
" | optNumPerforations 3 Outputs " | Well_lim_prop_AHCIP 1
‘n_j optSlurryPerFt 7.24 Response Model COrder _u j Well_prop_AHCIP 1
”_j optSlurryRate 50 1 ProdRelAHCIP Linear Regression 2 (109973 0.222056 -1.22659 -7.5755 -1,43798 -3.94008 0640388 -4.24194 3.83
”_j optTotalStageLength 300 2 ProdRelLimAHCIP Linear Regression | 2 (-5.62515 -0.0865184 4,08772 4.28072 9.83314 10.2212 1.0154 0.108027 28854
" | optWellLanding 4000 3 ProdRelLimPropAHCIP Linear Regression 2 (10.5071 -5.32402 7.36194 -9.79165 -2.46803 -2.91268 0.946903 -6.01409 9.31
B | . .
| optWellOrientation 180 4 ProdRelPropAHCIP Linear Regression | 2 (11.1464 -4.94799 750233 -9.49704 -3.57008 -2.4648 -0.968321 0.439785 -6.21
< | m ] » < 1] . 3
Tnput shots 5 Well_AHCIP Linear Regression 2 (-0.587478 -0.288258 -4.89231 84414 1,26206 4.50022 -0.78453 5.09524 -4.16 Output slots .
I Standard slots & Well_lim_AHCIP Linear Regression 1 (5.61785 -0.534738 -1.4149 -2.14938 -2.14554 -4.00456 116225 0167968 0.56 | " Standard slots
7 Well_prop_AHCIP Linear Regression 2 (7.51836 8.66732 -0.01362 -3.5837 -3.27083 -1.61387 -7.13612 8.88001 0.1882,
8 Well_lim_prop_AHCIP Linear Regression 2 (0.346854 -8.17769 9.89251 3.7802 2.72723 1.36973 6.6483 -9.74888 -0.333179
o | m ] 2
< T ] » Use as internal variable 4 m " ¥

@ Show additional options OK ] [ Cancel ] l Apply I
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4. Define floating variables (for EXCEL) via “output slot” from AHCIIP

- Note: In addition we need AHCIIP estimates in Excel. That is possible by
defining them as “Output slots”

- Drag into Output slots

- Press "OK” to close the Dialog

-
? stage_well_AHCIP.omdb - D:\users\DYMNARDO'\Projekte\HydraulicFracturingK18-EXXON-01\HF_Tutorial\Optimization\stage_well_AHCIP.cpd - AHCIP - MOP Salver EIM
FEENEES | ﬁ’ MOP Salver | iz Variables | = MRS
| " [
\_J Fluid_eff EOS 1.00568 Database file: |Absolute path * | IF_Tutorial\Optimization'stage _well_AHCIIP.opd'stage _wel_AHCIIP.omdb P'| - Impart L J Well_AHCIP 4
| [ .
\_J optAvgPropCenc 1.08 Registration mode: I MOP boundary handling: [Use initial sampling bounds '] L J Well_lim_AHCIP
| optNumPerforations 3 Outputs | Well_lim_prop_AHCIP 1 |
| optSlumyPerft 7.24 Response Model Order | Well prop AHCIP 1
ij optSlurryRate 50 1 ProdRelAHCTIP Linear Regression 2 (10,9973 0.222056 -1.22659 -7.5755 -1.43798 -3.94008 0640388 -4.24194 3.83
j optTotalStagelength 300 2 PredRellimAHCIP Linear Regression 2 (-5.62515 -0.0865184 4,08772 4.28072 9.83314 10,2212 1.0154 0.108027 28854
iJ optWellLanding 4000 3 ProdRellimPropAHCIP Linear Regression 2 (10.5071 -5.32402 7.36194 -9.79165 -2.46803 -2.91268 0.946903 -6.01408 9.31
| . N
| optWellOrientation 180 4 ProdRelPropAHCIP  Linear Regression 2 (11.1464 -4,94799 7,50233 -0.49704 -3.57008 -2.4648 -0.968321 0.439785 -6.
< m o 4 L1} >
Nell_A ) inear Re ( -0.587478 -0.2°8258 -4,89231 8.4414 1.26206 4.50022 -0.78453 5.09524 -4.16
f e [ Well_AHCIIP ( -0.587478 -0.28258 -4.89231 8.4414 1.26206 4.50022 -0.78453 5.09524 -4.16. Outputslots
I+ Standard slots 'H Well_lim_AHCIP i ( 5.61785 -0.534738 -1.4149 -214552 214554 -4,00456 1.16225 0.167968 0.56/ i B UL LSRR
e — o
) . : o 5 > o | Well_AHCIP
vJ Well_prop_AHCIP (7.51836 8.66732 -9.01362 -3.5837 -3.27083 -1.61387 -7.12517 8,88001 0.1882 .
® | Well_lim_AHCIP
| Well_lim_prop_AHCIP |Linear Re (0.346854 -8.17769 9.89251 3.7802 2.72723 1.36073 6.6483 -0.74288 -0.33317y _—
\"jwy_lim_prop_AHG
" | Well_prop_AHCIP
] [0 " 3
< m 1 Use as internal variable ~ P m " ¥
@ Show additional options OK ] [ Cancel ] l Apply I

7
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5. Introduce an EXCEL-solver node

o )

File Edit Project View Help

e S p-El Y EQ e

@ *Unnamed project B | wizards & x
Scenery “ Solver wizard i
- ‘a Sensitivity wizard
"@ Optimization wizard

" Robustness wizard

Modules Qe =

EXCE [x}
4 Process chain elements
‘/Dlwmgmuon

- Type EXCEL under
“Modules”

- Drop an EXCEL Integration o

node on the connection

line between MOP solver

and Parametric system
Fl m o e Favarites. Qe =
Message log g x

Date Time Loglevel Actor Message

1 20.. 17:. INFO Saving project “Unnamed project”
2 20.. 17:.. INFO Hew project “Unnamed project”. Working dir : “C:\Users\jchannes\AppData\Local\Te.. s s Q& x
3 20.. 17:. INFO E .. working directory of "Unnamed project™ set to "C:\Users‘\jchannes‘\AppData\Local\T.. @ Templates
420 |17:_ INFO optiSlang - Version 7.0.1 (47551)
Left-click to select nodes, Double click to edit a node. Zoom in and out with Ctrl+ mouse wheel,
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6. Define variable flow from MOP to Excel

File Edit Project View Help

VP HSp-E DR EQ s
-“ * Unnamed project ﬂ | Wizards
Scenery *’ Solver wizard

- fa Sensitivity wizard
*‘3 Optimization wizard

Define which variables R

are transferred between Egrzs:de B:C:racesschainelements
MOP and EXCEL '+ e e

AHCIP  yyell_im_prop_AHCIIP

- Go with the cursor to the R
output slot of the MOP
solver (orange triangle),
select via mouse the slot

4

Message log

Date Time Loglevel Actor Message

1 20 17:. INFO Saving project “Unnamed project”
2 120 | T INFO New project “Unnamed project”. Working dir : “C:\Users\johannes\AppData\Local\Te.. Templates
3 20.. 17:. INFO 'E . working directory of "Unnamed project” set to "C:\Users\jchannes‘AppData\Local\T.. @ Templates

4 20_ 17:_ INFO optiSLang - Version 7.0.1 ({47551)

Left-click to select nodes. Double click to edit a nede. Zoom in and out with Ctrl+mouse wheel.
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6. Define variable flow from MOP to Excel

-
&) * Unnamed project - optiSlang -

- Drag slot variablestothe | ‘Fm&= p-o i wa e
input slot of EXCEL = . h;
| 4™ Sensitivity wizard

(Ora nge tria ngle) and d rop p’ Optimization wizard
A\Y n ¥ Robustness wizard
on “+New slot .

q ;EZZ;D:r ;::Ies
- than the selected output . | e 2 Proes ot clments

slot of MOP is defined to — st iy oo

: el poawgere Bl o
be an input slot of EXCEL @
and appears as new input |

slot

S N

a i D Favorites
Message log q x

Date Time Loglevel Actor Message
1 20 17:. INFO Saving project “Unnamed project”
2 20.. 17:. INFO New project "Unnamed project”. Working dir : “C:\Users‘\jchannes\AppData‘\Local\Te.. Terytes
3 20 17:. INFO E - working directory of "Unnamed project”™ set to "C:\Users\jchannes\AppData‘Local\T.. E Templates
4 20.. 17:. INFO optiSLang - Version 7.0.1 (47551)

[ Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctrl+mouse wheel.
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6. Define variable flow from MOP to Excel

- Repeat to define other
responses as input slot of
the Excel node

Than the defined responses
from the MOP are
transferred to EXCEL node

-
&) * Unnamed project - optiSlang . -—

File Edit Project View Help

e MEGp-EDL Q&

@ * Unnamed project

Scenery

B8 | Wizards

1BaseDir

IDesign

» IErrorCode

s

Well_lim_AHCIIP

U b Wiell_AHCIIP
'
3

Well_lim_prop_AHCIIP

|

*. Solver wizard

k% Sensitivity wizard
*‘9 Optimization wizard
*’ Robustness wizard

Modules

Message log

AHCIIP ——rterres=dLCIIF o
* enabled_state
o
< n 3
& x

Date Time Loglevel Actor Message

1 20 17:. INFO Saving project “Unnamed project”
2 20.. 17:. INFO New project “Unnamed project”. Working dir :

3 20 17:.

4 20.. 17:. INFO optiSLang - Version 7.0.1 (47551)

*C:\Users\jochannes\AppData\Local\Te..

INFO E - working directory of "Unnamed project”™ set to "C:\Users\jchannes\AppData‘Local\T..

[ Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctrl+mouse wheel.

EXCE

4 Process chain elements
4 = Integrations

? Excel

Favorites

Templates
E Templates
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&) * Unnamed project - optiSLang

File Edit Project View Help

e EHup-ElDL HQ e

7. Define variable flow in Excel
i B %
- Double click on EXCEL node == ]

- Import Excel file =
\ H HY = " 4 P Integrati
Simplified_cost_sheet.xIs” in o > Bl ¥
AHCIIP Esccel D

directory home*.opd

-
W simplified_cost_sheetxlsx - Di\users\DYNARDO\Projekte\HydraulicFracturing\K18-EXXON-01\HF_Tutorial\.. EIEM

Note:

_ HEIEE | w Excel | iZ Variables | = HEETES vorites Q@ =
- M O P In pUt pa ra meter a re ':J_ e r Absolute path * | simplified_cost_sheet.xlsx| | = | - Open
. || optAvgPropCc|
known from Parametric i || | et
— A B C ‘o [#] Templates
system, but needs to be TR | A—
connected to Excel cell = EUR
.uJ' oprictebieas 3 Well_AHCIP 340884e+06
optWellLandin—
- MOP response parameter e Wellim AHCIP  340884¢-06
. o |« [l +
are available as “Input s | Vel prop AHC.. 1.6883¢-08 =
I Standard slots 6 Well_lim_prop_... 1.26883e+06 I Standard slots
slots” and need to be o
[Z] Well AHCIIP 7 recovery factor... 015
Connected to EXCEI Ce”S -DJ_ Well_lim_AHC 8 recovery factor... 0.075
'DJ_ Well lim_prog 9 Total well prad...
(] Wellprop AR 10 [50% from prep...
« [amg] v
Tabelle1 | Tabelle2 |
i ‘ Ill > Use as parameter ‘ o >

I @ Show additional options

[

ok J[ cancel | [ apply ]_:;u
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7. Define variable flow in Excel

- Connect Parameter e - e = o
] e SLECS - Absolute path * | 4ydraulicFracturing K 18-EXXON-0 T\HF _Tutorial\Optmization\simplified_cost_sheet.xisx [P~ | Open

o
Py ~ E
‘Dj cpvgPrepCene N\ _Spreadsheet | Execution settings |
i 3
‘;:I i c D E F G =
L]
N Ote ] ‘j opSlumyPerft 2 2 production va

Ej optSlurryRate 50

EUR {kbbl) Stimulation parameter pe
3 Well AHCTP

- Define the EXCEL cell ||« D™l |+ v sumcs

5 Well_prop AHC... 1.26883e+06

for optAvgPropConc HE e L
value placement by et 05 ~

dragging Parameter pre— W
“OptAVg PropconC" to 10 50% from prop..

optMumPerforations 3
optTotalStagelength 300
optWellLanding 4000

optWellOrientation 130

11 stage number ]
th e Ce I I 12 Cost Structure well fluid
] mn 3
13 stage price [US.. 20000 well proppant
Input slots. Qutput slots
- Re p e at fo r a I I » Standard slots 14 perf cluster pric.. 5000 I Standard slots
.
| Wel AHCIP 15 Proppant price... 400

Operatlonal pa ra meter DJ: Well_lim_AHCIP . E——
used in Excel | Wellim_prop_AHCTP

17 pumping price... 10000

-
Well_prop_AHCIP
a -Prop- 18 Stimulation price

19 Well price [USD... 500

W Dradurtinn cae LT ==




© Dynardo GmbH 2019 dunOr\dO

7. Define variable flow in Excel

- Connect Input Slots

A | 4 Excel ] Variables |

p—
|| Fluid_eff EOS 1.00]
Absolute path = | dydraulicFracturing 18-EXXON-0 1\HF_Tutorial\{Optimization \simplified_cost_sheet.xlsx | | - Open

° | optAvgPropConc 108

Define the EXCEL a e

B C D E F G W

° | optSluryPerft 724 ) o
Ce 0 r 2 preductionval...  bbl EUR (kbbl) Stimulation parameter L

E:I optSlurryRate 50

“We”_AHCIIP" Value W 3 Well AHCTP 3

. 4 Well lim_AHCIP
° | optWelllanding 400

by dragging ] omwesormn 13| | fe—— octacang [

n
5
g
]

06 optNumPerforations 3

06 optTotalStagelLength 300

6 lim_prgfl_... 1.26883-06 optWellOrientation 180
Parameter to the cell ?
8 recopfryfactor... 0075 optSlurryRate 50
- Repeat fOI" Other tal well prod... optAvgPropConc 1.08
th H p t I t [50% from prop...
ree input slots /.
/ 12 Cost Structure well fluid
g il " 13 stage price [US.. 20000 well proppant
Input slots / Qutput slots
I» Standard slots 14 perf cluster pric... 5000 b Standard slots
(& We”—"""é 15 Proppant price .. 400

| Well_lim_AHCIP

1

=

Fluid price [US.. 50
(5= .

Well_| AHCIP
| Well_lim_prop_ R

° | Well_prop_AHCIP .

1

~

pumping price ... 10000

&

Stimulation price

=)

‘Well price [USD... 500

M Pradurtinn rnc Se+A L.
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7. Define variable flow in Excel

- Introduce EXCEL Result values as Responses

Parameter | -

Excel | & Varisbles | = R
® | Fluid_eff_EOS .00 " | Net_Well_Profit 5.36899¢+06

= Absolute path * | dydraulicFracturing K 18-EXXON-01\HF _Tutorial\Optimization\simplified_cost_sheet.dsx [P | - Open
° | opthvgPropConc 108

) - : e :; ROI 144108
- D efl ne Re S p onse " ] op e B " | Total_well_cost 1.21722¢+07

G D = E i
a o | .
- lurryPerFt 7.24 Total_well duction 350.825
n I Ota | Wel I rod u Ctl O n ‘—:’ optSturyPe 6 Well_lim_prop_AHCIIP 1.26883e+06 optWellOrientation 1 . 4 TRy
p “ optSlurryRate 50 “ | Totsl well revenue  175412e+07
7 recovery factor propped VSRV 015 optSlurryPerFt 7 :

" by d ra g g i n g th e ‘:’ cptictelStagetength 300 8 recovery factor VSRV 0.075 optSlurryRate 5

° | optWelllanding 4007

Value from EXCEL Ce” ‘:' epiWellOrentation 180 9 Total well production opthvgPropConc 1

10 [50% from propped VSRV, 50% f..

to Responses -

12 Cost Structure weell fluid
13 stage price [USD per stage| 20000 well proppant
14 perf cluster price [USD per perf] 5000

15 Proppant price [USD pertonne] 400
16 Fluid price [USD per bbl] 50 L4
2 = 2 17 pumping price [USD per Rate] 10000
- REpeat 1or other £Xxce tput s vt dots
[» Standard slots 18 Stimulation price [» Standard slots
o
RESpO nseS - | Well AHCTP 19 Well price [USD per ft] 500
a ] -
J Well_lim_AHCIP 20 Production cost (20 years) [USD] Se+06

i
| Well lim_prop_AHCIP 21 UDC Unit develepment costs

® | Well_prop_aHCIP i
22 oil price [USD] 50
23 Total Well Revenue

24 ROI

25 MNP Met Profitper well

26
27 '

28

29
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8. Check variable flow in Parametric System

) * Pareto_optimization — optiSLang

I W
0
@

File Edit Project View Help

- Close the Excel node ruul) = cuma s

d i a I Og " O K" o * Pareto_optimization [x] ‘ Wizards
M *. Solver wizard

H A\ . i = 48 Sensitivity wizard
Click on “Para metrlc/ 49 i
System” ” om— - & obustness wizar

Modules

EXCE

4 Process chain elements

If not dphe before you are
asked to save the project

Click on run to check all
connections /////

oz

a ™ Integrations

g Excel

1\ \

Multiple show that all
connections are working « e e

Message log g x

Date Time Loglevel Actor Message =
1 20 18:_ INFO 'E . *%% FYECUTION FINISHED #*#%
2 20. 18:. INFO Total execution time: 1 seconds

Templates

3 20.. 1la:. INFO Ruto-saving project “Pareto_optimization” @ Templates
4 20.. 18:. INFO Ruto-saving project “Pareto_optimization”
5 20.. 18:. INFO E .. Parametric System processed successfully

A_2n  1m mrn B3 rollecred Desion 1
Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctrl+ mouse wheel.
=
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9. Apply Optimization

) * Pareto_optimization — optiSLang - Elﬂu
—_
File Edit Project View Help
e HS p-EIDN Qe
@ * Pareto_optimization [x] |W;ards =) &
. m‘ 19 Solver wizard i
= TO morph the Pa rametrlc - ‘a Sensitivity wizard =
- _*Q—Optimization wizard
SYStem I nto a n " Robustness wizard -
. . . i= atri . Modules Qg x
optimization module drag e e o
1 1 H H 4 B hain el It
the optimization wizzard e et
H & Excel
on the Parametric system ~
=
Ll i » Favorites Qa =
Message log F x
Date Time Loglevel Actor Message s
1 20. 18:. INFO E .. **% FXECUTION FINISHED #***
2 20 18:_ INFO Total execution time: 1 seconds 1
Templates Q8 x
3 20.. 1l8:. INFO Ruto-saving project "Pareto optimization” Templates
4 20. 18:. INFQ luto-saving project "Pareto optimization”
5 20.. 18:. INFQ E .. Parametric System processed successfully
A 20 1m- mrn B relterred nesisn 1 i
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10. Define optimization parameter space

- Note that the range was taken from the MOP system
- Note that Slurryrate are filtered (because of low impact to responses)

- Change “optNumPerforations” to “dicrete by number” and define the range to 2,3,4

- Set Fluid_eff_EOS constant to 1.00 oo ] »— [
oz ts 0

Name Parameter type Reference value Constant Waluetype Resolution Range Range plot
1 optNumPerforations  Optimization 3 REAL E;TELete by 2:3:4 . . .
2 optTotalStagelength Optimization 300 REAL Continuous 300 398.438 -
3 optWellLanding Optimization 4000 REAL Continuous 38625 40875 -
4 optWellOrientation  Optimization 180 REAL Continuous 160625 199.375 -
5 optSlurryPerFt Optimization 7.24 REAL Continuous 603125 7.96875 -
6 optSlurryRate Optimization 50 filte... REAL Continuous 403125 596875 -
7 opthvgPropConc  Optimization  1.08 REAL Continuous 101563 1.98438 -
E] Fluid_eff_EOS Optimization 1 _

Import parameter -

(et ][ canced [ reb ].:;
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11. Define objectives

- Drag Total_Field_EUR to be
the objective to be
“Maximized”

- Drag Total_field_well_cost
to be the objective to be
“Minimized”

-
& Evolutionary Algarithm

= [ E e
M
| Parameter | Stertdesigns | criteria | mitislization | Selection | Crossover | Mutation | Other | Resultdesigns |

Parameter Responses

Mame Value it Mame Value it
éWeI |_Orientation 0 E| Total_Field_EUR 26166.7 m
Perf_Mum 4 Total_field_NP 520476
Total_Stage_Length &0 - Total_field_revenue 1.30833e+06 -
Criteria

Name Type Expression Criterion  Limit Evaluated expression o

i obj_Total_Field_EUR

Objective Total_Field_EUR

! obj_Total_field_wel_cost Objective Total field_wel_cost MIN

MAX

787857

-26166.7

= Create new

f(x Variable

Prefer criteria from slot

! Objective

“‘a Constraint

Instant visualization  Import criteria from system =

d Limit state

@ Show additional options

o J(Coma ) Com ]
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12. Finish the wizzard

- After finishing the optimization wizzard the “Parametric System” morph into
“Evolutionary Algorithm”

- Define number of Start Population, Archive Size, minimum/maximum number of
generation
13. Run optimizer

\

- “no auto save”

i -
& [volu‘tionaryAlgoriihm! ' - o ‘ (= [ ] )~ Parcto_opsimizaton - Yptstang - =[G ]
Fle Edit Project View Help

| Parameter | startdesigns | Criteria | Initialization | Selection | Crossover | Mutation | Other | Resultdesigns | E“F%@‘iw'_‘“ﬁi“@xﬁ
Start s gre— g e 5
Start population size: 20 E EEEEEE | 4 Soherwizard

o] 4 Sensitivity wizard
Archive size: 20 =] 4% Optimization wizard
Stop 1B Robustness wizard
19 Reevaluation wizard
Minimum number of generations: 0 E e— Qs
Maximum number of generations: 50 B EXCE
4 Process chain element:
Stop after generation of stagnation: 10 E 4 ™ Integ .
Mand d1 [%] 1 1 ] 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 —E 9 Excel
aximum change [%]: —} 10% =
1 1 1 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1
i
() Hide additional options ok [ cancel | Appy |
&Some input slots do not provide values. Define custom slot values.
e Y [ | Favorites ag
Auto-save behavior: |MNo auto-save ~ I
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minimal field development costs

Based on best possible metamodels how variation of operational parameter affect
production and best possible cost models the Pareto Frontier can be calculated.

Oil and Gas Industry: Pareto chart to optimize field production with
i
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