« CroxacTuyeckue MeTOAbl, N3yYaeMbie B 3TOM KypcCe.

OCHOBaHHble Ha ﬂLIeVIKaX: OonncbiBaKTCH BapVIOFpaMMaMVI, TpeH,EI,aMVI NT. 0.
/ SISIM N\ TeSIM TGSIM with trends

Facie:

B~

OcHoBaHHble Ha 0ObEKTaX: 3a4al0TCH reOMETPUYECKUMU OOBEKTAMY
Fluvial AdaptiveChannel
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Sequential Indicator Simulation (SIS)
0630p

SIS — 310 cTOXaCcTUYECKMMN (OCHOBAHHLIW Ha fiYenKaX) anropuTM MOAENUPOBaHMS,
UCMONb3yHoLWen nepeMacluTabupoBaHHbIe AYEUKN Kak OCHOBY ANA
COOTHOLUEHUA Mopaenupyembix haumn. Bapuorpamma obecneumsaet
pacnpepeneHue n cBA3HOCTb haumn. Metoa npumeHseTca ans
MOAeNnupoBaHuA haumuanbHbIX TeN, He UMeKLMX YeTKON (hOpMbI, UIK NPK
HeOONbLIOM KONMYeCcTBe BXOAHbIX AaHHbIX.

- BxoaHble paHHbIe:
 CooTHoLleHmne thauun, BepositTHocT auun n 1D, 2D, 3D Tpe
* PasHble Bapuorpammbl Ans pasHbiX daLui

- BHyTpeHHMe MeTOAbI:

* [IpocTton KpuruHr (obLyee cpeaHee — yCTONYMBBIN)
*  OBbIYHbIN KPUTUHT (FIOKasbHOE cpefHee — 0onbLLe AaHHbIX)
 Pesynbrar:
« CBOWCTBO, creaytoLlee BXOAHLIM AaHHbIM (MOAENMPOBAHME M
 (CToxacTuka: MHOXECTBEHHbIE peanu3aLm MoryT BbITb
MCNOb30BaHbI AN15 aHanun3a HeonpeaeneHHOCTeN 3[:|I|IIIII|IBI'!|BI‘




Sequential Indicator Simulation (SIS)
Korpga ucnonb3oBatb SIS?

SIS ucnonb3yeTtca ANA Pa3nNUYHbIX cpeq, Yalle BCcero npyu HedonbLWoOMm
KONnM4ecTBe BXOAHbIX AaHHbIX (CKBaXuH). [[puHUMaeTca BO BHUMaHMeE:

- Cencmuka

 Ecnwn goctyneH ky6 ¢ atpubytamu, B SIS moryT ObITh
BKIOYEHDI:
* 3D eepossimHOCMHbIE MPEHObI 13 CEACMUKM
*  BepossmHocmb ampubyma v3 CENCMUKM B npoLiecce
Data analysis
* [opusoHmanbHble paHau 8apuo2paMmbl, NOSTy4eHHbIE
U3 nepemacluTabupoBaHHON CEMCMUKN

Limestone Dolomite

i
- QaumanbHas cpeaa e e
i

B kapboHamax 00bI4HO HET KOHKPETHbIX TEM UK
CTPOrux B3aMMoCBA3en auui
Silt (+mica)

» 0b6nomoyHbIe cpefbl 6e3 onpeaeneHHomn E— o
(POPMbI/CBA3HOCTU (haLuaribHbIX Ten 3[:|I|IIIII|IBI'!|BI'

77 sand

Silt (+mica)
7l Shale



Sequential Indicator Simulation (SIS)

Teopus

Aueika ¥ (X,) BbibpaHa Ha criydanHoM nyTw
(onpeneneHHom Seed).

PDF (yHKUMSA pacnpedeneHunst) BolMUCISETCS,
kak B MeToze Indicator Kriging.
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] CmMogaenmpoBaHHas ﬂq%hmm!ler



Sequential Indicator Simulation (SIS)

Hactpouku npouecca
(1

. Bb16op 30HLI U CBOWCTBA

A.  Yb6eautechb, 4To BbIBpPaHO
nepemactutabupoBaHHOE CBOMCTBO
(momkHo nmeTb cydpdomke (U)).

\B. Bbibepute metoq SIS anst 04HON 30HbI
f2.¢auvm: h
A.  Bobibepute hauyum n3 wabnoHa
kB. BcTaBbTe € NOMOLLBH ronybow cTpesku )
(3. Bbipuorpamma: A
A.  3apaiTe paHr, HarreT 1 TAN
B.  ununcnonb3ynte Bapuorpammy u3 Data

Analysis

-~
(ot e )

4. NMponopuus:

A.  Global fraction un3
nepemacLiTabupoBaHHbIX S4eek

B.  1nu BepoATHOCTU (CBOUCTBO/TPEHA)

g J

% Facies modeling with ‘Property Mod..

Overwrite @lExisting property: ‘ B Facies Variogram

Status: |Is upscaled

[ Seed
[Zones. | &Y zoneaManpa) v | 4« M]3 &
No conditioning to facies. The zone is modeled in one single operation.

@'@ Method for [@ Sequential indicator simulation

4P Facies L? Settings | ¢ Ewxpet |E) Hint |

3: Lobe [0 %] 0: Shale [70.48 %]
] 4 Noname[0%] [ | 1: Channel [13.33 %]
M 5 Noname [0 %] L] 2 Levee[16.19%]
B & Noname [0%)
7 No name [0 %]

[ Common J Zone settings ]

ad
J

(Fl

[] Trust fraction or trends

Same variogram for all facies ‘;‘
= Variogram [ [ Fraction | ‘C Variogram ]“ FractioT]
Sill: 1.0 |4
Y ariogram type: [ Exponentia v | Nugget; [[11 }¢; ; J Global fraction:
® Upscaledcells 1333
Anisotropy range and orientation - O well data 1658
Major dir:  Minor dir. Vertical: O Manual 13.33
Range: {1300 H?UU ‘ 5 1 Property trend
Azimuth: |-21 ip: 10 | Probability given
’ ‘ 2L ‘ udl O by a property:
Probability given 1D and 2D trel
1 J [ Vertical
ﬁ‘ [] Horizontal

% #Cels
% # Samples:
%

nds:




Sequential Indicator Simulation (SIS)

PesynbTat

KIS — CTOXaCTU4YEeCKUN MeToA, OCHOBAHHbLIN Ha \

KpUruHre
Pacnpegenexve dauunii 6yaeT coxpaHeHo.

[NepemacluTabupoBaHHble S4erkn ByayT yuTeHb!.

dauum BypyT onucaHbl “HeveTkm 0bpasom”.
HeT dhaumarnbHoi 3aBUCUMOCTH.

Konnuyectso cBA3aHHbIX (haLyi 3aBUCKT, TMaBHbIM
0Bpasom, OT BXOAHOW BapuorpaMmbl U TPEHIOB.

MHOXeCTBEHHbIE peann3aLmm MoryT ObiTb

NCNONb30BaHbl B aHaAIIN3e HeOI'Ipe,El,eJ'IeHHOCTeVI.

Range: (100|100 |10 W
Azimuth: |0 Dip: |0 I\\ ——/

| l:ommon I ZOone settmgs ” EI
=

General —

O usefiter |4l
Ensure that all cells get a value ‘u‘

[v] Seed [T0550 | il

These settings are for all zones:

Realizations —

Man,gﬂamu pakir.
Bes @.npegeﬂel-'lﬁpro =
qanpaBneuma ki

- -_ - q-- : . a® - '}
Anlsoltopy range and onentallon

N
Major dir:  Minor dir:  Vertical: /’ \

Number of realizations: |3

o Ifone or more zones in @ Copy values from the active
active property has 'Leave

property
unchanged', the ather
A 2 Leave it unchanged [hew

va (O properties will get undefined
values)

bLIOK paHr

npaBneHHas
Bapmor&gﬂma

Anisotropy range and orientation

Major di.  Minor dir:  Vertical: A
Range: [10000 |[3000 |10 WA E
Aaimuth |41 Dip: |0 | &,

Schiumberger



Sequential Indicator Simulation (SIS)
YnpaBneHnue oowum chaunanbHbIM pacnpegeneHnem

Modeling settings Edit hints I

Ovenwrite @ Existing property: ‘ = Facies no_tend[U] +

Status: [1s upscaled
[ Common ][ Zone settings ] Seed l]
[Zones: ]I =Y Zoneh (Main_pay)

v} <PME s S0
No conditioning to facies. The zone is modeled in one single operation.
Method for

zone/facies:
4P Facies t& Settings | 7 Expert | E) Hint |
M 3 Llobe[0% [] 0: Shale [70.48 > 70.48 %]
] 4 Noname[0%] B 1: Channel [13.33 > 1333 %]
B 5 Noname[0%] [E] [ 2 Levee [16.19-> 1619 %]
B & Noname [0%]
B 7 Noname[0%]

@ Sequential indicator simulation v

w ¢ E' u"" am

[ Same variogram for all facies lj

7 Variogram Ml Fraction I
B

[_] Trust fraction or trends u
Hﬁlobal fraction:
O Upscaledcells  [1333 | % #Cells
O Well data % #Samples:
L® Manual M\ %
O Property trend
‘j 0 Probability given )
by a property:
Probability given 1D and 2D trends:
P Vertical | I Channelv
& Horizontal &8 I Fra Channel_ind_trend )

PuobailyCuves
T
I

(Vls Data Analysis:

]
3
3

* KpWBble BEPOATHOCTH aTpubyTa

* KpuBbl€ BEPTUKaNbHONO COOTHOLLEHNA :

Sty
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[ w3 )
U3 cKBaXMHHBbIX OdHHbIX UINMAU pr‘-IHyI-O,- :
* Ha OCHOBe NepemacLUTabupoBaHHbIX syeek E
* UICXOAHOIO KapoTaxa Unu BpYUHYyHo y

3apathb pacnpepeneHue:

* BeposTHOCTHbIN Ky6 (3D trend)

* BeposiTHocTHas noBepxHocTb(2D trend)

[Er=—

* BepTukanbHas BeposTHocTHas dyHkuma(1D trend)

T

_/

Schiumbeprger



Sequential Indicator Simulation (SIS)
Co3naHue BepTUKanNbHbIX TPEHAOB U KapT TPEHAO0B

1D TpeHpa 2D TpeHp

® Create new function @ 8,25 |
This will make an initial linear fun 0.45 onle blé NOJINTOHbI
| can edit the function interactively 3 ajaHue (bYH KLU UK 0.4
0.35 . : -
Settings 0.3 3
. 025 —_

Name: |Channel function ‘ —8%5

Kmin: |0 Ymin: |0 :g a .

Hmax: l1 1 Ymax: |1 [ ._0

Number of points: Settings for ‘Channel Function’ @

7 sule | @ Info |[H] Statisties | Function |
E |:| Usespline [] LogX [] Log¥

5

0 02 04 06 038 1 !

Zmin: Base Zmax: Top

O I S S IS 7S S B T
— 3 i B S i B B ¥ g i.idvduesﬂside[ OrpaHunyeHue
[ the range will be:
e_; BepOﬂTHOCTb recka ,7J T MaxZ-value:lUnchanged v”‘u"* | in % of input data
s 08 Min Z-value: ’Truncated vHU ||:] in % of input data
olY : 7
= £ 0.55
& _ / 0.5
o o ? 0.45 MonyyeHHas KapTa
2 | SE4 e
0.25
0.2
0.1
0.1
0.0
0

n

'ny6uHa 30HbI, B KOTOPOW 3aaaeTca hyHKLUA
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