[[ayccoBO MogenupoBaHue
Anroputmbl B Petrel

» Sequential Gaussian Simulation (MocnegoBatenbHoe
rayccoBO MOAenvpoBaHue)

LLInpoko ncnonbayembin ctoxactuyeckun metog GSLIB,
OCHOBaHHbIN Ha KpuriHre. CoxpaHsieT pacnpeaeneHme BXOAHbIX
OaHHbIX, CrieayeT BapuorpamMme u TpeHaam.

* Gaussian Random Function Simulation
bbicTpee, Yem SGS, 1 nyylle BOCNPOM3BOANUT BXOOHYHO
CTaTUCTKKY. He nocnenoBaTenbHbIN, YTO NO3BONSIET €r0
pacnapannenutb ¢ NOMOLLbI Pa3nNOXeHUs:
YcnosHoe mogenupoBaHue= Kpurunr+ besycnoBHoe
mMoZenupoBaHue

Be3ycnoBHoe MOAENMPOBaHIE UCMONb3YET anropuTM ObICTPOro
npeobpa3oBaHns Oypbe, KOTOPbI XOPOLLIO BOCNIPOU3BOANT
Bapuorpammy.
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[[ayccoBO MoaenupoBaHue
[peobpa3oBaHne AaHHbIX 1] Moxoamoe pacrpe

124 (kapoTax)

10

SGS n GRFS,TpeboBaHus:

o N - U|) OI:I

1. CTayMoHapHOCTb (HET NPOCTPAHCTBEHHbIX
TPeHOO0B, HET 3aBUCKMOCTH OT
MECTONMOSOXeHUS)

| Mpeobpa3oBaHme k HOPMaNbHOMY |

2. CraHpapTHOe HOpManbHoe
pacnpeaeneHue
(cpeaHee = 0, CT. OTKNOHEHME= 1)

1751 MonyuenHoe

PesynbTaT MOAENMPOBAHNS aBTOMATUYECKN

npeobpasyetca obpatHo. CobnogatoTcs "={ (3D caotictao)
NPOCTPAHCTBEHHbIE TPEHAbI 1
pacnpeaenexne NCXoOHbIX AaHHbIX.
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[[ayccoBO MogenupoBaHue
Hactpouku ansa 3oH — CBOUCTBO U Bapnorpamma

[ .

Bbi160op cBOMCTBA U 30HbI:
[poBepbTe, YTO BbIOPaHHOE BaMy CBOMCTBO
nepemacLuTabmpoBaHo (MMeeT cydhuke
[U]) n ycTaHOBKTE 30HY.

~\

&1 Petrophysical modeling with 'Property_model/Complete Model 2009’ @

Modellng setllngs ‘ Edit hints |

\. J [¥] Overwrite .@a Existing property: | @ PHI[U] Vl
Status: fls upscaled
Bb|60p mMeToaa: [Common ][ Zone settings ] [] Seed j
BbibepuTe B kayecTBe MeTofa Ans 30HbI SGS Y Zoret Manpa) v 14|/ < ][] (5] 3 @ (O]
Unn GRFS Facies: | No conditioning to facies. The zone is modeled in one single operation.
. ML :c | S equential Gaussian simulation | }
2 Trends \ ¥ Expert | ﬂ Hint |
(B apuorpamma: ) |z Variogram I/\ Distribution ’1[_' Co-kriging [
3apaitte Range, Orientation, Nugget v Type 0 sl ii N 2
...UIn1 BO3bMUTE Bapuorpammy, Co3aHHyHo B Varioram yne: | Exponeniiel | ‘Nugost l e '
k npouecce Data ana'ysis ) Anisotropy range and orientation - Ran?ego
Major dir:  Minor dir.  Vertical: R ’ -45
Range: (5000 |[s000 |[10 el 0
inmuth: lrU Dip: E ’ A 90) u‘
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[[ayccoBO MogenupoBaHue
HacTpouku ans 30HbI — YCTaHOBKa pacnpeneneHus

[ Bbibepute Standard vunu Bivariate ]

[ ...nnn Bo3bMuTe 13 Data analysis ]

&1 Petrophysical modeling with 'Property_model/Complete Model 2009 @

*Modelng ssings | Edihins |

Ovenwrite @ Existing property: | @ PHI[U]

=

Status: Is upscaled
[ Common ][ Zone settings ] [] Seed |75
[Zones: ]\r =Y ZoneA [Main_pay)

[Mpn HeobxoaMMOCTM 3aaaiTe
Is logarithmic

Facies: | No conditioning to facies. The zone is modeled in one single operation.

Y dpPMEs 0

udl

lMpu ucnonb3oBaHum
nepemacLTabMpoBaHHOro KapoTaxa

[
[

[ U3 dpyHKkumm pacnpeaeneHus

Het/mano nepemacwtabupoBaHHbIX
BAaHHbIX

A

AN

?Oﬁzﬂgéioés: (@ Sequential Gaussian simulation v‘
Q Trends ) 5 Expert \‘ Hint \
= Variogram | P2 Distribution “ o3 Co-kriging |
Loga Lmic
: [ Is logarithmic IJ
Seed: i18887 | u‘ I'IpM MUCcnosib3OBaHUU
Output data range: BTOPMYHOro CBOWNCTBA
Min: 10 ]I Relative( v| — I\
T E stimat |
Max: IU “ Relative[ v | j ‘I
Distribution method: Distribution method: -
Secondary property:
LJ@ Standard ,j O Bivariate ‘JO Standard ‘_.A @® Bivariate | @ l Y GRU] |v|
L™ . 7|; e VWIV ";l S i
Distnbution:  — Distribution: e —
1 Lj@ From upscaled logs ;‘@ From upscaled logg ]j Number of cut values: |10 |
ZH Normal 5 )
JO distribution MO Fom crossplo
\& General distribution N
[ LgO J
MepemaciutabmpoBaHHbIN
KapoTax
[ U3 kpocc-nnota
[u/ Apply J [v/ oK ] [)( Cancel J g



(p N

3apaiiTe HacTpoiiku, obLe Ans 30H: eanu3sawum.

. cnonb3oBaHue CbMﬂpra MOryT ObITb MCNOMNb30BaHbI ana nccnegosaHnA

. Bce queikn NOMyYnnn 3Ha4YeHme obnacten HeonpeneneHHoCT, 0gHaKo He

. KonuyecTtBoO peanM?,auMﬁ HYXHbl B MOAYJie Uncertainty anaIYSiS (rﬂ,e

(&

| Modeling settings Edit hints

| (B 0 O Existing property: | @ PHI[U]

) Seed BbICTyMaeT Kak nepeMeHHas
K y p ) /

Status: Is upscaled
| [ Common ][ Zone settings ] [] Seed
| = These settings are for all zones:
General
[] Use filter 4
Ensure that all cells get a value 4

ﬂ%’ealizations : _ \

Number of realizations: | 30 Overwite |

o Ifone or more zones in 5,:'3 ® Copy values from the active
active property has 'Leave = property
unchanged', the other ;
realizations will: u Leave it unchanged [new
b (O properties will get undefined
k values) )




[[ayccoBO MogenupoBaHue

[lpoBepka kayecTBa pe3ynbTaTa

Settings for 'PHI_Model[1] [UT
‘Di Colors 5 _1 Dperatuons “LJ, ,,M,o,'?, ‘ Variogram -
HPOBepKa Ka4yeCTBa pe3ynbTaTta no [ il I &) Info “W Statistics mﬂ Histoigyam '
rmcTorpamMmme. =
o . . |
3angute B Settings > 3aknapgka Histogram : IS ) [_]
CBOIICTRA ANS NPOBEPKY pacrpeneneHis {Intewals H 20 v‘ [¥] For zone: ‘% Zoned, (Main_pay) !
% [] Log . . Min: iE];UJ [ Max: ; 440501 |
% I 2 4 B 10 12 16 18 20
24 1 1 1 " 1 L 1 1 1 " 1 L 1 1 1 " 1
/q)VIﬂpr: \ 20
|[l,OCTyI'IHble q)VIJ'IprbIZ
53
e To 30Ham 1
e  OpuruHanbHbIA KapoTax, 1
nepemacluTabmpoBaHHbIe A4ENKN
unu 3D cBOWCTBO 8
! ®dunbTp cBoncte 3D mopenu / ,
0 g8 BN R AN AN NN A,
0.05 0.1 015 0.2 0.25 0.3 0. 35 0.4
[ PHI_Model [Clupscaled cells el logs
|« appy | [vOoK | [X Cancel |
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["ayccoBo MoaenupoBaHue
OG6wwne HaCTPOUKK — NOKanbHOe 0OHOBNEHME

€ 0
JlokansHoe obHoBMEHMe: 2. [obaBbTe NOMUIoH B 3aKnaaky
[aHHas onunsa no3sondeT obHoBMNEHNe Petrophysica| mode"ng > Common
dauun unu Metpodmanyeckon Mogenwu B
061acTi, OrpaHNYEHHON MOSIUTOHOM. -
S - 2»: | VcxogHas Mopenb
PHI (U)
Make model [‘H:\ts—‘
[¥] Overwrite Existing property: d PHIU] v
Status: Is upscaled
(.common ]  Zone settings (| [] Seed (25832 d =
era]a These settings are for all zones: z (PH' (U) MO,L'l.eJ'Ib nocne\
[] Usefiter s nokaribHoro
[¥] Ensure that all cells get a value i 06HOBneHMﬂ C
[ Local model update
[¥] Only overwrite cells inside polygon: o New \Well ‘ g CNOrb30BaHNEM
\ Polygon lateral thickness: 3 e HOBbIX
CKBaXXWUHHbIX
(1 3 Y b ‘ AaHHbIX
. 3aganTe NOJSIMIOH, UCMoNb3ys npoLecc k /
Utilities > Make/edit polygons.
\_ J
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[[ayccoBO MoaenupoBaHue
MoaenupoBaH1e NOPUCTOCTU — BTOpUYHbIE AaHHbIe

- MopucTocTb 06bIYHO MOAENMPYETCS 0 NPOHULIAEMOCTH:

- PacyeT nopuctoctn — bonee [OCTOBEPHbIA YeM NMPOHULIAEMOCTH
- [opucTocTb NyyLlie KOPPENUPYeT C CENCMUYECKUMI aTpubyTamu

- Cencmunyeckue aTpmodyTbl MOryT ObITb UCMONBb30BAHbI KaK
BTOPWYHbIE [aHHbIe

- Mogenb chaumm MoxeT ObITb UCMONb30BaHA Kak BXOAHbIE AaHHbIE:

- Mogernb nopucTocT MOXET ObITh CriaXeHa BOOMb rpaHuL Ten dauun ans
NPeAOoTBPALLEHNS PE3KNX KOHTAKTOB 3HAYEeHU NOPUCTOCTY

Schiumberger



[[ayccoBO MogenupoBaHue
Koppenauua ¢ BTOPUYHLIM CBOUCTBOM

ViccnegoBaHue 3aBUCMMOCTM ABYX NepPeMeHHbIX (Monenmpyemoe nepen4HoOE

CBOWCTBO ¥ BTOPUYHOE)

KonuyecTBO AaHHbIX noka3aTensbHO ANs onpenenenna 3aBMCUMOCTU MEXAY

NnepemMeHHbIMN.

Ecnu 3aBUCKUMOCTb CYLLECTBYET, BO3MOXHO MOAENMPOBaHME C
UCNonb30BaHWEM BTOPUYHOW NEPEMEHHOM

Xopowas koppensauma obecneynBaeT HENPOTUBOPEUMBYIO MOAESTb

jes: Facies

Permeabilty

jo

Permeabilty

No Correlation

jo
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[[ayccoBO MogenupoBaHue

[opu30oHTanbHaA Bapnorpamma, noCTpoeHHas no
KOppenupoBaHHOMY aTpuoOyTy

Onpenenutb aTpubyT C MarnbIM LUAroM AUCKPeT13aLmm
Mcnonb3oBaTh KapTy BapuorpamMmbl Ans U3y4eHnst aHU30TPOnnu

Paccuutatb aKkcnepuMeHTasbHble Bapuorpammbl Mo 0CAM rMaBHOMO W BTOPOCTENEHHOO
HanpasneHun

Obecneyntb COOTBETCTBME MOAENN TOYEYHOW BapuorpamMmme Ans KoppenmpoBaHHOro
aTpubyTta

Major dir: 134 Type: Spherical v Major range; ~ 2100
Minor dir;| 44 Sill: | & Minor range: 950
ip: Nugget: 0.3 Yertical range:| 24 ]
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[[ayccoBO MoenupoBaHue
KapTbl Bapuorpamm u akcnepumeHTanbHble Bapuorpammol B Petrel

 Kapta ropusoHTansHou Bapuorpammbl — Onpeaennte HanpasneHme
aHN30TPONN e

l W] Colors ” i+ ] Dperatio.n—s— “ o] More | Variogram

Tie

Generate Calculate for
@ (® Horizontal variogram map Upscaled well logs
Iﬂ: O Sample variogram Well logs used in upscaling

Horizontally (® Entire property [very slow)
WVertically use propeity filter

lUse index filter

« JKcnepuMeHTanbHas Bapuorpamma — OnpeaenuTe paHr B rnaBHOM W
BTOPOCTENEHHOM HanpaBneHuu

- - i 1
(B Colors (= Operations [ More J Variogram

0 1000 2000 3000 4000 5000
- =
Generate Calculate for -
@ ; . 7 - » F
O Horizontal vatiogram map Upscaled well logs - .
L‘: ® Sample variogram Well logs used in upscaling 7] * hd -
@ Horizontally (® Entire property [very slow)
. = =
O Veticaly use propety filter 8 = - 5
— e S o* JEXR TR
Transform | Orientation lXYlange | Zrange | Output | Hints, | O - e o
= Frasroe Brop 2
- . BTopocTeneHHoe
= e
- R [ \ = , BapMorpamMpi
9045 0 45 a0l |£ % . ¥
. o =
—— ) 1= |
e = L =
Bandwidth: | 2000
= T T 1) T T T T T T T 1) e
0 1000 2000 3000 4000 5000

[E] Oyewte st Separation Distance
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