[[ayccoBO MmoaenupoBaHue

MopaenupoBaHue B CPaBHEHNU C KPUTMHIOM

KpUrvHr ato geTepMUMHUCTUYECKUIN MHTEPMONSALIMOHHBIA METOZ, AAIOLINNA cavyio

NYYLWYHO NOKANbHYH (M CrNAXKEHHYI0) OLEHKY .

rayCCOBO MoAeJsIupoBaHue 31o CTOXaCTUYECKUHN MEeTO[, OCHOBAHHbIN Ha
KPUTUHIE, YYUTBIBAOLWWNW askctpemanbhbie shavenus B HeopHopoaHom pesepeyape.
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[[ayccoBO MoaenupoBaHue
MpuHUKUNBLI

[[ayccoBO MOAENTMPOBAaHMNE 0CHOBAHO Ha KpuriHre 1 NenomnbayeT
CMOﬂ,eﬂMpOBaHHble/ﬂOﬂy‘-leeHble KPUTMHITOM 3HAa4YEHWUA, KaK panuble ans Bocnponseenens kosapuauuu

mMexay Bcemu mogenunpyeMmbiMU 3Ha4eHUAMU

- [ayccoBo pacnpepeneHue: fierko co3garb YCroBHOE pacnpeserneHue (popma Beex
YCMOBHbIX pacnpefeneHnit = HopmasibHOMY/rayCccoBy)

- Maremaruyeckoe oXnaaHune N ANCNEePCUA. easra us kpurutra

[MocnenoBaTenibHOE MayccoBo MoAENMPOBaHME LLMPOKO UCTIOMb3YEMbIi
aliroputT™ GSLIb, TaKxKe ucnonb3yembin Petrel Ans cToOXacTMYECKOro MOAENMPOBaHMS. N3 OrpaHN4eHHOro
KONMYeCBTa AdaHHbIX MOXET MOCTPOUTb MOAESb, C YH4ETOM ChnedyeLllero.

- [peobpasoBaHue K HOpManbLHOMY pacnpeaeneHunto: icxogHble faHHbIe
npeobpasytoTcs ¢ maT. oxuagaHmem =0 n cta. OTknoHeHnem =1. Pesynbtat
MOZESIMPOBaHNS aBTOMaTYeCKn NpeobpasyeTcs K MCXOAHOMY pacnpeneneHunto

. CTaUMOHapHOCTb: CpenHee 3HaYeHNe AaHHbIX He MEHSAETCA naTepansHo, NOBEAEHNEe AaHHbIX He 3aBUCUT OT UX

pacnonoxerns (OTCYTCTBUE TPEHAOB B [aHHbIX)

- BbixogHble gaHHble: MHoxecTBo PABHOBEPOATHbBIX peanusavum
(0BycrnoBneHHbIe Cry4YanHon TpaekTopuen)
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[[ayccoBO MmogenupoBaHue
HayansHoe yncno — Onpegensiet cny4yanHyr TPaeKTopuo

'ayccoBO MOeNMpoBaHue cToXxacTUYeckoe no Npupoae; T. . MHOXECTBO
PaBHOBEPOATHbLIX peanu3auum MoryT ObiTb CO3AaHbI C OQMHAKOBLIM HAbOPOM
BXOZHbIX AaHHbIX, MEHSS CnyYaiHbIi NOPAAO0K 00xo4a MoAENMPYEMbIX

HEN3BECTHbIX 3HAYEHNM
69069 2 ( Petrophysical modeliiwith ‘Property Modeling/Complete Model' ﬁ‘
2 11 Make model | Hints
1 8 Overwrite @ Existing property: @ Poresity [U] -
8 9 Status: }_Is upscaled
12 1; [Common ][ Zonesettlngs] Seed 17368 \]
HayanbHoe yucno 7 4 A znep v~ (4] (4] > v (& Q)@
4 5 No conditioning to facies. The zone is modeled in one single operation.
/ S0 | | T ——"
H VK 12 12 ‘ MMIA Distribution hﬁ%. Co-kriging lV Expert [E Hints ‘
Logarithmic
OMep ﬂqe" M 16 1 Dgls logarithmic \]
1 6
6 15 Seed: [24504 3
15 12 V
12 13 O6Lwee HayanbHOE YUCHO-
3D rpua COCTOUT U3 ucnonb3yertca Ans Bcex 304 B 3D rpuae
NMPOHYMEPOBAHHbIX AY€eK. JlokanbHOe HavyanbHOe YUCNo —
CnyuvaitHas dopmyna ans MCMONb3yeTCs AN UHAUBUAYaAbHON
TpaeKkTopuu 3agaeT NopPAAOK 30Hb! / ®auum B 3D rpuae SI:IIIIImIleI'geI'

obxopa



[[ayccoBo MmogenupoBaHue

Ucnonb3oBaHue kpuson CDF n Bapnorpammb!

'ayccoBO MOAeNMpoBaHue 3aBUCUT OT BXOAHbBIX AaHHbIX M HAYaNbHOro
yucna. Takxke He0BXOANMO HaCTPOUTL COOTBETCTBYIOLLYH) BapuorpamMmy (ﬂ,ﬂﬂ PaHra u aH|/|3OTpO|'Il/Il/I), N
pacnpeaeneHue Ans NpCcBOeHMs 3HaveHun. NMopaaok ooxoaa sueek u
npegesibl BbIXOAHbIX AaHHbIX (DacnpefeneHne) KOHTPONMpYoT hopmy
kpuson CDF gan obpaTHoro npeobpa3oBaHnst CMOAENMPOBAHHBIX 3HAYEHUI

2 Variogram N\ Distribution U]_ Co-kriging

[]C Variogram | [/\ Distribution E" Co-kriging I% Expert I Hints ‘

Yariogram t_vpe: Nugget; | 0.1 ¢!

Anisotropy range and orientation

Major dir.  Minor di.  Vertical:
Range: (5000 [3000 |10 |

Azimuth: [4?— Dip: U—I I
'OcHoBa’

B npegenax gaHHoro pacnpeaeneHus

napaMeTpbl BapuorpammMbi KOHTPONMPYHOT

NpPpoCcTpaHCTBEHHOE pacnpeneneHne

Logarithmic

[T Is logarithmic \j

| Seed: |4952

Output data range:

d

Min: 0 Absolute
Max: 0.34892783  Absolute

v

[ Eimate | | ]

b 4

Distribution method: -
139 Standard Ij ) Bivariate

Distribution:

|] @ From upscaled logs
"~ 7,~ Nomal

kd© dics)tr:i'!]mtion

"~ Beta

|_J ' distribution

| J© General distribution

’Kapkac’
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[[ayccoBO MogenupoBaHue
Mpouecc — war 1

1. Mpeobpa3oBaHne BXOOHbIX AaHHbIX K 2. [ina Touku rpuga = ucnonb3yetcsa KpurnHr

[ayccoBOMY pacnpeaeneHuio, OLieHKa 1 aucrepcust Ans pacyeTa 3HaYeHus,
Mcnonb3ys npeobpasoBaHme K 1cronbayst coceaHue Toukn aanHbIx @ u yxe
HOpPManbHOMY pacrpefeneHuio, CMOAENUPOBaHHbIe 3HayeHus I

[atoLLyro rnagkyto kpueyto CDF
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[[ayccoBo mogenupoBaHue
Mpouecc — war 2

3. PaccuntbiBaeTcs yCroBHas KymynatueHast 4. [epexoaut K cregyroLlemy yany rpuaa,

YHKUKMA pacnpenenenus (CCDF) OTBEYaIOLLEMY CITy4alHON TPAEKTOPUN |
Ba3npyIOLLYIOCS Ha CXOHLIX U 3apaHee Korga mogenvnpoBaHune 3akOHYEHO,
CMOEnVpoBaHHsIx AaHHbIX. OTobpaxaeTcs 3HayeHue npeobpasyercs 0bpaTHo,
cMopenupoBaHHoe 3HadeHne CCDF. ncnonb3ys COF BXOOHbIX A@HHbIX.
| / 3 ]
Cnyvait 5 g
£ =
HOe Yucno 3 3
: ' ol
I B-lll“l |III!-.

CMoAenupoBaHHas BeNMYUHa Porosity Normal Score Space

Schiumberger



[[ayccoBO MoaenupoBaHue

CpaBHeHVIe pe3yribTaTa MmoaesiupoBaHnA C BXOAHbIMU OdHHbIMU

PeaynbTtat [ayccoBa MoaenvMpoBaHus dopma pacnpenenexins

MCTOrpamMMbl BXOOHbIX AaHHbIX ¥ CMOAENMPOBAHHBIX JOMKHbI BbITb NOX0XM
Pa36poc [aHHbIX COXPaHEH.

3% Settings for A

c Impedance’ = 1) Al Settings for ‘Al Simulated!
[E _colors [C3 Operati |&2  caleulations | | [E2_ operati [ More | i |
|F svie [@ o [f swisics [k Histosrs |# svie [@ o HSHICSHH jstogram | _Colors
[[] Log Intervals  ~ [E] Min: [6000 @ [T Log Intervals
&% 20 -~

” 2

[E] Min: [6000 | @
[E] Max: [17000 % 20 - Max: [17000 ]
8 10 12 14 16 18 20 : = > 4

L= )

| 2] Sequential Gaussian simulation [Any]

o4
6000 8000
EAc impedance

10000 12000 14000 16000

10000 12000
Ea simulated

14000 16000

[ ooy ][Ok ] [X Cancel [y J[vox ] [xCancel ]
'McTorpamma 'McTorpamma PesynbTar layccoBa
BXOAHbIX AaHHbIX pe3ynbTara MOAEeNUpoBaHUA
MOAenupoBaHus
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[[ayccoBO moenupoBaHue

CpaBHeHue pe3ynbTaTa MOAENUPOBAHUSA C KPUrMHIOM

'McTorpamMmma BXOOHbIX
["ayccoBo mogenupoBaHue Kpuruur AaHHbIX

Z Sequential Gaussian simulation [Any]

fi )
0 2% Settings for "Ac Impedance’ ==
2| Kri An : - : )
j lglﬂg[ Y] e [ Colors |3 Operations [(3 Calculations [ Variogram |
F_Syle [@ o [ff Swtisics |l Histogram

[ Log intervals  +. \@
ERNFY - 7 Max: 1700 ]
W 2 46 8 0 7 % e B

8000 10000 12000 14000 16000
[Hac impedance

AT Settings for ‘Al Simulated’ = AT Settings for ‘Al Kriging * =]
[ Operstions |3 Caloulations |3 More | Variogram | |3 Operstions |3 Calculations |3 More | _Variogram |
jy Sle [@ Info [k Swtistics [l Histooram [[] Colors F Stye [@ Info [l Sttistics [l Histograr m [ Colors
[ tog Intervals  + [ Min: 6000 @ [0 Log intervals + 1 Min: (5000 ] @
@M% (20 - [E Max: [17000 - @z [2 5 [E] Max: [17000 ]
% 2 4 6 8 10 12 14 16 18 20 2 % 2 4 6 8 10 12 14 16 18 20 2
14 4
%
12-
2
10 2%
2
£
2
Z 3
4 12:
8
2
4
[ 03
60 8000 10000 12000 14000 16000 8000 10000 12000 14000 16000
B smuiated WA Kiging
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[[ayccoBO moaenupoBaHue

Kpuruur/ycpegHeHHoe moaenupoBaHue — 3hPeKkT CMeHb!
OCHOBaHMA

Change-of-Support Effect U3-3a NoAAePXKH
{Mean = 0.18; Stdev: 0.01/0.03/0.05)
pPa3nuyHbIX 00LEMOB U
120 CriaxuBaroLero
100 1 XapakTepa (KpuruHra)
> 80 | st anroputma.
§ 60 | B Upscaled Cells
o
£ 4 8 R/ Logs | AhcpuHHan KoppeKuus
o (V2 .
20 | z(V)corr = ), (zV)—Xx)+Xx
g4
0- o (V)

g8 222888 J1 MepemenHas 1 (3D mogens)

P ity (%
orosity (%) I > MNepemeHHas 2

(nepemacluTabmpoBaHHbIe
AYENKK)
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[[ayccoBO MmogenupoBaHue
BnusaHue napameTpoB Moaenu BapuorpaMmbil

Tun mopgenu Bapurpammbi (Paxr: 5000m)

2] Gaussian [Any]

j Exponential [Any] IEI@ _j Spherical [Any] [al[@][=]

JkcnoHeHuunanbHasa n Cdepuyeckas [[ayccoBa Moaenb Jaet
MOAENU JatoT NOXOXue pesynbTaThl CrMaXeHHbIN pesynbTaTt

Schiumberger




[[ayccoBO moenupoBaHue
BnusiHne napameTpoB MoAesin BapnorpaMmbl

PaHr Bapuorpammb| (ccbepmquKaﬂ Bapuorpamma)

‘g =N

2] Range 500 [Any] @@ :l Range 5000 [Any] (o l&][5=]

Panr: 500m Panr : 5000m

Harret: 0 Harret: 0

Schiumbeprger



[[ayccoBO moenupoBaHue
BnusiHne napameTpoB MoAesin BapnorpaMmbl

HarreT (cpepuyeckas Bapuorpamma)

Z Nugget 0 [Any] 2] Nugget 0.9 [Any]

Harret: 0 Harret: 0.9

Schiumbeprger



[[ayccoBO moenupoBaHue
Influence of the Variogram model parameters

AHuzoTponus (cpepnyeckas BapmorpaMmma)
| 2] Azimuth -45 [Any] [o@][=] i 2] Azimuth +45 [Any] (o l@][=] ]

Panr: 20000m / 5000m PaHr : 20000m / 5000m
A3nmyT: -45 AsnmyT : 45

Schiumberger



[[ayccoBO MogenupoBaHue
be3ycnoBHoe MoaenupoBaHue

B Clnyyae, eclin HeT HUKaKUX BXOAHbIX AaHHbIX, MOXHO NUCMNOMb30BaTb 663yCﬂOBH06
MOAEJTNPOBaHNE.

Monb3oBaTenb onpeaenseT pasdopoc BbIXOAHbIX AaHHbIX
Monb3oBaTenb onpeaenseT cpeaHee 3Ha4YeHUe 1 cpeaHeKBaapaTUyecKoe OTKIIOHeH e

Pe3ynbTupytoLLlas NoBepXHOCTb NoMNyYaeT 3HaYeHust B TpebyemMom WHTepBane C NOMOLLbH
0bpaTHOro NpeobpasoBaHns 13 CPEAHEro 3HaYEHUs U CTaHAAPTHOTO OTKITOHEHMS

PaccuntbiBaetcsa CDF, koTopasi ucnonb3yeTcs Ans obpaTHOro npeobpasoBaHus.

CDF kpvBu3Ha
OnpeaenseTcs u3
std.dev.

—_—

CpenHee 3Ha4YeHue | 3HayeHue paHra

0 Min. ;4 >‘ Max.
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[[ayccoBO moaenupoBaHue
be3ycnoBHoe mogenupoBaHue— Petrel

[Mpouecc Make /edit surface

[pouecc Petrophysical modeling

,Q Make/edit surface
| Make surface | Hints |
.Tput data: Result surface:
Main input: i \ r:#[ / |
& [ Name: HeT BXOAHHIX AaHHbIX — U fabop
o \ o O e FANHBIX| A3 HEMHOTMX TOYEK [aHH
Iir?:s/ggrlynge;nszﬁi I | [ Suggest settings from roa\
g& Post proc I@ Well adjustment IL_’.I Additionalinpul” ||
] Geometry IE@ Pre proc @ AIQOV
Method: [ Sequential Gaussian sm.ia|<09/ r
|2 Variogram | & Setiings |G Expert |E) Hints | - -
St o anene_] g noaxoaswwmn Output dat
Min:  0.05 Absolute v rang e
Max: 03 Absolute v Eximate 3
Distribution -
() Distribution from input data ]
@ Nomal distribution
l i = - Onp uletTe CDF uepe3 cpeEHee
B i o 3 We 1 cpeaHeKBaap.
[T] Collocated cokriging Ij OTKITOHEeHMHe.
Secondary variable: &) \EI |

[ [ Petrophysical modeling with ‘Property Modeling/Complete Model' E‘
Make model | Hints
- . =~ g
Ovenwrite 15’”9‘ “ﬁi\ Property template: @ Porosity -
Property name: Porosity
( Common [ Zone satings || Seed [19047 | P
E] & s - (4 REEE
No conditioning to facies. The zone is modeled in one single operation.
Method f 5 A
zone/fac?ers: [Q Sequential Gaussian siation il ]
] Trends g Expert Iz Hints
|2t Variogram P Distribution h_é. Co-kriging
Logarithmic
[T Is logarithmic D
Seed: 27154 i
Output datarange: ———————————————————
Min:  0.05 Absolut - et
" B | e @
Max: 0.3 ‘Absolute B ‘
Distribution method:
D@' Standard g ©) Bivariate
Distribution:
~ Standard Gaussian
- Bdrdudin:
& N | . 015 N -
) di;rr'irl‘)?nion Mean: 0.15 Std: 0.1 <= Estimate I
Py t-
do distribution
| J© General distibution
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@ Settings for "Porosity’

|

L_] Colors i) Operations [ More ‘ Variogram
¥ Style [ & Info {151 Statistics st} Histogram
) & &
Intervals v 20 v V| Forzone: =¥ ZoneA (Main_pay) v
7 % Log @ 7] Min: 0 7] Max: 0.35
2 4 6 10 12 14 16 18 20
L L | | ) L L L L
94 -
o] E -
61 =
5_
e =
3..
2_
i H H
0 T T r " i A8
0 0.05 0.1 0.15 0.2 0.25 03
DPomsity
lu’/-\ppl)' ‘ ‘JOK \ i)(CanceI

2| 2D window 1 [Any]

[E=8|Hon|)

BbixoaHon nutepsan: 0 - 0.32

CpeaHee: 0.15 n ctanaapTHoe oTKnoHeHue: 0.08
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[[ayccoBO MoaenupoBaHue
Anroputmbl FayccoBa mogenupoBaHus B Petrel

* [locnepoBatenbHoOe "ayccoBO
MoaenupoBaHue

[onynsapHbIn ctoxacTudeckun metof (GSLIB), ocHoBaHHbIN
Ha KpuruHre 1 oTKIoOHeHUM owmnbkn. PaboTaeT co
CKBXMHHbBIMW JaHHLIMW, BXO4HLIMU pacnpeieneHusmm,
BapuorpaMmamu u TpeHgamu.

« CnyyanHoe MayccoBo moaenupoBaHue

Pa6otaeT GbicTpee, yem lMocnenosarensHoe Mayccoso © f
MOAENUpoBaHue, T.K. paboTaeT yepes

napannenusaumio, uveet bbicmpsil Collocated
CO-kriging v AONOSHWUTENbHbIE 3KCNEePTHbIE HACTPOUKM.
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YnpaxHeHue
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