o CroxacTtuyeckue metoabl

OCHOBaHHbIe Ha ﬂqeﬁxax: OMnCbIBakOTCA Bapuorpammamun, Tpergamm n 1. a.
G GS !(GS with trends

OcHoBaHHble Ha 0ObEKTaX: 3a4al0TCH reOMETPUYECKUMU OOBEKTAMY
General object Fluvial Adaptive Channel

— <

Schiumberger



YceyeHHOe rayccoBo MoaenupoBaHue
Anroputm
0630p meTOAA:

«  CTOXacTU4ecKkMn MeToq, CO3aatoLLMM KpynHoMacLLTabHyo dauuansHyo Modenb Ha
OCHOBE 3aJaHHbIX nopsaka auumn.

UcTopus:

« ’Facies Transition Simulation’ Bnnotb Ao Petrel 2005.

* [3ameHeH B Petrel 2007.1 v ctan 'Truncated Gaussian
with trends’.

« B Petrel 2007.1 nossunca HobIM anroput™ ‘Truncated
Gaussian Simulation’.

[peumyluecTBa:

« Cobnogaet dhauuansHble nepexoabl/nopsiaok.
« CrnefyeT CKBaXWHHbIM JaHHbIM 1 COOTHOLUEHUIO dhauuin.
«  CTOXaCTUYeCKMn, MHOXECTBEHHbIE peanu3auuu.

Schiumberger



YceyeHHOe rayccoBo MmoaenupoBaHue

Teopus

YceyeHHoe rayccoBo MoJennpoBaHne paccYuTbiBaeT HOPMUPOBaAHHOE

HenpepbIBHOE CBOMCTBO MeToaoM "aycca 1 3aTem ¢ NOMOLLbLIO OTCEeYeK pa3duBaeT

Ha hayum.

Mpouecc:

* [cxogHoe cooTHoweHue thauun bepetcs n3
CKBaXWHHbIX JaHHbIX.

ts

t2
t1

* [locne aToro cBOMCTBO NocneaoBaTesbHO YpesaeTcs no 04
oTceykam (t1-3).

* [lpn nocTpoeHun HenpepbIBHOTO CBOWCTBA UCMOMNb3YEeTCH
O4Ha Bapuorpamma ans scex dauun.

Mponopuus 1

0

-3 PacnpepeneHve 3
Pe3ynbrar.

250> RZREAL Q’:.::’Q
e s ey
800X S i &4

* ®auum (0T KpacHowu 1o ) 3aaatoTCA
nocneaoBaTenbHbIM pa3oneHnemM Ha knaccbl (C1-4). %
KpacHasa MoxeT ObITb TOMBKO nocne W HUKAKOW

OpYrom.
» OpauHakoBas aHuM3oTponua Ans Bcex dauun.

Y
R
bosvy

AL,
oL S5
R ARRBERLL RS

& 2
SWISY 40 0s, ey 2o,
QRBTIEE SN IECII o 2o,



YceyeHHOe rayccoBo MoaenupoBaHue
Korga ucnonb3ayrwt TGS?

TGS 00bIYHO MCNONbL3YHT ANA CTOXacTU4eCKUX 6e3ycnoBHbIX cpea. Mpumepom
MOXET CIYXXUTb OeperoBon CKIOH.

clastic littoral

-——— s - a

Schiumberger



YceyeHHOe rayccoBo MoaenupoBaHue

dauuu n COoTHOLIEHue

HyxHo 3apaTb nocneaoBaTenibHOCTb
chauunn u gonio Kaxaou dhauuu:

[lopapok haumnmn BaxeH ans AaHHOMo
MeToaa (M3MeHUTe NopsaoK pauun,
eCIN OH HEKOPPEKTEH)

-3apaunte Global fraction u3
nepemacLUTabnpoBaHHbIX SYEEK,
CKBaXMHHBIX AAHHBIX, BPYYHYIO UK
BEPOSATHOCTHbIM TPEHAOM

 Facies modeling with ‘Property Mod... @

 Modsing setiings | Edit hints |

Overwrite @ Existing property: | B TGS_Model [U] 7|

Status: |Is upscaled

[ Common ][ Zone settings ] [] Seed |21259 \j

[Zones: ]I =Y Zoned [Main_pay) v ] |4 47@@7 5375%.;17 7
No conditioning to facies. The zone is modeled in one single operation.
240?2;:;?;3: r@ Truncated Gaussian simulation

@ Facies ‘E Yariogram ]‘lg Settings | & Fw | #1 Hint |

] 3 Channel [0%] B 0 Proximal [36.67 -> 3667 % d
B 4 Levee[0%) ] 1: Middle 1[21.9-> 21.9%)
B 5 Noname[0%] B 5 Middle 2 [8.57 > 857 %]

B 7 Noname [0%] [ 2: Distal [32.85 > 32.86 %]

| 5_|

Move selected item up E]

Iﬁ Fraction I
Trust fraction or trends Lj

EJ Global fraction:

O Upscaled cells % #Cels
O well data % #Samples:
® Manual 3286 | %

Property trend
L] 0 Probability given
by a property:
Probability given 1D and 2D trends:

ij [] Vertical

;2 [] Horizontal




YceyeHHOe rayccoBo MoaenupoBaHue

Bapuorpammsbl 1 crnaxuBaHue

MeTon moaenupyeT TONbKO OAHO
cry4yanHoe rayccoBoO CBOMCTBO:

-B 3aknagke Variogram scem gpauusam
COOTBETCTBYET OAHa BapuorpamMmmMa

-[lns BapuorpamMmmbl peKOMeHAYeTCs
TMn Gaussian

-B 3aknagke Settings napametpom
smooth result MoxHO 3agatb cuny
crnaxueaHunsa daumanbHbIX Nepexonos
(B KONMYeCTBe A4eeK no
HanpasneHunam |,J n K).

Method for

S ices l @ Truncated Gaussian simulation

[Afm!_'g Variogram | & Settings | € Expert | £l _Hint
Silk D@iz:
Yariogram type: Nugget: ¢|§ l

Range
| 90

45
0

15

30

Anisotropy range and orientation

Major di.  Minor dir:  Vertical:
Range: (3000 [[2000 |10 |

Azimuth: |-46 Dip: |0

[] Local varying azimuth

[] Simbox local azimuth correction

?oﬁzzgé?és: I@ Truncated Gaussian simulation
4P Facies || Variogram ‘g Settings ’(U Expert | ) Hint |
Seed number
2
Output
Smooth result
Distance (cells) W ko i@

Upscaled data importance




YceyeHHOe rayccoBo MoaenupoBaHue ¢ TpeHaaMu

Anroputm

- OCHOBaHHbIN Ha S4Yelkax anropuTM, UCMONb3yeTcs Ans MOAEeNPOBaHUs NepexoaoB
MeX/1y Ynopsao4eHHbIMU dhaLmamMi

- ['paHnua mexay gaunsamm MOXeT 3aaaBatbCsl NPSMON U KPUMBOW NIMHNEN
- ['paHnuy mexgy daunsamm MOXHO MEHATb MHTEPAKTUBHO

- IeKT B3aMONPOHNUKHOBEHWS Ha rpaHuLax aumi

- 3afaHue HacTpOoeK B3aNMOMPOHUKHOBEHHS]

Schiumberger



YceyeHHOe rayccoBo mopernunpoBaHne C TpeHaamu
Korga ucnons3oBatb TGS witrends ?

TGS w/trends 0bbI4HO Mcnonb3yeTcs Ansa gaunansHoro MogenmpoBaHus B

KapO6oHaTHbIX HannacToBaHUAX 1 (hpOHTE AeNbTbl C BbIPAXEHHLIMU Creaamu
nporpagauuun/petporpagauum

KapboHatb!

clastic littoral

-——— - = =

reef limestones

basin limestones,
marls etc.

O6nomoyHbIe cpeabl Type Log

Chan

—

el

nel Backshore Lagoon

B

Schiumberger



YceyeHHOe rayccoBo MoaenupoBaHue ¢ TpeHaaMu

Teopus

“]
[leTepMUHUCTUYECKNA TPEHN OcTaToK — CBOMCTBO OCHOBaHHOE Ha
OCHOBAHHbI HA CKBaXMHHbIX AaHHbIX Bapu1orpaMme 1 CKBaXMHHbIX AaHHbIX
N MHTEpnpeTauum (4Tobbl 3a4aThb (ans adppekTa B3aMONPOHUKHOBEHNS)

rpaHuLbI 1 NOPSA0K haLmii) \ l

O6beanHsiemM 3T1 [Ba CBOWCTBA U 3aaeM OTCEYKM —
nonyyaem omHanbHyo dauuanbHyo Moaenb
Schiumberger



3. [1ns Kaxxoom CKBaXMHbI: 3Ha4YeHne ans

1. 30Hbl haumanbHbix 2. TpeH[ Nepexo/os MOAENPOBaHNA
nepexoaos — NOBEPXHOCTb Log = 2, Trend = 1.7 -> Residual = -0.3 (octaTok)
- | KapTa OCTaTOYHbIX 3HAYEHWN HA CKBaXKMHAX
A 03
A
A
A
A
4. Kapta octaTouHbIX 5. TpeHa nepexona + 0CTaTOK

3HaY4YeHUI

Schiumberger



YceyeHHOe rayccoBo MoaennpoBaHue ¢ TpeHaamMu

dauuu
o (QaumnanbHble nepexoabl:

- Qauum gonmkHel baTb
BblOpaHbl B NpaBUIbHOM
nopsaake

- CooTHoweHue cauumu:

- 3apatb Global fraction
(aonto) ons kaxgoun davum

- [eomeTpuyeCcKun TpeHa
NosSIBUTCA Ha 3aKnaake
Geometry (cneaytoLmi
cnaung)

Modeling settings lm‘

Overwrite @ Eisting property: I B TGS_with_trends [U] v1

Status: [1s upscaled
[ Common ][ Zone settings ] [] Seed |6753 E

[Zones: “ % Zoned, [Main_pay) v | (4 4A @ @ ’_:)fl :j
No conditioning to facies. The zone is modeled in one single operation.

:Lﬁ:ﬂg::?elg B8 Truncated Gaussian with trends v]
@ Facies B Geometry | [7* Variogram UM Hint |
] 3 Channel [0 %] B 0 Proximal [36.67 %] E
I 4 Levee[0%) - ] 1: Middle [28.1 %]
B 5 Noname [0 %) ] 2: Distal [35.24 %] :
B & Noname [0 %]
B 7 Noname[0%) Jl é‘_l
@
|l Fraction ’

Trust fraction or trends u

L4 Global fraction:

O Upscaled cells 324 | % # Cells: 74

3

O Well data 3602 |%  #Samples: |76
() Geometry trend
O Manual

Schiumberger




YceyeHHoe rayccoBo moaesninposaHue C TpeHaamu
[eomeTpusa (TpeHA) U Bapuorpamma

acies |W A Geomety “C Variogram || &% Settings | 7 Expett | B Hint |

O Lmence | GO Pogubtina scru[i7s]
* T'eomeTpusi n TMN HakonneHus: Dedim i
K8 O Use diferent ® Use same for al: 2] 7
- ['eomeTpus 3agaet 3D TpeHaom GEE ‘Ssm
- Jlunna nepexopa poctynHa ang i 1

peaaKLmum

* PaHru Bapuorpammbl u
aucnepcus:

- Bapuorpamma onpegenset ;@- Fooes [ ooty [ Vaiopan | sotegs [ § o [ i |
YHRREES sit: [10 |eg—= .
n pOCTpaHCTBeH Hym CBH3HOCTb Variogram type: | Gaussian | Nugget/0.1 |¢.i{ 1 u

Anisotropy range:

- [ucnepcusa onpeaenseT cTeneHb TSN T—

B3alMHOr0 NPOHUKHOBEHMA | @
BIOJb JIMHWW Nepexoza Schiumberger




YceyeHHoe rayccoBo mogennpoBaHue C TpeHaamMu
3aknapka Geometry— yron arpagauum

Yron arpagauun: yron mMexay rpaHuuen gadumn n cnoem rpyaa

% Facies modeling with ‘Property Modeling/Complete Model'

Modeling settings | Edit hints |

Ovenwrite @ Existing property: = TGS_with_trends_diff agar angle [U] v]

Status: [1s upscaled

[Zones: ][a Zoned, [Main_pay] v ’ 14 4~[Z]@ _%‘;j /| fjl_
No conditioning to facies. The zone is modeled in one single operation.

Method for FEm—
i | @ Truncated Gaussian with trends v|

|.@ Facies “ Geometry |E Wariogram H@ Settings ”? Expert ” Hint [
@ Line source D @ Progradational ~ Azimuth: g

O Paoint source O Retrogradational
[] Edit lines
Aggradation angle for facies boundaries:

-

[B &) Use different O Use same for al: |— | I ﬂ

dRE= ows
= z

(Voo ][k | [X Cancel | y

Depositional architecture: Galloway 1989

P —
_—

TRANSGRESSIVE

RETROGRADATIONAL

AGGRADATIONAL

3D cBOMUCTBO

PROGRADATIONAL




YceyeHHOe rayccoBo MoaenupoBaHue ¢ TpeHaaMM
3aknaaka Geometry — PegaktupoBaHue NIMHUA Nepexoaon

PepaktupoBaHue NIMHUIA: 00bIYHO MCMONb3YETCS BMECTE C B3aMHbLIM NMPOHWUKHOBEHWEM
(ancnepcus)

i;@rFacies -ﬁ—ﬁeometw |Z Variogram || &7 Settings | ¢ Expett | B Hint |
(® Line source E@ Progradational ~ Azimuth: [140.71 E
ce

O Retrogradational
Edit lines

Aggradation angle for facies boundaries:

u Use different Use same for alk E]
WEE

3ameyvaHue: He ncnonb3ynte 60onbLIOE 3HAYEHNS ANCTIEPCUN,
yToObI M36EXaTh LWyMa B (paLmarnbHOW KapTUHE.

Schiumberger



4P Facies | A Geometry = Variogram

AP Seftings | ¢ Expert 4P) Facies |\ A Geometry = Wariogram
Yariogram:
Sill: 1.0 &

& Settings | ¢ Expert
Wariogram:
N —
Yariogram type: | Gaussian v | Nugget:|0.1 @L l vy

Sil: 10 |&

—a
Yariogram type: | Gaussian v | Nugget: 0.1 @L l ey
; Range
Anisotropy range: fiaoge Anisotropy range:
Major dir. Minor dir.  Vertical Maijor dir.  Minor dir.  Vertical: ‘
Range: |10000 | 10000 |10 Dip: |0 7 Range: 100 ||100 10 Dip: |0 by
Variance: | 0.1 s

Variance: |0.01

ManeHbKun paHr

bonbluon paHr  ManeHbKui paHr

bonbLLoKn paHr

«CBA3HOEN»
NPOHWKHOBEHNE

OPU3OHTallbHOE
BINNAHNE OCTATKOB

«BbICOKO4ACTOTHOE»

«HWU3KOYaACTOTHOEN»

ScHlmmerger




YnpaxHeHue
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