o CroxacTuyeckue metoabl:

OCHOBaHHbIe Ha ﬂ“leVIKaX: OMnCbIBakOTCA Bapuorpammamun, Tpergamm n 1. a.
SISIM TGSIM with trends

OcHOBaHHbIe Ha 00BbEKTaX: 3a4alTCs reOMETPUYECKMU 0D BEKTaMU
/General object  \  Fluvial (Adaptive Channel "\

a =

=~ Schiumherger



O6bekTHOE MoaenupoBaHue
0630p

Uenb:
[TonyyeHne peanncTUYHON apXUTEKTYPbI U reoMeTpUn aLnii

MeToAbl:
MOLI,GJ'II/IpOBaHI/Ie KaHali0B U U30JIMPOBAHHbIX 00BbEKTOB

MopenvpoBaHue aganTuBHbIX KaHAMoB (CreayroLmx CKBaxnHaMm)
Vlepapxunyeckoe moaenmpoBaHue auunii

)3

BxoaHble AaHHbIeE: g
CKBaXWHHbIE JaHHble ?
[lpaBuna moaennpoBaHus: reoMeTpusa n opma
BepTukarnbHble U ropu3oHTasbHble TPEHAbI

Pesynbrar:

OnpeneneHHas 00bekTHas (hauuanbHas Moaernb

MHoXeCTBEeHHbIe peanu3saLmm Schiumberger



O6bekTHOE MoAenupoBaHue
MoaenupoBaHue aganTMBHbLIX KaHANoB

0630p meTOAA:

e MOLI,GJ'II/IpOBaHI/Ie adanTuUBHbIX KaHAlIoOB — MeTo 00BEKTHOro MOJENNPOBaHNA,
obecneunBaoLLM KOHTPOMb MO CKBAXMHAM C MOMOLLbIO anropuTMa

UcTopus:

* [osiBuncs B Petrel 2007.1 ans kaHanos \‘

 YcoseplueHcteoBaH B Petrel 2008.1 ans co3naHus
NPUPYCINOBbIX Basos

* B Petrel 2009.1 nossmnnack BO3MOXHOCTb 00BbEMHOIO
NPOCNEXNBAHNSA KaHANoB

« B Petrel 2010.1 meToq oCcHOBbLIBAETCS Ha anropuTme f:RFS

[penmyllecTBa:
H\Ax

 [lo3Bonser YUnUTbIBATb Bonbluee KONMYecTBO CKBaXM
OFpBHI/I‘-IGHVII?I, YyeM TpaanuMOoHHbIE METObI

*  KOHTPOnb CBA3HOCTI KaHasoB
«  CTOXaCTUYECKMI1, MHOXECTBEHHbIE peanunaaLmm Schiumberger



O6beKTHOe MoaenupoBaHue
anIHLIMI'IbI MOAEJTIUPOBAHUA aAdNTUBHbIX KaHaJ10B

- OnpeaensawTca CKBaXWHbI, Yepe3
KOTOpble JOMMKEH NpoxoauTb kaHan (A v B)

- Ha ckBaxuHax A v B 3agatotca «3HaYeHus
YPOBHSA», ON13KMeE K KoopauHaTam
MNOCKOCTK

- Ecnu ckaxuHa (C) He JofmkHa nexarb Ha
KaHare, TO e NpucBanBaeTCs 3HayeHwe,
OTNMYAOLLMECS OT 3HAYEHUS MII0CKOCTH

- Cosgaetcs rayccoBa NOBEPXHOCTb,
crnegyroLas HaaeHHbIM 3HAYEHNSAM

- [MoBepxHOCTb ceyeTcs NMOCKOCTbIO,
3a/]aBasl TPaeKToOpUIo kaHana

Schiumberger



O6bekTHOE MoaenupoBaHue
Korp,a UCMNOJIb3yeTCA MeTO aAanTUBHbLIX KaHanoB?

MeTon aganTyBHLIX KaHanoB 00bIYHO UCNONb3YETCA B annoBUaNbHbIX cpeaax,
roe TpebyeTcs CTPOrMii CKBaXMHHbLIN KOHTPOJb, OAHAKO, MOXET ObITb
NPUMEHEH ANA MOAENUPOBaHNUA NIOObLIX KaHAmNoB

«  CKBaXWHbI
« BonblLoe KONMYECTBO CKBAXWH MO3BONAET
nyylle Npocnexusarsb:
*  [lpuBA3KY BPEMEHHbIX AaHHbIX

*  CBA3HOCTb KaHanoB Yyepe3 aHanu3 Tracer
unu Well interference test

- @auunanbHble cpeabl

o 06s510MOYHBIE CPE[bl C U3BECTHOM
CBSI3HOCTbLH0 M reoMeTpuent haLimasbHbIX

Ten

* @neuanbHble U mypbudumai

Schiumbeprger



O6beKkTHOE MoaenupoBaHue

MoaenupoBaHue aganTuBHbIX KaHanoB — HacTpouku B Petrel

(" )

1. Bblbop cBOMCTBA U 30H
A.  Bblbepute nepemacutabupoBaHHoe CBOWUCTBO (C

cydpdukcom (U))

B. Bbibepute metog Object Modeling 0ns 30HbI
% P IRO]] ga Y,

f2. Tun obbekTa: b
A.  [lobaBbTe HOBbIN aganTUBHbLIN KaHaM KHOMKOM o7
B.  llosBsATCA 3aKnagku ¢ HaCcTpokaMu
\§ J
/3. dauuu: N
A. B 3aknagke Settings 3agaite KoppekTHble dhavum
ONs KaHana v NpupycrnoBoro Bana
B. Vcnosnb3ayiTe COOTHOLLEHME 13
\_ nepemacLITabupoBaHHbIX S4EEK UK CBOE Y,
(4 )

4. CBAAI3HOCTb

A.  Wcnonb3aynte ceonctso Body index ang sagaHus
CBA3HOCTU MeXy CKBaXUHaMW

B.  [Mapametp Layer tolerance moxeT bbiTb

\ onpegernex and nepecekarmx cron KaHanos j

% Facies modeling with ‘Property Model... @

Modeling settings [ Edit hints |

Overwiite @ Existing property: l B8 Facies_adaptive_Mo v]

Status: Is upscaled

(Zones: || & Zonea Main_pay) M] < [I]E]. &[® [0 ..
| Facies: | No conditioning to facies. The zone is modeled in ane single operation.
Method for | # Object modeling (Stochastic) v

M—Eﬂﬁkﬂﬂmﬂ né‘ Settings 1‘%@ Other output
& 1: Adaptive channels [2952 %] @)(x)E) 1| (x]d

30)s &
(2

5 Selings li.) Layout |7 Section |5 Leveerﬁ}ﬂ Trends

Usebody [ Modify body name: ‘
Facies Make facies Fraction (%)  Upscaled (%) ) ,_ A
[ | 1: Channe v Channel sand lé@. [1333]

: v Levee o 16.19]
Number of
O channels:
Connectivity j
Use Body Property from Output tab ydy_index [U]
Layer tolerance: ﬁf ]
[y |[vok ][ cance |




O6beKkTHOE MoaenupoBaHue
ApanTtuBHble KaHanbl — [lepeceyeHune cnoes

Body_Index
|

A_top(@—{PeTuRa

Channel Top&P

Channel Based

ZoneA(10) |

Layering

TXDWA [SSTVD
/D[ Bodin RBRE] 00 rucwcrey 5ol

Zol S

ZoneA (4)

MakcumanbHoe Yncno K-crnoes,

=== | nepecekaemblx kaHanom. Ecnm oH

Zoneh (31)

@HOM K-cnoe.

/I'IapalvleTp Layer tolerance 3agaet \

paseH 0, To byayT COeANHEHbI TOMBKO
KaHarbl, KPOBMS KOTOPbIX HAXOAMTCA B

>

p
[Ins nony4eHus pesynbTaTta crne.a:
MPUMEHSETCA Layer tolerance > 6

Connectivity

[] Use Body Property from Output tab 27 Body index [U]

Layer tolerance: 4

Schiumberger



O6beKkTHOE MoAenupoBaHue
ApanTtuBHble KaHanbl — CKBaXXUHHbIA KOHTPOJb

OOuH KaHan MoxeT NPOXoAUTb YEPE3 HECKOJILbKO Bbl6paHHbIX CKBaXXVH

i 6876000

N
B~ 6872000

Schiumberger



O6bekTHOE MmoaenupoBaHue

ApantuBHble KaHanbl — 3aknaaka Other output

Wicnonbayute ceoicTeo Body Index ons 3agaHusa ckBaxmuH, Yepes KOTOpbIe AOMKEH

NpOXoauTb kaHan B oaHoM K-crioe

1. Onpegenute coicTBo Body_Index B 3aknaake
Other output gnanora npouecca.

2. Ha 3aknagke Facies bodies Bbibepute Use

Body Property from Output tab

4 Facies bodies \"ﬁ_] Backaround |5 Settings Jg"" Other output ‘

Body property ‘_@ Body_index [U] "}J
[C] Only for: 0: Shale

[] Directional trend Create ,J

[] Depth trend Create .‘

Use simbox coordinates instead of real coordina

lUse proportion of distance between top and base
instead of real distance

Connectivity \

|Jse Body Property from Output tab

Layer tolerance: 0 ‘

Body_Index Layering

Csoncteo Body index property MOXeT ObITb
CO3[aHO MHTEPaKTUBHLIM PUCOBAHWEM B OKHE
KOPPENALMU CKBAXWH W NOCNEYHOLLUM
nepemacLuTabupoBaHneM




O6BbeKTHOe MoaenuMpoBaHue
ApanTuBHble KaHanbl — HacTponku reomeTpun

“§ Settings rﬂ)‘ Layout |7 Section |& Levee |@ Trends |
Channel M Amplitude

’W‘avelengt"I:n‘I S e
? e a
Min mean stdx g a @
Orientation |Triangu| @hsu ||134 “138 l [Compass dearees]
Amplude [ Triangul v [[650 |[8oo [1100 | [Horizontsl
— distance
Wavelength | Triangul v [[2200 |[2500 [3500 | unitg]

Rel. sinuosity ITrianguI @IU.Z “0.3 ||IJ.4 ] [Positive number]

I[? Settings Hi? Layout lv Section |$§ Levee “. Trends ]
Width

s
Lr;:'::sectlon U_-I Thickness

Min  Med/  Max/ gg

mean  std

widh [ Tiangu v][s00 [as0 [10s0 | Lo

Thickness |Nomal ~|[10 22 7| [ width fraction

]E Settings "I{) Layout ][v Section rss Levee |. Trends ]

Width
H—————
Thickness 1_v a ﬂ ﬂ
Med/  Maxr/

Roughness Min oo od
Widh | Triangul v |04 ||750 |[850 |[1100 |

Width unit: O Frac. of channel width & Horizontal distance units

Thickness [Tiangl MJ[02 |[06 |[08 |08 | Dodive
thickness]

Schiumbeprger



Settings for "ChannelV*
S Swle @ Info |[H] Statistics | Function
[ Usespine [ LogX [ Leg¥

| =

/TPEHJJ,I:IZ A

BepTukanbHbIe (BepTUKanbHas KprBasi BEPOSTHOCTM) . =
[opu3oHTanbHble (KapTbl pacnpeaenexus) § -
k. Ob6beMHble (3D cBOICTBO).

0.2 0.4 06 0.8

? | @«
/ in: Base - Zmax: Top

[v 2oy ] [ oK ] [X Cancel |

S Settings | T Layout

7 Section | Levee @@ Trends
Adaptive channel trends

E= Vertical [2) | =b V\ Channel/ | 4
Areal @@ =p|Fra Channel_ind_trend
Volume a1 a v
lUse channel routing
Channel routing weight: :jU.?5 | [0,1]

-

Bbi6bop TpaekTopum KaHana: A

[ins 37O Lienm MoryT ObITb UCMOSb30BaHbI TOMLKO
Areal nnu Volume (ropn3oHTanbHble v 06beMHble)
TPeHAbl, 3aJaroLLme ropu3oHTanbLHoe pacnpegerneHue

KaHaloB.
(& )

Schiumberger



Y
Bmelyarowme nopoasbl

[Tpy mogenupoBaHumn kaHanoB Petrel gomkeH 3HaTh, Kakoe 3HaYeHWe NpUCBanBaTh S4eilkam BHE UX.
OT0 MOXeET ObIThb: HeonpedeneHHoe 3HaveHue (undefined), onpeaeneHHas pauusa nnu
3apaHee Co3aHHOe CBOWUCTBO.

(&

4P Facies bodies IZ] Backaround Ifﬁ Settings ga Other output

)

Background can be given by a facies or another property
O Undefined

® Constant; L] 0:Shale v

(O Property:

) The ather property can for instance be calculated by
'‘Sequential indicator' or by 'Fluvial channels'.

) |f the background property already matches the wells,
vou can turn off the Inside wells in the Settings, in order
not to change anything close to the wells.

Schiumberger



O6beKkTHOEe MoaenupoBaHue
General Object Body Modeling

\

/CO3AaHMe HOBOIO cbauuaanoro o0beKTa:

+  Bbibepute metop Object modeling.
+ [lobaBbTe HoBbIN 06bEKT UKoHKo Add a new

body .

« HoBoe Teno Ellipse 6yaet nomellieHo B OkHO

\ Facies bodies. /

(. )

daunm 1 COOTHOLIEHUA:

*  Bolbepute TMN (haLmm 13 HUCNALAIOLETO MEHH.

* lAcnonb3ynte COOTHOLLEHME 13
nepemacLiTabupoBaHHbIX S4YEEK NN BBEANTE

YUCIIO BPYYHY!IO.
\_ PYHHY )

/

O61bLeKTHOE MoAenupoBaHMe AaeT BO3MOXHOCTb CO3AaHUA U30NTMPOBAHHBIX
thaumnanbHbIX TeN reomeTpuyeckoi hopMbl, He YA0BNETBOPSIOLUX TaKUM
 CTPOTMM NpaBunam, Kax, Hanpumep, kananb!.

Methed for [ Obiect modeiing (Stochastic) | v |

*@;F;Cl;ﬂ;&'? i\"&_f] Background | & Settings ge Other output | :
& 3:Elipse [20 %] (@)= [t]/%/d
4 Box ; & |3
¢? Pipe E

& pper half pipe
&7 Lower half pipe

@ EEN | [pyrvie ¢hoopMbl
&9 Half elipse
& Ouart elipse (Mo ymosyaHuio - 3nmnc)

&/ Deltaic/Alluvial fan
%= Aeolian sand dune
™ Oxbow lakes _ |

& Settings }? Geometry (@@ Trends | § Rules |
Usebody [[] Modify name of bady: |

&)

Facies: } ._ 3. Lobe v ‘ ]

Fraction: IL_\ % x%\ = Upscaled (%)
(] Mumber of objects |10 |

[] Complete body must be inside zone at tap

[[] Complete body must be inside zone at base



O6beKTHOe MoaenuMpoBaHue
Korga HyXHO MogenupoBaTb reoMeTpuyeckme 00LEKTbI?

MeTtop Body objects 00bIMHO UCNONb3yeTCA ANA MOAENMPOBaHMUSA
U30NUPOBaHHbIX (paunanbHbIX TeN NPOCTON reoMeTpU4eckon hopmbl, 6e3 ApKo
BbIpaXX€HHOro OTHOLIEHUA AnvHa/lWMpPUHa:
- QaumanbHble cpepbl

[pumepbl 06;10MOYHbIX Cpes:

 [ltoHbl
PacLuenmHbl
AnntoBuasbHble KOHYCb!
[1NOCKOCTHbIE CMbIBbI
OTmenu ycTbs
[pumepbl kapboHamos:
- W3onuposaHHble pudbl
- Oxkanmnsiowime pudesl
- Pudoskle ocbinu

Schiumberger



O6bekTHOE MoaenupoBaHue

HacTponkn 06bekToB

GeomeTpun:
 Bbibepute ®opmy mena u3
PACKPbIBAIOLLErOCS MEHIO
* YcraHosuTe OpueHTauumio,
\ LnpuHy 1 MowHoCTb

>

KI' PeHAabl:

o Vertical (®yHkuus / Data
analysis)

* Areal (KapTa BeposiTHOCTK)

 Volume (3D cBoiicTBO

* Flow lines (nonurobi)

/
N

)

MpaBuna:
 Onpepgenute, MOryT NN O4HN
(paLum 3ameLlaTtb apyrve

(& Settings | Geomety @@ Trends | § Rules

Body shape: | &@ Elipse v | Orient: ‘I Maior

[ . ation: : _
Radial profilezi B» FRounded v width 4

: Med/
Min  frean  std

Orientation [ATriangu li |0 10 iEU
Minor width | Triangu v | [150 300 |[450 | [Hoiiz. distance units]
iMinrat [Tiangu v |08 1 |12 |

Thickhegs | Triangu v |[10 |15 |20 ?Diiaﬁi'é?ﬁ

Man/ Minor width

_ [Compass degrees]

& Settings 9 Geometry (@@ Trends § Rules |

Body insertion poinbyrobability - -
\ 2 Vertical [2 | =p ‘[]Q LobeTrendy \

@ = 6--Lobe_~t_r§nd_map I

Areal:

Yolume
ody trends

[ Flow lines:

’ 31 Al_rescaled v ‘

K= | |

& Settings | §? Geometry @3 TrendsJ § Rules \

[[] Insert ONLY in the following facies |

| i
(O Replace NONE other facies ?
(3 Replace ALL other facies [default)
(O Replace ONLY the following facies: ‘
O Replace ALL but the following facies: ‘
Replace stratigraphically older bodies only
‘When inserted, the entire body must present. ? |

Replace itself. If not only 'isolated’ objects will be made.



O0BbeKTHOe MoaenupoBaHue

WUepapxuyeckoe mopenupoBaHue auunn
- QaumarnbHy MoAenb MOXHO NOCTPOUTL BHYTPU MMELOLLEeCS daLuanbHOW Modenu:
paboTaeT ¢ ABYyMS HE3aBUCUMbIMW YPOBHAMYU (hauansHOM MOAesu.

- Mpumep: daLym nepBoro YpoBHs MOrYT 3aAaBaTh pasnnyne Mexay 6eperom u
rmy6okoBOAHbIMM nopoaamu, a daLun BTOPOro YpoBHs 6yayT 3agaBaTh NoKamnbHbIe
N3MEHEHWS B KaXKaOM pernoHe

Modeling settings ‘ Edit hints ]

Ovenwite @ E xisting property: lA @ Facies_Hierarchical _Model [U] = v
Status: [Is upscaled
[ Common ][ Zone settings ] [] Seed |19152 a
[Zones: H% Zoned, [Main_pay) v] CRIR @@ 5 ®

£

B & Noname [0%] Large SC

. 7: No name [0 %] -

Same variogram for all facies D

Facies: ]I B Facies_Adaptive_Model v” ] 2 Levee |4 E] b b i .
21?:;:;?;& I@ Sequential indicator simulation \ v]

4P Facies f& Settings | § Expet |E) Hint | \

[ 0:Shale [0%] H 2 sit [u > 3529%]

M 1: Channel [0%] . W] 3 Fine Sand (0> B4.71 %]

] 4 Noname[0%] .

. 5: No name [0 %] ;

n \ - &
P - N | A 16
\ > -
PN




YnpaxHeHue
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