JIABOPATOPHAS PABOTA 3. CO3JAHHME 3D CETKHA

Llenv pabomur:

Pacuer TpexMepHOii CETKH.

3aoauu:

1. Co3paHue CEeTKU C TOPU30HTAIBHBIM Pa3pelICHUEM.

2. Co3pgaHue TOPU30HTOB, COOTBETCTBYIOIIUX BEPXY, cepenune u Huzy 3D moxenu.
3. BeprukanbHoe pa3pelieHue rpuja.

VYnpaxunenue 1. TOPU3OHTAJIBHOE PASPEILIEHUE I'PUIA

st cosmanms I puoa B 110 Petrel HeoOX0auMO BBITOTHUTH CIIEIYIONTUE ACHCTBHUSA .
Otxkpoiite manens Process m BeiOeputre B mamnke Utilities—Make Simple Grid
(2 xiuka JIKM).

EﬁPmcesses -~ I X

* Upscaling -
* Fracture network modeling
* well engineenng
» Simulation
4 Uulities
iJ Make/edit palygons
@ M akeledit surface
] Make simple grid |
ﬁ“ Train estimation model
£ Map-bazed volume calculation

m

z Yalume calculation
[[lﬂ Uncertainty and optimization
% (Global grid coarzening
? Make/edit geopalygons
M aketedit annotations
Capture video and images
Plug-ins
*  Reservoir geomechanics

: Plan_and nrosnect azzezsment

-& Processes IH]“A Results

B nosuBmemcs okue Make Simple Grid B aupexkropun Top limit u Base limit
BeIOepuTe Surface. Ckonupyiite COOTBETCTBYIOIIHNE CTpAaTHIpapHIECKHe TOBEPXHOCTH U3
naHenu Input. 9T NoBepXHOCTH ABJISAIOTCSA KPOBJIEH U MOAOLIBOM TPEXMEPHON MOJIENH.

3amaiite reomerputo, HaxkaB Ha kHomky Get limits from selected (Bkmaaka
Geometry).

B sT0i1 ke BKi1agKe yCTaHOBUTE pa3mep siueiku rpuja. B mpumepe — 50*50 m.




@ Make sirnple grid @ @ Make simple grid @

Make simple grid Make simple grid
| @ Create nevw: 30 grid i o] @ Create new:. 3D giid
f Edit existing [current active] f Edit exizting [curment active)
Boundary: '::> Q Boundary: E:) Q
S‘J Input data | B Geomety | B Tartan grid S& Input data | BB Geometry | Tartan grid
EEJ @ Skeleton only | Grid gize and position
@ ) Inzert sufaces () Automatic: [from input data/baundary)
@ User defined: [ Get all settings from selected ] [ Get limits from selected
Top limit: Surface -
Hmin: B748150 %
|| & suf_P2_top @ Ymin 2370300 &
' =)
 may; 5754550 widh: 5400 %
Base limit:  Surface - " maw: 2375350 Height: 5050 % 8 Shink
& sut_T_bet @ [] Ratation: i
Grid increment
a@ Nodss: 1235 102
[ v Apply ] [ « OK ] [x Cancel [ v Apply ] [ v OK ] [K Cancel
Haxxmure OK.

B pesynbrare manenu Models nossutcs manka New model, B kotopoii HaxomauTcst
3D Grid. Packpoiite nanky ¥ mocraBbTe "Tanodky" B (IaroBOM OKHE PSJIOM C MAIKon
Skeleton. B okue 3D window otpasstcs 3 rpuaa-kapkaca, KOTOPBIE aCCOIHHPYIOTCS C
TOYKaMH (HOPMBI BepXa, CEPEANHBI U OCHOBAHHSL.
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Ynpaxnenue 2. CO3JAHUE TOPU30OHTOB

['opu3oHT — 3T0 MOBepXHOCTH B 3D ceTke u HeoThemIleMas 4acTh 3D mMozeru.
KonndecTBo rOPU30HTOB JIOJKHO COOTBETCTBOBATH KOJIMYECTBY Pa30MBOK B ITAIKe
Well Tops—Stratigraphy (manens Input). CriemoBaTenbHO, €Cid B HallleM MpHUMeEpe 3
pasouBku (P2_top, P2_bot, T _bot), to, cooTBercTBeHHO, Tpebyercs co3math U 3
TOPU30HTA.
JBorineiM miemukoM JIKM nHa manenu Process mamka Corner point gridding—
Make Horizons otkpoiite okHo Make Horizons with **New model/3D grid™.



;&Pmcesses |E| o ox

» Stratigraphy -
» Geophysics

* Structural framework

4 Corner point gridding

m

Structural gridding
j Define model
Fault madel from structural framewark |
Fault modeling
Fillar aridding
'@ Harizan clean-up
] Make horizons |
Depth convert 30 grid
2 Make zones
E Layering
@ Local model update
ﬁ Stair-ztep faulting
Edit 30 grid

-f‘:’J Processes IHA Results

Hcnonp3ys nukrorpammy Append item in the table wi Append number of

item in the table cozpaiite Tabauiy u3 3 cTpok (10 KOJINYECTBY TOPH30HTOB).

Ckomupyiite B koionky Well Tops pa3ousku P2_top, P2_bot, T_bot, a B Input #1
MOBEPXHOCTH, MOCTPOCHHBIE IO OTPAXKAIOIIAM TOPH30HTAM M YBS3aHHbIE C JAHHBIMH

OypeHus: CKBaXHH. JlJI1 3TOTO0 MOKHO HCIIOJIb30BaTh HHCTPYMEHT ﬁ multiple drop in

the table, mo3Bosnsronuii CKONMPOBATH Cpa3y BCe OOBEKTHI U3 MAIKH.

@ Make horizons with 'New model /3D grid'

Horizonz | Settings | Faults | Segments | el adjustment 2 Uncertainty | Hints

==l

Hints for the table: Horizon type: | 1 Conformto: | 0 Use horizonefault fines: | Input:
)
e e N

(0]

Use
Horizon Horizon  Conform to another Smooth horizon
Index m— Color Calculate type o Status iterations  -Fault Well tops Input #1
lines
1 Surf_P2_to B Conformable Mo 1 L Mew 1] Vlves | @FQ_top[ § B Surf_P2_top
2 Surf_P2_b =] Conformable Mo 1 ) New 1} [V]es |2 @P2_bot[ |5 ||l Surif_P2_bot
3 Surf_T_bot =] Conformable Mo 1 ) New 0 [V]Yes |2 @T_bot[\:\u" |5 | €EH Surf_T_bot
Ha nanenu Models B marike HOrizoNns mosiBsATCs: CO3/JaHHBIC TOPH30HTHI.
=1
% gﬁModels - 0 X
a j : H

4 FA ¥ 3D grid
» By [ Skadaron
B Fauls
4 @ V) Horizons
@ Surf_FZ_top
@ ¥ Suf_P2_bat
@ ¥ Sut_T_bat
@ O coves
> iﬁ [ satersections
@ FPropefies
» = (V] Faut diter




Yupaxuenue 3. PASBUEHUE HA CJIOU (LAYERING)

Ha mnanenu Process ortkpoiite manky Corner point gridding — Layering.
[MosiButhest muanorosoe okuo Layering with **New model/3D grid”, B xoTopoM HY»KHO
BbIOpaTh croco0 pasouenus (proportional, follow base, follow top, follow surface,
fractions) u 3agaTh KOJIMYECTBO CIOEB IS KAKIOM 30HBI.

E Layering with ‘Mew rmodel 30 grid* @
Make layers
Comrmon settings Iﬁl
Build along:  Along the pillars - Harizans with steep topes
g ee minimum cell thickness: |1 Include proportional/fractions, start from: | Top

Zone specific zettings

@ Zone division: Reference suface: Restore eroded: Restore baze: il |x
Name  Color Calculate Zone division R:::F: :' ; £ R;sufj:: RES;;;E Status
Surf_P2_t ||| es Follow baze | Cell thickness: 060 5] ‘fes ‘fes L Mew
B | Swf_P2_ - ||V Ves Follow baze | Cell thickness: 0.5 Ve Ve ) Mew
OK.

HOCMOTpeTB pe3y1'IBTaTLI pa36I/IeHI/I}I MOXHO <«BKJJIKHOYHUB» OJIHO U3 Ce‘{eHI/Iﬁ Ha
nanenu Models B manke Intersections.

ress [ Covon [T Tompluie
& Modols

4 1 19) Now madol
« ([l 30 gid

KOHTpO.]II)HbIe BOITPOCHI

Kak onpezenstoTcst pa3mepsl TPEXMEPHON CETKH MO0 TOPU30HTAIN?
Kak onpenensroTcst pa3Mepsl TPeXMEPHON CETKH 10 BEPTUKAIIH?
UYro Takoe napauienbHOe pa30ueHne Ha CIou?

Yro Takoe MponopuuoHaIbHOE pa3drueHne Ha CIOn?
Knaccudukanus 3D cetok?

orwdPE



I''TABA 6. OCPEJHEHUE CKBA’KUHHbBIX JIAHHBIX HA CETKY I'PHJIA

Ha siueiiku ceTku BJI0JIb TPAEKTOPUN CKBAXKUH BBITIOIHSAETCS MEPEHOC (OCpeIHEHUE)

pesyiabraTtoB uHTepnperaunn [UC —

KpUBBIX  (parui,

JIUTOJIOTHH,

IIOPUCTOCTH,

He(TEHACBHIIICHHOCTH | JIp. DTa MPOoleAypa Ha3pIBACTCs MIEPEMaCIITA0NPOBAHUEM.

Llenv pabomur:

BrimonuuTs nnepenoc pesynbraroB uaTepnperaunu ' IC Ha ceTky rpuaa.

3aoauu:

1. TlpoBectn mepeMacmTabMpoBaHue (auatbHOrO KapoTakKa.

2. TlpoBectu nepemacmtabupoBaHNE KPUBOW OPHCTOCTH.

3. IlpoBectn nepemaciiTaOupoBaHUE KPUBOI MPOHUIIAEMOCTH.

4. TlpoecTH nepeMacmTabupoBaHue KpUBOi He(hTEHACHIIIECHHOCTH.

Ha manenu Process otkpoiire manky Property Modeling — Scale up Well logs.
IMosiButhest auanoroBoe okuo Scale up Well logs with **New model/3D grid™. B rpade
Select log BeIOepuTe KapoTax Ui MepeMaciiTadHMpOBaHMs, Harmpumep GarraibHbIA

Facies.
Haxmute OK.

ig;?ﬂPmcesses -« 0 X

@ Local model update -
ﬁ Stair-step faulting
Edit 30 grid
ﬁ Grid refinement
Faulk rodifier
@ Make local arids
g Make contacts
4 Property modeling
ME Geometrical modeling

3
l@ Data analysis
‘ Geometrical trend modeling
ﬁ Trend madeling
% | zer-defined object creation
E Training image and pattem creation
[3 Facies modeling
Petrophysical modeling
Fault analyziz
Structural and fault analysiz

m

-{75 Proce .. ﬁﬂ Models |Hi Results |73 workfl...

!|$ Scale up well lags with "Mew model/3D grid' @
Make property
@ Create new Shiow result in well section @
/" ) Edit existing: POR [U]
21 Owvensrite
Use lacal grid filker Feplace and add new
Leave all ather cell: unchanged
Input
i‘ @ ‘wWelllogs
32 O wellop attributes
:oog ) Points attribute
Select log B Facies -
E{E»} Settings |ES Zones |F ‘weighted |@» Seed | %X Horizon mapping
Average method: st of - wells: Mone
[ Use bias [ Use saved search
Upscaled property: E:)
: M
Upscaled from: one - I% wells o
[C] Use weighting , (] 10087R

Ha manenm Models B mamke Properties mosiBUTCsS TpexmepHoe CBoicTBO Facies.
[Ipu «BKJIFOUYEHUHM» ITOTO CBOWCTBA B OKHE 3D 0TOOpAa3sITCS SUYCHKH, PACIONIOKECHHBIC

BJOJIb CTBOJIa CKBA’>XKHUHBI.



@Models -~ 0 X

4 j Hew model
+ ¥ 3D grid
By [ Skeleton

7] Fauls
d -@ Horizons
& U copes

a § [ intersections
[ Giid I-direction 1

d f‘__ Zone fifer
d j Segmen fiter

£ Proce... | Models |[Bs Results |33 workil..

Achon performed LE,

O1eHUTh, HACKOJBKO MPABUIILHO MPOBEACHO pa30MEHHE Ha CJIOW MO BEPTHKAIIH,
MOYKHO «BKJIIOUMB» cBoicTBO Facies (mamka Properties, manens Models) B oxne Well
section window.

%3 B input - 2 x [0 vindon 1 sl >¢ [ Manwidow 1 [T3]uel section window 1 SSTVD] X
— 8 | sw | wetsecton-em <] (G i1 \J[IE)) Jo) uncer R BB i Bl e |5 -y ]
0 utowoe 3m @ T0088R [SSTV0] e— 4625 m 7 m—
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B Ghobal complesions
Wl Gobalobserved data
& wedsmmbutes
Walfiters
Saved searches
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KonmuuecTBeHHYIO OIIEHKY KadecTBa IepeMacIiTaOUpOBAHUS MOYKHO IPOBECTH,
UCIOJB3ysl THCTOrpaMMbl. i 3TOoro otkpoiite okHo Setting—Histogram mis cBoiicTBa
Facies (mamka Properties na manenu Model)
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E@Models
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4 J[@ New model 4720 3
4 [ 30 gid

Skefeion
Facils
O Hasizans: 1730

Edges

LIMEN

W

@@

NDEF

»

1
E-]

4 j New model

. H
ﬂ Skelelon B Modeling input parameters . .
i Fauls R qeli
; un modeling process
> .@ [ Hosizons * ar
ﬁ Ldges = Send to Studio
s @l interseciio &8 Retrieve from Studio
u[fu Grid | @} Export object
Gidd| o
‘ @ Properties 42 Editglobal color table
= A Delete. .. |
= Fa ‘ar E Calculatar

CmotpuM pe3ynbTaT aist 30HbI 1 (twtact P) — mecuanmku (kox 0) — 73,8 % mo
kapotaxy, 73,1 % - mo amckeinuHBIM sueiikam; mmHBI (Kox 3) 26,2 m 26,9 %.
OtknoHeHue B npenenax 5-8 % HopMaibHO.



7= Settings for Facies [U])' (=5
B Colors fx Operations [ Variogram
Quality attributes Stuctural analysis
& Shle Stalisics | | Discrete statistics | Jily  Histoaram
(% E (=]
Forzone: B Z (P2 tophd)-Z(P2b -
% @ [] Mir: 0 [ Max 2
b4 1} 1 2 3
an . . .
731 738
7o
B0
504
104
R 269 252
20
104
1} T T T
1} 1 2 g
DUpscaled cells el logs
[voamey |[ vox ][ cancel |

AHaJIOTMYHO MPOBOJAUM IepeMaciiTabupoBaHue kapotaxa s nopucroctu POR,
nponunaemoctu KPER u nedrenaceimennoctu Kng.

KonTposabHbie BOonpochl

1. Meronbl ocpeqHeHUs KapoTaxa?
2. Kak ornieHuTh Ka4ecTBO NepeMaciTabupoBaHus?
3. Urto moka3pIBaeT rucTorpamMma’?



