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< Mporpamma Kypeass@enormyeckoro MoaenmpoBaHus

3arpy3ka u noaroToBKa UCXOA4HbIX AaHHbIX
-KoopamnHaTbl ycTbeB CKBaXKMH

- Anbtutyna

-NHknuHOoMeTpYMSA

-Ctpaturpaduyeckune otbmekm

-PUrNC

- CeficMnyeckue NnoBepxHOCTH

- Pasnomsl

HeTtanbHas koppensauus
¢ - Co3gaHue 1 pegakTupoBaHue ctpaturpaduyeckmx oTbrneok

MocTpoeHue kapT

- [ocTpoeHne noBepxHoOCTEN

- MocTpoeHne kapT n3oxop

- KoHTponb kavecTBa 1 pegaktupoBaHue kapT

CTpyKTypHOE MoAaenupoBaHue

- MocTpoeHune kapkaca pa3noMmos

- MocTpoeHne CTPYKTYPHBIX NOBEPXHOCTEN

- MNocTpoeHne noBepxHocTeN ONIONLHBLIX KOHTAKTOB

- KoHTponb kavecTBa 1 pegakTupoBaHne NoBEPXHOCTEN rIionaHbLIX KOHTaKTOB 1 CTPYKTYPHOIO Kapkaca

OcpeaHeHNe CKBaXXMHHbIX AaHHbIX Ha CETKY

- OcpeaHeHVe 1 KOHTPOIb Ka4ecTsa NMTonormm

- OcpefHeHWe 1 KOHTPOSb Ka4ecTsa NopuUcToOCTU

- OcpeaiHeHVe 1 KOHTPOSTb Ka4eCcTBa HaCbILLEHHOCTH

MocTpoeHune Ky6a nuTonorum

- CTOXacTn4YeCcKnin METOA MOAENMPOBAHUS

- lleTepMUHNCTMYECKNIA METOA MOOENNPOBaHNSA
- AHanus Bapvorpamm

MNocTpoeHune Ky6a nopuctocTn

- CTOXacTn4yeCcknin METOA MOAENMPOBaHUS

- lleTepMUHNCTMYECKNIA METOA MOOENNPOBaHNSA
- AHanus Bapvorpamm

MocTpoeHune Ky6a HacbILWEeHHOCTH

- CTOXacTn4YeCcKnin METOA MOAENMPOBaHUS

- lleTepMUHNCTMYECKNIA METOA MOOENNPOBaHNSA
- AHanus Bapuorpamm



& BBeneHue

[eonornyeckoe MogenupoBaHne — 3TO
nogpasgen reoriorumu, KOTOPbIN
o0beanHsIET  CTPYKTYPHYK  reonoruto,
ceauMEHTONOoruto, cTpaturpaduto.

Llenb reonornyeckoro mogenupoBaHus —
[ eonornyeckoe moaenmpoBaHue

9TO MNOCTPOEHME pearnMcTUYHOU MOAENMN, C
koTopasi GyaeT oToBpaKaTh YaCTb 3EMHON ncrtemaTnsnpyet reonoro-reopmnsndmnckme gaH

KOpbl, a nmeeHo HegTera3oBbie

P ® «CocTaBneHne NpoeKTHbIX JOKYMEHTOB
MeCTOpPOXOEHNA n BOOOHOCHbIEe
FOPU3OHTHI.

*O60cHOBaHME DypeHnst HePTAHbIX CKBaXXWH

Llenbto  gaHHOro kypca  gsnsetca *OueHKa HeonpeaeneHHOCTEN U PUCKOB
NOCTpOeHne TPEXMEPHOWN reonoro-

rmapoanHaMmnyeckomn monenu, *logrotoBka OCHOBbLI AN rMapoaANHaMNYECKOro
copepxallen cksaxuHbl, [NC, pasnoms, MOAENNPOBaHNA

OPM30HTBI W CBOWUCTBA C MOMOLLbIO

nporpamMmmHoro npogykrta Petrel

Mooenb 6yger wucnonb3oBaHa  Ans
noacyeTa  3anacoB,  NPOEKTUPOBAHUS
CKBaXXWH, NOCTPOEHUS KapT u rpadomKoB



BBeneHue

Quick access toolbar Domain tabs

O R
Home
e g O
Tool lInspector Piayers
palette -

EIEE
File

b2

pPerspective

Stratigraphy Seismic Interpretation

Y

Visual
filters

—

=

1
Window
layout v

Ful  Panes
screen B

User — |

View

Structural Modeling

8 E

mil S S
Reset
layout

NHTepdenc

Window/Object context tabs
Groups

7

Pefel 2015.1 (64-I) alph (Feb 15 2015 12.39/P593398-922) & [Gurt Demo Sim]

N E——
Reservoir Geomechanics ~®
& Qﬁ " I
Syncheonize Autorefresh || Past
- @ sitmap -

on/off
Notify Clipboard

Simulation

]
R

Reservoir Engineering

ii »-— & Q é 2L [B Ewortfie

S Mansgers +
Object Folder Petrel Studio Studio  Import

file

Property Modeling Well Engineering

O

Window

Fractur: Modeling

Database
tool

Reference
project tool

Insert Search Manage data Transfer

L
J
H

perspective

Vintages
tep survey inckison fRers

V) 3D intap ncusion fiters
() Fauts Fokder
By (V) 20 itep inchsion fiters
0 o1
o0z
K O 1033
K& f0d
. ) Top_Reservor_Charsma
- O Suvey1
Zloz
+ §¢ (V] Base Reservoir
4 @ [ Suvey 1
2]0z
B E Suvey 7 L
=) |

= Input ﬁéa;es ™ Templates

£33 Workflows

—
swopupy () sin0&e I sopione
0ne

—
=Y ,n Eoy abessagy ()

Panes

B 1ambles |
+ [ Gur guided worldlows
3 Training woddiows
L3 Structural consistency and structural analysis
4 [ Velocity modeling and dapth conversion ac
3 Velocty model qualty check
[ Time-depth compariscn - TWT suface and a velocty modt
(&3 Velocty model check - Av._ Int. Vel - TWT suface and a ve
G Mistie analysis - Well tops to gad horizon
73 Average interval velocy - Depth points and a TWT sufac
G Depth converting a TWT suface - using average interval \
73 Mistie analysis - Points 10 a suface
Velocty model exdraction to gnds
Veelocity model exraction to wells
Veloctty model extraction at or to a suface
Velocity points to suface velocties (Make velocity moded ir
Dox conversion |
« 0 ’

&P Models W Results |3 Workflows

E

[Gledddodss

——— e —
v 8 x [KTi)Seismicinterpretation [Any] X ETH) Layer and Property population [any] 3 |fTF) 30 Mistie analysis [Any] _x |ETF) 30 window 4 [Any] X

Sk 4 LGRpI L

4 Tool Palette

P |EHx < ¥
% <4

Color legend

te Interpretatipn window

Context menu

Hit Seismic: Seismic [Crop] 1 [Realized] 1 {Inkine: 30740 |[Crosshine: 180 |Sample: 177 || Amplitude: -6914.33 ||x: 372306.03 m |[y: 5388311.35 m | Depth: -705.58 m |[Lat: 54°0134 4685°N ||Long: 1°0335.4357°€ |[Ram I iy




~%1 BBeneHne

NHCTpYyMeHTLI cTpaTurpadomn

l File Stratigraphy Seismic Interpretation Petroleum Systems Decision Support Structural Modeling Property Modeling Fracture Modeling Production Well Design
- = A = . — 9
A TG New search r' E @ New folder g % 3g Neural net ss 9“‘\ 3B Insert/update zone log //‘ 28 Point editing &
New well filter -] B New chart d 33 Logs from neural net = BB Zone spreadsheet g h) Make polygons J
New X-section New well New stratigraphic  Chart Columr New New Log New well  Edit well Make Polygon . Guru Analyze
well [E] Well data managers ~ | editing | section window window editing spreadsheet [ Newcolumn | giscrete log commentlog conditioning | calculator B Log estimator tops folder  tops [ Well tops spreadsheet | surface  editing (@ Surface editing % well
‘Well Cross-section 7 Stratigraphic charts Manual logs = Automated logs Well correlation Utilities Guru Juxtaposition

NHCTPYMEHTbI CTPYKTYPHOrO MOAENMPOBaHUS

Seismic Interpretation troleum Systems Decis Structural Modeling Production Well Design D
‘ 949 W@ Modeling wi/ interp. ﬁ % @ @ ) Definemodel g’ Fault model object ~ @jj @ 2 % ¢ Horizon clean-up é’@ @ @ Edit 3D grid 'I '/é @ {/_ 2@ Point editing
=== W g@ Remove fault patch ‘ L ) simple grid i Fault model operations Y = 8 Grid refinement (8 Local grid " * g ) Make polygons
Structural Fault Boundary Horizon Depospace Structural Pillar Horizons Zones Layering Scale up Local model Geometrical Structure Make Polygon
ork W@ Validate fault model gefinition modeling calculation  gridding | @@ SFto fault model fg Edit fault model gridding BR Domainconversion | structure  update modeling tools surface  editing @y Surface editing
Structural framework Corner point gridding Grid editing Grid QC Structure Utilities

NHCTpYyMEHTbLI MO4ENMPOBAHNA CBOMNCTB

Production Well Design

Fracture Modeling

Property Modeling

Petroleum Systems Decision Support Structural Modeling

Stratigraphy Seismic Interpretation

File
7 | f ¥ User-defined object - ~ ¢ 1l ] @I sz - |
| > :
i, | R @ 9 & B | & A ‘ »
LL @ L : Training image 101 =l 0 (] @J &
Well log Data Trend Geometrical Facies Petrophysical Calculator Neural Contacts Volume Uncertainty and New Property  Fault property | Structure Property Make
upscaling analysis | modeling @ Geometrical trend net optimization  workflow analysis editing surface
Property interpretation Volumetrics Workflow Structure Grid upscaling

Data preparation Property modeling

y‘ & Point editing
g @] Make polygons

Polygon

editing (@ Surface editing

Utilities




& BBeneHue

3aknanku Petrel Explorer

Gamanka Input \
ConepxuTt Bce
NMMOPTUPYEMbIE U
CO3[aHHble AaHHbIE, HE

CcBfA3aHHble C 3D -

> A4 O wells

- 83 [] ZBN_01_01_2017
> 88 [ Welltops 2 Contacts
> B [0 Surface_Seismic

> B[O Surface

- [ [J Fitters folder

> (@ Fluids

> Bl Development strategies

g

' T O
> B Rock physics functions
> ¥ ] Iinterpretation from TDB

'L'h Input |ﬁ Models m Templates @ Results

/3aKr|a/J,Ka Models \
Cooepxut mogenu
pas3nomMoB 1 3D rpuabl ¢
pasnomMamu,

pa3bneHnem Ha 30HbI U

: € Models v 13X

3aknagka wabnoHoB
(Templates)

Conepxut npegonpeneneHHble
N YCTaHOBIEHHbIE

: [Py Templates v 1 x

4 J [ New model "
; (@ [J Fault model
: @ Al_new
4 @ All_new_finish
b By [ Skeleton
& O Fauts
g @ Horizons
& [ sowes
b @] O Mntersections
<80
> B2 O Newfolder
3h O Gas oil contact
}_l'l O Oil water contact
& O Cellheight [U]
= O Facies
Ng O Mg
@ O PHIE_mod [U]
Se O Soil_b_inj [U]
So O Soil_isk_sin [U]
2 O Zones fhierarchy)
= O Fa
NG O Mg_a
> & (V] Faut fiter
- B (V] Zone fiter
P Q Segment fiter
> @ O Fluid contacts v

iColor tables: A
Depth/thickness templates
Seismic templates
Geometrical templates
Geophysical templates
Petrophysical templates

[ O Lehology fraction

IPF\\' [ Metpay

Né [ Net/Gross

® (] Porosty

c%; [ Porosiy - effective

@, [ Porosty-total

K [ Pemeatilty

Ky O Pemeabiity X

<y (] Pemeabilty ¥

K1 [ Pemesbity Z

kY [ Pemeabiity Xy

RZ [ Pemesbity X2

kY O Pemeatiity Y2

K} [ Pemesbiry !

K} [ Pemesbitys

Ky [ Pemeabiity K

KRI [ Pemeabiry i/

KL Pemesbiy i

ki 1 Permeabilty JK v
< >

SELELEL

= Input | Models |E Templates |l Results

= Input & Models [ Templates ||V'A Results



e

——
——

o—
—

3aknagka Processes

Corner point gridding
CTpyKTYypHOE

Stratigraphy
Koppensauus paspesoB
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npOeKTH bl€ JOKYMEHTHI

CBefeHusa o reonoro-reopusnyeckomn
N3y4EeHHOCTU

[loacyeT 3anacoB
Cneu.nccnegoBaHus KepHa

CKBaXXUHHbIE AaHHbIE

zzzzz

Obwmnn doHa ckBaknH. CTaTyCbl CKBaXXUH
33333 Homepa n koopamHaTbl KyCTOB

[ My6uHbI 3a60€eB

KoopanHaTbl YCTbEB CKBaXXWH

AnNbTUTYObl CKBAXXWH

[aHHbIE MHKITMHOMETPUN

\

(no C.A. Bunnbuny, C.b.
McToMuHy)
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[Nara nposeneHuns MNNC . DI
Tabnuubl BbiNnonHeHHoro komnnekca N'MC N
NaHHble TNC oTKpbITOro cTBONA 1
[aHHble TIC-KOHTpOIb LN
PesyrnbraTbl aHanu3os kepHa Sl . it
Onucanus LWnmdos 1IN al
[lena ckeaxuH i - o d
MeTpodusmyeckme mogenu S e S
VHTepnpeTaumm L S S A
3aBNCUMOCTU «KEPH-KEPH»

3aBmcnMMocTu «kepH-I'MCy»

3aBncmmocTu «cercmopassegka-I IC»
BblaeneHne KonnekTopos 1 onpeaeneHme
NX XapakTepa HacbILEHNS

OnpepneneHne ®EC konnektopos

(no C.AN. Bunnbwuny, C.B.
NcTomMuHy)



3arpyska 1 noarotoBka MCXOAHbIX AaHHbIX

CKBa>XUHbI

CKkBaXXnHa — umnnuHagpuyeckas ropHasa BblpaboTka B TOSLLE NOpoa,
rMyOUHON OT HECKOSTbKMX METPOB [0 HECKOSIbKNUX KNITOMETPOB,
OnamMeTpoM He MeHee 75MM

G R

YCTbE - Bbixog, Ha
NOBEPXHOCTb UNK
OHO Mops

cTBON

445;‘;::::///'

CTEHKA

P 3ABOV

Camas rnybokas cKBaknHa —
Konbckas ceepxrnybokasi, bonee 12 km

AnbTUTYOa — BbICOTA YCTbs Haf, YPOBHEM MOPS
N3amepeHHas rrnyonHa cksaxuHbl (MD) —

paccTosiHMe OT YCTbs 40 3a00s1 BOOMb CTBONA

IcTnHHas rnybuHa ckBaxuHbl (TVD) —

NPOEeKUUs ANMHbI CKBaXXMHbI HA BepTUKallb
NCcTHHas rmybruHa OTHOCUTENBbHO YPOBHS MOPS
(TVDSS nnn SSTVD) — «TVD MmuHyc anstutyga»

MD VDSS

Camas npoTshkeHHas CKkBaXkuHa — 6oree 13 kv
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VIHKNMHOMETPUA CKBaXXUH

TpaeKkTopusa paccynTbiBaeTCA OT YCTbA CKBAXKUHDI.
N3mepsatotcs (¢ warom 20 m BAonb cTBONA):
1) asumMmyTanbHbIW yron 2) BepTUKanbHbIN Yron

BeprukanbHas rimyouHa

-
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[ToHATHE «TonwmMHa crnos»

H3mepeHHas ToamuHa

y;
HcTunHas crpaturpaduyeckas
tonuHa ciiost (TBT) — a
TpynHoonpenenseMasl BEJIMUKUHA, T. K.
3aBUCUT OT a3uMyTa CTBOJIa CKBAKUHBI U
A3UMYyTa MMaJACHUA CII0A

‘4,
N\~

" | Uctunnas Beprukanbasg tonnwaa (TVT) unm
BepTUKaIbHas IyonHa (TVD)
TVD = MD x Cos(3eHUTHOTO yIJ1a)




3arpyska 1 noarotoBka MCXOAHbIX AaHHbIX

Tyl M Ha3HadYerHne
CKBa>XUH

[lo Ha3Ha4YeHMI0 CKBaXXMHbI NOAPa3aensaTCs Ha
MOWUCKOBbIE, pa3BeoYHble,

[ovckoBLle — BypaATCA ANA NOUCKOB HOBLIX 3anexen HedhTn 1 rasa

PasBenoyHble — BypdaATcAa Ha nNnowaasix ¢ yCTaHOBNEHHOW NPOMbILLITIEHHON
HeTerasoHOCHOCTbIO C LieNbo cbopa NCXOAHbLIX AaHHbIX
Ons cocTaBneHust NnpoekTa paspaboTku

— BypATCA HenocpeacTBEHHO AN pa3paboTku 3anexm
M nogpasfensaiTcsa Ha 4o0blBaoLLIME, HAarHeTarelbHble, «0CO0ble»




@ 3arpyska 1 NoAroToBkKa MCXOAHbIX AaHHbIX

MMI'IOpT CKBaXXH n

pa3bunBok

NmMnopTupoBaHue CKBaXKUH

OCYILIECTBJISIETCS B TPH IlIara:
MMNopT CKBaXWH 0630p Well Heads: 3aroyioBku CKBa)KHH
JIOJIKHBI OBITH CO3/IaHbI JIJIS 3a/ITaHUS
I KOOpPJMHAT YCThsl CKBAXKUHBI, JJINHBI €€
CTBOJIA, UMEHU CKBaXKUHBI U
HE00s3aTeNIbHO CUMBOJIa CKBKHHBI.
Takum 06pa3zom co3maercs
BEPTUKAJIbHASL CKBAYKMHA.
Deviation: Ecnu ckBaxuHa He
BEPTHUKAJIbHAS, TO JOJKEH OBIThH
UMITOPTUPOBAH (haiis1, comeprKaniui

[ MMNOPT 3aronNoBK0B CKBaXHH ]

[ MMNOPT TPAEKTOPHHA CKEBaXHH ]

MMNOpT KapoTaxa

[ P P ] HHKIIMHOMCTPHIO, OITMCBIBAIOIITYIO
TPAaCKTOPHUIO 3TON CKBAKUHBI.

[ MMNOpT pasfMBOK CKBaXHH ] Logs: Nmnoptupyercs u

MPUKPEIUISIETCS K CYIIECTBYIOIIEH
J TPACKTOPUU CKBAKHHBI.

Nmnopruposanrie Well Tops

[Ipexne Bcero Hy)KHO BCTaBUThH MAIKy
Well Tops, xoTopast SBiIsIeTCS ANKoMH,
npeaonpeneaeHHon B Petrel,
coliepaKalle mpeaonpeaeIcHHbIE
MOAIUPEKTOPUU ISl BCEX CKBAXKMHHBIX
pa3OMBOK.
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TN JAHHBIX OOPMAT CATEGORY DOMAIN
MonuroHbl pasnomos Zmap+ lines (ASCII) Fault Polygons Time
N3oxopbl Zmap+ grid (ASCII) Thickness Depth
3D seismic lines Seisworks Horizon picks Horizon Time
(ASCll)
CKBaXX1Hbl Well Header Well heads B

Tabn. Input Data: MNMpukpenuTe Kaxabii atpnbyT
K COOTBETCTBYHOLLEN KONOHKE hanna

NHKNnHO-meTpusa

Well path/deviation

B tabn. Input Data: MNpukpenute Kaxapiv
aTpmbyT K COOTBETCTBYIOLLIEN KONTOHKE dhanna

KapoTtax

Well logs (ASClI)

B tabn. Input Data: MpukpenuTe Kaxayto
KapoTaXXHYIO KPUBYHO K COOTBETCTBYHOLLEMY
Labnony

CKBaXKMHHble pa3buBku

Petrel Well Tops (ASCII)




‘ Barpy3|<a N NOAroToBKa UCXOAOHbIX AaHHbIX

(1) WmnopT gaHHbIX. HauynHaem ¢
MMMOpTa CKBaXWH.

NMKM Ha okHe naHenwu Input 3 3
Heobxoanmo co3gaTtb TEKCTOBLIN dhann Kak

Wells — Import — Tun paina MOKa3aHO HWXEe Ha PUCYHKe

Well heads — B nosasusLumnmcs
OKHe HyXHo ykasaTb X,Y,KB, TD

'E Import well head: KoopauHatsl 30 cm_ ﬂm N ame X Y KB
4 3 4372094 51830132  -21.2
Column # 1 2 3 4
Attribute Name ¥ SurfaceX ¥| SurfaceY v Well datum value ¥ 4 433819'4 5 182943 ) 1 _20'6
1 Attribute name  Name Surface X Surface Y Well datum value 5 433231-8 5182561.6 ‘21.5
Aﬂ.ribute type Text ¥ Continuous” Continuous” Continuous v 6 433099. 5 5 183 280_ 7 _2 1 _4
= B e o S 11 435785 5182081.6  -20.9
Well datum name: KB ¥ Number of header lines: 1 15 435877.6 5181035.7 '20.8
Well datum description:  Kelly bushing Undefined value: -999 _J 17 4339302 5181791 1 _209
popr O 4 20 4337407 51812345  -20.9
‘ Time
' e
i
Date
i
3| — - a
Time Zone: B DST enable ‘J
Header info (first 30 lines):
Line 1: Name X Y KB -
Line 2: 3 437209.4 5183013.2 —24..2 =
Line 3: 4 433819.4 5182943.1 -20.6
Line 4: 5 433231.8 5182561.6 —24°.5 -
v OKforall ] [v ok ] [x Cancel
[




" 3arpyska 1 NoAroToBkKa MCXOAHbIX AaHHbIX

(2) 3arpyxaemM MHKNMHOMETPUIO Ha KaXKayHo
CKBaXVHY.

Wells — Import — Tun cpanna Well path/dev (ASCII)
— B MNOSIBMBLUMMCS OKHE HyXHO ykasaTb MD, INCL,
AZM,

Ykasatb MD-1, INCL-2, AZM - 3.

(3) MpoBepuTbL COOTBETCTBUE CKBAXXUH B MOAENU
M nanke ¢ UHKIIMHOMeTpUen

Fﬁ@im;)orl survey path / deviation

8@ Inputdata |@ Coordinates and units ‘
General hints: D
Trajectory type Setto definitive survey
Trajectory format {3 Match filename and well 7 b‘ o
Column —_— B
[
MD: 1 = N \]
INCL: 2 File File name Wel
Azm: 3 1 3 30 v &
2 4 70 v
3 5 50 ¥
D |=
) 4 6 60 ».
(@) Kelly bushing (KB)
Mean sea level (MSL) 5 1 110 b
) other. [0 6 15 150 v .
7 17 170 b4
8 20 200 ¥
9 21 210 v
Other settings —= 10 32 32( »
[ Line wrap Tokens perline: |0 ‘J
[C] NULL value 29925 11 (44 440 v
[] Skip MD values equal to or smaller than previous MD. 12 49 490 »
Curved trace above MD: 0 13 60 60 ( v
Header info (first 200 lines): 33 14 61 61 0 v v
Line 1: 0 0 0 -
Line 2: 1200 0 0 v 0K | [x cancel
4 »
v okforall | [v ok | [ cancel




3arpyska 1 noarotoBka MCXOAHbIX AaHHbIX

-

UmnopTupoBaHue cCKBaXKuH
1. MmnopTtuposanue Well Header:

a. [paBbIn knuk Ha nanke Wells u BbibepuTte Import (on
Selection).

b. Haxmnte Open. B gupektopnn Wells Bbibepute cann Well
header (1 koppekTHbI oopmat [Well heads (*.*)]. Haxkmute
Open.

2. WmMnoptupoBaHMe UHKITMHOMETPUMU

a. [paBbIn knuk Ha nanke Wells u Bbibepute Import (on

Selection).

B ampektopun Wells Bbibepute HyXHble hannsl. Hangute npasuneHbii doopmat (Well
path/deviation).
3. WmnopTupoBaHue KapoTaXHbIX KPUBbIX

MpaBbi kNuk Ha nanke Wells n BbibepuTte Import (on Selection).
B ampektopun Wells Bbibepute BCe dhanrnbl C pacluMpeHmrem *.las (Taknm xe nyTem, Kak
Bbl BblOpanu *.dev — dpannel), Bbibepute cootsetcTByrowmi oopmat danna (well logs
(ASCII)) n HaxkmuTe Open.

4. WmnoptupoBaHue Well Tops (Pa3bmMBOK CKBaXXWH):

MpaBbin knnk Ha nanke Well Tops u BbibepuTte Import (on Selection).

Beibepute cpann Well Tops 13 nanku Well Tops n cootsetcTytowmin oopmart (Petrel
Well Tops). Haxxmute Open n OK B nosiBusuemcs okHe Import Petrel Well Tops
Format.

10



[etanbHasa koppenauns

UT0 Takoe reonormnyeckas koppenauunsa

[eoniormyeckas Koppenauna — yctaHOBNeHe CTPYKTYpb
reonorn4ecknx Ten B MEXXCKBaXXMHHOM NPOCTPAHCTBE
(Ha kKa4yeCTBEHHOM, CXxeMaTU4YeCKOM YPOBHE)

OnNA NOCTPOEHUA Moaenu 3anexu (MectopoXxageHus).

OT npaBUNbHOCTU KOpPENALMN 3aBUCUT NPaBUIBHOCTb
noAc4Y€Ta 3anacoB YrreBoJopoaoB, a Takke BbIBOAbI O
XapakTtepe ruapoanHaMnyeckon CBA3HOCTU Ten,
NnepeceY€HHbIX pasHbIMU CKBaXXMHaMU

Koppenauusa nposogutca no komnrekcy 'MC,
C NpuBnevYeHmnem no Mmepe BO3MOXXHOCTM OOMNOSNTHUTENbHbIX
OAaHHbIX (CEMCMUKA, KEPH, AaHHble pa3pabdboTKu)



[etanbHasa koppenauns

Knaccundpukayma sanexeun no apxmTektype

B ocHoBe gaHHOM Knaccudukaunum NeXXnT cTeneHb

CBA3HOCTW KOJUTEKTOPOB B MEXCKBaXXNHHOM MNMPOCTPaHCTBE

(=> TaKke U rmapoaANHaAMNYECKON CBA3HOCTN)

BbioeneHo aea KpanHux cny4yas
(Hauny4ywen n Hamxyawewn cBa3HOCTH)

N OOVH NPOMEXYTOYHbIV



[leTanbHasa koppensyms

——
-

1. «CnoeHbIn nnupor» (Hanny4was CBA3HOCTb)

P

[

r 1300 m
'

'

a) DISTINCT LAYERING WITH MARKED CONTINUITY AND

GRADUAL THICKNESS VARIATION '
b) LAYERS REPRESENT SANDS DEPOSITED IN
SAME ENVIRONMENT OF DEPOSITION

~— -—soom-__..:

Yy =i
S»

J ]

-

¢) EXCELLENT LOG CORRELATION SHOWING GRADUAL LATERAL
CHANGES IN THICKNESS AND PROPERTIES




[etanbHasa koppenauns

——
——

2. «Jigsaw puzzle» (MpomMexXyTO4HbIN)

;
o) DIFFERENT SAND BODIES FITTING TOGETHER WITHOUT
MAJOR GAPS. OCCASIONAL LOW PERMEABLE ZONES CAN b} RESERVOIR ARCHITECTURE DETERMINATION REQUIRES
OCCUR LOCALLY BETWEEN ADJACENT OR SUPERIMPOSED DETAILED SEDIMENTOLOGICAL ANALYSIS

SAND BODIES

c) ALTHOUGH THE SAND/SHALE RATIO IS HIGH , CORRELATION
MAY BE DIFFICULT WITHOUT DETAILED FACIES INTERPRETATION




[etanbHasa koppenauns

3. «J1abnpunHT» (Hanxyawasa cBA3HOCTb)

- g 5

a) COMPLEX ARRANGEMENTS OF SAND PODS AND LENSES
OFTEN APPEARING DISCONTINUQOUS IN SECTIONS

b) IN 3D INTERCONNECTIONS EXIST LOCALLY BUT IN
PART ONLY VIATHIN LOW PERMEABLE SHEET SANDS

o 600m— ‘

—
1

ot i
?—/ (T 211 A2 S
DUULATICS
- ERiiCd <
¢) DIFFICULT LOG CORRELATION EVEN WHEN
WELL SPACING IS 400 TO 600m

>

S0Om

-l



[etanbHasa koppenauns

e
—

= CospgaTb 1 0T0Opa3uTh AaHHble B okHe koppensuum Well section
window (WSW):
— LlabnoHbl 0KHa KoppensLum
— HacTtpowku cKkBaXuH
— HacTponku TpeKoB 1 KapoTaXHbIX KPUBbIX

= lIcnonb3oBath KanbKynaTop KapoTaxHbIX KPUBBIX.

= /IHTepnpeTnpoBaTh KPMBYH JIMTONOTMN B MHTEPAKTUBHOM PEXUME.
= Co3gaTb v peakTMpoBaTh CKBaXWUHHbIE OTOMBKM.

= lIcnonb3oBath TabnuLy CKBaXUHHbIX OTOMBOK.



’3 [eTtanbHaa koppenaumsa

CTpaturpaduyeckoe MOAENMPOBaHIE NO3BONSET ONPeAensTh
CXOXECTb FOPHbIX NMOPOA B Pa3fMyHbIX y4acTKax Npu Hanm4um
CKBaXMHHbIX AaHHbIX B OKHE KODDENSILINK




%‘_{ [etanbHaa koppenauus

OTKpbITb OKHO KOppensiuum

[wincow IS

. . | B 20 window
1. B mexto Window Bbibepute New well section [

1 Function window

Wi n d OW- Histogram window

Interpretation window

2. BbibepuTe cevenme 1 WabnoH. MoXHO CO3AaTb HOBblE 1B e

ceyeHve 1 LabnoH Unv e OTKPbITb CYLLECTBYIOLME, B reweer 1
[Z]_New: charting window

Stereonet window
3. Haxatb OK 1 0TKpOeTCs HOBOE OKHO KOpPPENSILuN, E
koTopoe xpaHuTcs B nanen Windows. E e

New well section window...

9 Create new x-section: Xsection 1 \]
2 D Use existing x-section: | [™} X-section for WS_predefined_temp v L‘
: [F)Windows - © Create new template:
[% Cursortracking " Use existing template: TE Completion log
> B ¥ 3D window 1 [Any]

BT M7_Stratigraphic modeling

- [T] Always do this for new well section windows
> [ [ Map window 1 3 =
[T Intersection window 1 [Any] [T] Show template settings
> B9[] Plot window 1

[SSTVDL




[etanbHasa koppenauns

MacLwTtabupoBaHme 1 CKPpONnMHr

YCTaHOBUTE KypCcOp Ha rpaHuLie mMexay YcTaHoBuTE Kypcop Ha benon yactu
benon 1 cepon naHensMu B Tpeke B Tpeke rnybuHbl. [Nepemellante
rnyouHbl. [epemelyante cTpenky ans MbILWb Haxumas JIKM ans
MacLuTabmpoBaHus. CKPONJIMHra.

j *Porosity 0.0133

]

)

.
-
L



[etanbHasa koppenauns

HacTponkn 4ns okHa Koppenaumy

1. Onpepgenexune NO3NLMN CKBAXMHDI:
= be3 CMHXpOHM3aLMK
= CKPONIMHI BCEX CKBAXMWH
CUHXPOHHO

= BbIpOBHSATb MO pa3HbIM OTMETKaM.

2. Onpegenexune macwtabmupoBaHus:
= Lock: 3akpenuTtb macLuTab okHa.

3. Onpepgenexue T1n n3MepeHus
rNyOuHbI.

BHumaHue: [Ing HaCTPOMKM CUHXPOHM3ALM
MaclITabupoBaHust U CUHXPOHU3ALIMM
UCMOMb3YNTE UKOHKWU Ha MaHenu yHKLWNA.

7§

f Settings for "Well section window 2 [SSTVD]' |i
[ g
o Info Definition II_ayout | Sauppape( I
Well position synchronization 1]
I Scroll relative v I 1
Well scale synchronization k]
Synchronize well scaling
Split header and well section
3 4
c1
8 1 IDomain: SSTVD - I
* EI Scale settings ‘ J
® v Al (] Lock 1: Undef
X B8 1 -
R
21 T 13
100 =
200
250
v Aoply | [vOK |500 < feel




[etanbHasa koppenauns

BbipaBHMBaHWE OKHa KOppenauumn no oTounskam

§ 4 Input -
=233 %} Well Tops
1. BbiGpaTb nanky Well Tops B 3aknazke ot |
Input. Eé Tf? Flatten well section on horizon |
[1KM no otbuske B nanke Well Tops u S B
BbiOpaTh Flatten well section on 8 et e | ==
horizon. o B3 i A
2. Mepentn B 3aknagky Definition B
Settings for the Well section. Bbibpatb
Flatten on well top, Bbigenuts 0TOMBKY U
3aKWHYTb ee B none. Haxato Apply.
BHUMaHMe: 115 OTMEHbI BLIDABHVBAHIS BbIGEPUTE ONUMID || o e secien indon 1 BETVO) =
6e3 cuHxpoHusaumu - No synchronization Ha 3aknagke Jgd—:,:;m:” e & ]
Definition unu 0TKNOYMTE UKOHKM Ha PYHKLIMOHASBHOW
naHenu. EIIE FHaltayon el top k4 & Top Taert(Well Tops)




& [locTpoeHune kapT

e
—

[ToBEPXHOCTU U peaakTMpOBaHWE AaHHbIX:
Llenu

= [locTpoeHne NOBEPXHOCTENA.

= Anroputmbl rpugauira B Petrel (Convergent interpolation,
isochore interpolation, n minimum curvature).

= BbIOOp reomeTpum noBepxHoCTW.

= HacTpoiku ononHUTENbHbIX BXOAHbIX AaHHbIX, MOCT-
NPOLIECCUHIa W NPUBSA3KN K CKBaXKUHHBIM JaHHbIM.



[TocTpoeHue kapT

[locTpoeHune nosepxHocTH (1)

1. BBeauTe BXOAHbIE AaHHbIE.

. Wcnonb3yunte rpaHnyHbIN
MOJIUIOH.

. BBegute nonuroHbl
Pa31oMOB.

. HasoswuTe HOBYIO
NOBEPXHOCT.

. BbibepuTe TMN AaHHbIX K13
Suggest settings from
input.

)
@ Make/edit su_

Make surface | Hints

Input data: 1

Result surface:

Main input: ’ @f Top Tarbert

(=] @ Top Tarbert

@ [] Name: iTop Tarbert

the same folder

50

Run for all main input in

Boundary:  |=p|| ) Boundary polygon
ault center =
Iines/polygons: { T Tarbert 13
=) Post proc P 7
G B Pre
## eometry = pr =%
Method: [ Convergent interpola ¥
(& Settings | Expert [ Hints | =
Important hints about type of main if 5
T ZValues &
[T] Allow residual with tolerance: |1 ‘ %
@
[T] Maximum value: 10 [7] in % of in I
[C] Minimum value: |10 |[7] in % of in}
° Fault polygons — v
Influence 100 % I_J Use z values D V| @

Seismic lines (high density)
Seismic lines (low density)
Contour lines

Well tops/points (high density)
Well tops/points (low density)
Well tops/points (with faults)
Well tops (with dip/azimuth)
Isochore points/residuals

Fault sticks (for one fault)
Fault polygons (for one fault)

Surface




[locTpoeHune kapT

[TocTpoeHne noBepPXHOCTH (2)

1. Ha 3aknaake Algorithm,
BblOEpUTE anroput™ Ans
rpuaauHra.

2. Ha 3aknagke Geometry
BblbepuTe aBTOMaTUYECKN.

@ Make/edit surface

Make surface | Hints

Input data:

Main input: @]& Top Tarbert

Boundary: {) Boundary polygon
Fault center :
Iines/polygons: ? Then

|

) Rgsult surface:
E] &P Top Tarbert

@ [F] Name: |Top Tarbert

= Run for all main input in
E] ( the same folder

il

| Suggest settings frominput v |

o Vell adjustment [e= Additional inputs 6
2 Geometry [g&a Pre proc ) Algorithm

Grid size and position

@ Automatic ffrom input data/boundany

1 User defined:

Xmin: |451202.29497
Y min: |6780363.5420

X max: |458852.23457 Width: |76

—Method [Cmv-wtn::pdm

x|

[N =]

Convergent interpolation
Isochore interpolation
Minimum curvature
Gaussian

Kriging

Moving average

Cos expansion
Functional

Closest

Artificial algorithms
Surface resampling
Neural net

A




[TocTpoeHue kapT

Co3pnaHne noBepxHOCTEN
Anroputm

a — I

— Pac4éTt 3Ha4yeHun B y3anax rpuga
— [ocTtynHble onuun:
— Convergent Interpolation Hanbonee pacnpocTpaHé&HHbIN MeToq
— Petrel moxeTt pekomeHngoBaTth ‘TNyyLwnA’ anropuTM A1 KOHKPETHbIX
AaHHbIX
— MoXxHO yCcTaHOBWUT npeaensl Ansa pacyéra z-3HadyeHun B yanax rpyaa
— OnwucaHne pasnomoB:
— CreneHb BNUAHUA
— Use/don’t use fault z-values
— Fill grid nodes within fault polygon

kononmeaHme HaknoHna/AsumyTa ecnu MMeKTCH Takme OaHHble /




[locTpoeHune kapT

Anroputm Convergent Interpolation: 3HakomcTBo

ANropuTM OPUEHTUPYETCS Ha KOHTPOSbHbIE
TOYKM (BOMbLLE YEM Ha TOYKM rpuaa) ¢
Kaxxaon utepauuen Bce bonee u bonee
yBENUYMBaAs paspeLLEHNE.

JTO 03HAYaeT, YTo rae HabnwaaeTcs
He0CTaTOK AaHHbIX, COXPaHAETCS 0OLLNiA
TpeHd, Toraa Kak AeTtanm yuYnTbiBatoTCs Ha
y4yacTkax ¢ 4OCTaTOYHbIM KONUYECTBOM
NaHHbIX.

OTO HAAEXHbIN anropUTM, KOTOPbIN XOPOLLIO
paboTaeT ¢ OOMbLUMHCTBOM TUMOB AaHHbIX.



[MocTpoeHue kapT

Isochore Interpolation

ITO creyuanbHas
MoanduKaLms anropuTma
Convergent interpolation.
OH npegHasHayeH ans
CO3aH1s HyNeBbIX
W30MUHWK, KOrda BXOAHbIE
OaHHble coepaT TOYKU C
HYNEBLIMMN UK
oTpuLaTENIbHBIMM
3HaYEHNAMM.

— Convergent Interpolation ==

Isochore Interpolation =



[TocTpoeHue kapT

Minimum Curvature: O630p

ANroputT™M MUHUManNbLHOW KPUBU3HbI
CTPOUT MOBEPXHOCTb NMPOXOASALLYI Yepes
BCE KOHTPOMNbHbIE TOYKN C MAHUMASTbHBIM
UCKPUBNEHNEM e€ B 06nacTu
WHTEpnonauun. Pesynbtatom byaet
CrnaxeHHas NoBEPXHOCTb,
COOTBETCTBYHLLAS BCEM [aHHbIM.

OTO HAZEXHbIV anropuTM, KOTOPbIN
NO3BONSIET NOJYYaTh KAYECTBEHHbIE
pe3ynbTaTbl Ha OOSbLUKHCTBE TUMOB
NaHHbIX.




% [locTpoeHwne KapT

.
. Settings for ‘Copy of Il_neo_top’ ﬂ

|l6 Moe [l variogam | i | uality attri | lysi
ld’ Style Iﬂlnfo Im Statistics I|||l. Histogram Iﬂ Colors ‘fX Operations |E Calculations
Zmin: -1052.38 Zmax: -907.67 Dz: 144.71

= Stratigraphic operations

&-F Curvature operations

3aknagka Operations s

@ Eliminate outside
Z > Constant

Z < Constant

[Z] Z>= Constant 1
[€] Z <= Constant

[>] z > Surface(x.y)

Z < Surface(x.y)

[2] Z>= Surface(x.y)

[€] Z <= Surface(x.y)

[=] Z = Surface(x.y)

T Surface-surface operations

ConepXuT MHCTPYMEHTbI ANS

= Points operations
[T Sunace operations |

VNPaBNEHNS CYLLECTBYOLLIMMY =

T4 Fault detect
NOBEPXHOCTAMMN. P
EH Expand
{8 Shrink
@ Refine

B AaHHOM Mozyne 03HaKoMUMCS C: e )

< FlipJ

3 Shift 1+
B Shift J+
B Shift -

1 Eliminate where

-7 Calculations
@ Volume below surface (constant level)
3 £ Volume below surface (surface)
© 2D and 3D area of surface 3
2 Surface operations
£ Volume/area versus depth
T Convert points/polygons/sunaces
3 &£ Arithmetic operations
= General functions
3 Calculations
. £ Velocity conversion
- Domain conversion

Hint Select one of the operations in the tree, and execute it

|| B 2| v Run

v Apply ] [ v OK ] [ X Cancel




%‘4 [MocTpoeHue kapT

. Settings for ‘Copy of Il_neo_top"
06 mee Crn a)l(M Ba H M e [l6 Moe |[lxr vaiogam | statigmphy | Qualtyattributes | Structuralanalysis |

& Style | @ Info ||y Statistics [l Histogram | | Colors Operations Calculations
B i e :
. & Curvature operations 1 i
1. [Baxabl WENKHWTE N0 HA3BaHMIO MOBEPXHOCTM U

nepenguTe B 3aknagky Operations. :
2. Packpounte nanky Surface Operations v Bbibepute il

2 < Surface(x.y)
(x.y)

Smooth. g
3. YcraHoBUTE KONWYECTBO UTEPALMIA W/MNW ANUHY O

£ Common operations

onepatopa Filter width. e [

11l

Rotate grid

4. Haxwmute Run. Onepauums Undo oTMeHSeT TOMbKO | (= Eemem

~ Extrapolate vithin boundary

' \ R Fault detect =
OHO aeucTBKe. & gpeemn
£ Expand
{8 Shrink

[Nocn '
Resample

4 Flipl

4 FlipJ

B3 Shift |+

qqqqq

Smooth : Smooth the grid nodes. This will remove random noise and spikes. This work as a low pass
filter.

Hterations 5 3 7|
Filter width 1 a

. EEE]

v Apply H v 0K ][KCance[ ]
= 4

JlokanbHOe crnaxuBaHue

*= Tool Palette
A% Smooth area « | Radius: 5 -
v Surface editing x | | Method: _mMinimum_,, v]

3‘5.’ g 2\? ? y 7 xFull tension




[locTpoeHune kapT

. Settings for 'Copy of II_neo_t

]
3aknagka Calculations e e
’6’3 Style |o Info I,m Statistics I||]|. Histogram [H Colors |fx Operations ‘tacak?'-"ﬁ“ﬂﬂs

||| zmin: -105041 Zmax 91330 Dz 137.11 H P
Operations: —

® A= 0/ Hint Z means depth, time, thickness etc.
@ A= @ Eliminate f outside

L - e | e e

[ z=z | z=zia ][ z=uz || pwez.n ]
3aknapaka Calculations ucnonb3ayertcs ——
A1 MHOTUX TUMOB AaHHbIX B Petrel. i ,

oo [ obe J[ i [ oo | sn ][ eom [ on

[ int ”mund ” exp ”upl() H asin “ ” atan l

Boundary operations: —
Give a closed boundary:
iminate

Eliminate where: [@ Outside ] Iblnside ]

OBBbeKT MOXET ObITb M3MEHEH NyTEM
npubaBrieHns, BolYUTAHNS, YMHOXEHUS,
[eNleHns, BO3BeEHNS B CTENEHb UMK
NPUCBOEHUS 3HAYEHUMN.

Takxe oH no3BonseT yaandaTb AaHHbIE
BHYTPU WUITK CHAPYXW NMOJIUTOHa.

v Apply ] [ v OK ] [ X Cancel




’ﬁ‘( [locTpoeHune kapT

KanbKynaTtop noBepxHoCTeN

@ calculator for ‘Copyof Lneo top' & "

rI K M n O n I'O 6 O VI n O Be pX H O CT M M average_map_for_SOIL_upscale_|_neo=If{ average_map_for_SOIL_I & Show

average_map_for_SOIL_upscale_ll_neo_top=If{ average_map_for_S @) History
A _map_for_SOIL_ups_|_neo=| _map_for_SOIL_ups_ p

oTkpoiite Calculator. T g O
average_map_for_PHIE_lit_Apt_neo=If{ average_map_for_PHIE_lit_#
average_map_for_PHIE_lit_|_neo=If{ average_map_for_PHIE_lit_|_ne¢

_map_for_PHIE_lit_Il_neo_top=| _map_for_PHIE_lil ~ . ?
= npOM3Bep‘MTe OneanIMM Haﬂ gjage map_for, it_ll_neo_top=If{ average_map_for it }]

NOBEPXHOCTAMMU. [ Fromfle: | (][ Run

Select surface variable: For new surface,
use same resolution as:

= CospanTe HOBYHO MOBEPXHOCTb, i e S J (e
& Apt-neo_top = T —
NCMOIb3Y$ CYLLECTBYIOLLYHO. @ Aptneo b T usetter (- Functons
y yLUI y LUIy %:::::E: v Geometry
8 oo o oo Lol
1 CratucTudeckine QyHKLmm 5 tapation o 108 ST [reyE—
] Hyp 7 or || And >
2 [eomeTpuyeckue yHKLUY o == ]{TH = H : H : H H - H }
3 Jlornyeckue dyHKLMM ENEEN S EREN RN RS
ENEENEE IR

[ 4 Matemarunyeckue yHKLUK ]




CprKTypHOe MogernnposaHune

OCHOBHbIE UCTOYHUKWN AN NOCTPOEHUSA CTPYKTYPHOWM MOAENW

« Crpaturpaduyeckme pasbumskn (Mapkepbl) nnactoB B ckBaxnHax (Well tops)
« Crpaturpaduyeckme nosepxHoctu nnactoB (Make/edit surface)

 [1nocKkocTn TeKTOHMYecKux HapyweHun (fault model)

[locTpoeHne TpeXMepHON CETKU

TpexmvepHasi ceTka —3TO SYEUCTbI KapKac, BHYTPM KOTOPOro MNpoOMCXodsT BCe
OCHOBHbI€ 3Tanbl reoniorM4eckoro MoaenMpoBaHuA.

[ MaBHOE OTNMYME TPEXMEPHOW CETKM OT ABYMEPHOro rpuaa (To eCTb NOBEPXHOCTU) B
TOM, YTO Kaxgas sA4enka TPEXMEPHOW CETKM 3aHMMAET onpeaeneHHbin obbem B

NPOCTPaHCTBE, Torda Kak siyerka OBYMEPHOro rpuaa XapakTepusyetcsi TOIbKO
nnowagbo.

[TpaBUbHO NOCTPOEHHAsA TPEXMEPHAA CETKA — 3TO OCHOBA NOCTPOEHUSA KOPPEKTHOM
reonormn4eckom Mogenu.



CTpyKkTypHOE MofdennposaHue

FeomeTpusa Tna «yrnoBou Touku» Corner point gridding:
 boree CrioxHoe onncaHue (T. K. A4ENKNU MMEIOT PasHyo ONVHY
N LUUPUHY)

* BCE AYENKM MOTYT MMETb MPOU3BOSIbHYIO ASTMHY U LUNPUHY

* pebpa syeek MOryT BbITb HAKITOHHbLIMW

* MOXXHO BCTpanBaTb pasnombl

* MOXHO CO3aBaTb pa3syit4HoOE ropn3oHTaribHoe pa3peLleHne B
Pa3HbIX YaCTAX CETKAN

* MOXHO BCTpaunBaTb J1OKalJibHbl€ N3MeEJIbMEHNA, B TOM YAUCIIE U
BOKPYI' CKBa>XVH.



CprKTypHOe MogernnposaHune

[Opu3oHTanbHoOe paspelleHne CETKU

CyLLeCTBEHHO BaXHbl MOMEHT — MpPaBUfbHbIN BblIGOP FOPU3OHTASILHOIO
paspelleHnss CETKU, TO eCTb onpeaesrieHme 3Ha4YeHUn MHKpeMeHToB Mo X u Y.
OGbIYHO WMHKPEMEHT cTapatloTcs BblbpaTb Takou, YTOObl MexXay CKBaKMHamu
OblfI0 He MeHee [OBYyX-Tpex s4deeKk. Hanpumep, ecnu paccTtoaHus mexay
ckBakuHamu nopsgka 300 MeTpoB, TO peKOMEHOYETCH CTPOUTL CETKY U3 SYeek
He kpyrnHee, yem 100 x 100 meTpoB. CeTKKU, B KOTOPbIX HECKOSIbKO CKBaXXWH
(0bblMHO OBEe) Nonann B OOHY M Ty Xe s4erky, nMbo B cocegHue A4YeinKn,
Mcrnonb3oBaTbh HeNb3sa. B Takux cnydasx Heobxoaumo ucnosib3oBaTb Oonee
MEnKne A4YemnKku.

BepTuKkanbHoe paspeLleHne CeTku

OuyeHb BaXKHO BbIOpaTb BepTUKANbHOE paspeLleHne CETKN, TO €CTb KOPPEKTHO
onpeaenuTb 3HavyeHne MHKpeMeHToB Mo Z. OBbIYHO MUHUMAaNbLHOE 3HaYeHne
NHKpemeHTa He MmeHee 0,2 M 1nu He MeHbLUe wara auckpetusauvum PUTAC.
HO BaXHO yuuTbiBaTb, YTO YeM MEHblLUe BepTUKalNbHbIA WHKPEMEHT, TEM
bonblue co3gaetca adeek No Z, 4TO MPUBOAUT K YBENMYEHUIO KONNYECTBA
silYeeK N B pasbl YBENNYMBAETCA CKOPOCTb MMAPOANHAMUYECKNX PaCcyTOB.



% CTpyKTypHOE MOAeNnnpoBaHme

MeToabl 3[] MmogennpoBaHus

Structural framework




{”{ CprKTypHOe MogernnposaHune

[Tpouecc Make Simple Grid

Co3saaHue ynpolleHHoro BapuaHTta 3D rpuaa ¢ ucnonb3oBaHue
NOBEPXHOCTEN B Ka4ECTBE BXOAHbIX AaHHbIX, KOTOPble DYAYT SBNATLCS
rOpU3oHTaMKn. 3aTeM NPOCTPAHCTBO MeXAY ropu3oHTaMu byaert

pa3bmBaTbCA Ha 30HbI U CIOW.

Bxoprble AaHHble —  Make simple grid Co3paHue 30H  PasbueHue Ha criou
MOBEPXHOCTH




CTpyKTypHO€E MOAennpoBaHne

i Fault model from structural framework

\ ‘lﬁl‘\a\\\\\\\“\ll ™

Pillar ridding

[CosnaHme I'OpM30HTOB] F’a36ue+w|e Ha 30Hb]

Pa3sbueHue Ha cnov]|




CTpyKTypHOE MOoAenupoBaHmne

CTtpykTypHOe moaenupoBaHue- Structural Framework :

Onpepenexune

[laHHbI npoLecc No3BonseT 06beANHNTL pe3ynbTarThl
WHTEPNpeTaLUun B eANHYI0 CTPYKTYPHYIO Modenb. Pellaert
npobnemMbl coeMHEHNsI Pa3fIOMOB Pa3nMYHON CIIOXHOCTK be3

HeobX04MMOCTI UCMOSIb30BaHNA CTaHAAPTHOrO npolecca nunnap
ronaauHr/Corner point gridding.

s ‘
ﬂ;'
A :
R 4/

Onpegenexue MogenupoBaHue pasfomoB BO MogaenupoBaHue
reomeTpum BpeMS MHTepnpeTaLmm FOPU3OHTOB




& CTpYyKTYpHOE MOAENMpoBaHme

e
—

File Home Stratigraphy Seismic Interpretation Petroleum Systems Decision Support Structural Modeling Property Modeling Fracture Modeling Production Well Design

= ;@ §@ Modeling w/interp. Zg m g @ ) Define model g Fault model object ~ % @ B B @ Horizon clean-up sz @ f@ Edit 3D grid '1 /B 77, @ Point editing
2 (i) s — 78 o
(e L 4 Remove fault patcl + (o Ll imple gri ault model operations rid refinement () Local gri = ake polygons
L i fault patch wl + C Simple grid i Fault model t Grid refi t & () Local grid = g2 | Make pol;
Structural Fault 2 Boundary Horizon Depospace Structural ey Pillar  Horizons Zones Layering Scaleup Local model Geometrical | Structure Make Polygon 2
framework framework B Validate fault model gefinition modeling calculation gridding | B SFto fault model §g Edit fault model gridding BB Domainconversion | structure  update modeling tools surface  editing (@ Surface editing
Structural framework Corner point gridding Grid editing Grid QC Structure Utilities

1

[Mpouecc Corner point gridding

(1) Olns cospaHus “JDefinemodel T RS [
reonornyeckon 3 cetku | Definemodel | ,,
HeoBbxoOMMO Ha rmaBHOWM | Mocslname: (zoH] Al 2
naHenu nepewnTn Ha 3aknaaky [veeoy |[voc |[xcamcel ]

Structural Modeling.

Structural Modeling Property Modeling Fracture Modeling Production

[m" Fault model object ~| 2228 @ B & % Horizon cle:

(2) Co3pgaem nanky gng SR TR N e g A R

odel | \" Convert to fault

reonorm4eckon mogenn 4yepes = Converts the selected object to a 3
f' | ™ Convert to fault by fitting a plane | fault on the active fault model. If the
E object is a fault stick set, all the I
De Ine mOde 9 sticks will be converted to pillars. If
358 the object is a surface, it will be

converted to a fault using the
increment value.

(3) KoHBepTnpyem
3arpy’>keHHble pasfnombl B
MOJerb pa3noMOB Yepes
Fault model object




CprKTypHOe MogernnposaHune

(4) nsa yceveHnus/cxmmanue/npoaneHns
pPasfnomoB 40 NOBEPXHOCTU UITN KOHCTAHTDI .
rmyobuH B Modenn pasfioMoB, TakxXe o |

Zmin: -1000 Zmax -850 Dz 150 £ Undo

dBTOMAaTU4eCcKoro coegnHeHuns pasroma T e

Heobxoamnmo nepentn JIKM Ha Fault model e - L

@ Allpillars [¥] Extend to the limit(s)

object. 4.
BepLwmrHbl 1 OCHOBaHUS 3f1IEMEHTOB pasfnioma B oo |
MOLENN pasfnioMa AOMMKHbl BbITb Kak MOXXHO
bonee rmagkumn nepen Havanom npouecca P—
pillar gridding.
*= Tool Palette O X
(5) lns pegakTupoBaHUs pasfioMoB b Select X
Heobxoaumo JIKM HaxaTtb Ha 3aknagke Edit 5 |E=tr=t x
LR S AR AP A
fault model 2 IE 1S

~—

Z-value

[¥] Only use visible faults

(6) lNpwn BbIDOPE pasnoma NosiIBNSAETCA NnaHesrb
NHCTPYMEHTOB peaakTUpOBaHMA PasnoMoB

File lecision Support Structural Modeling Property Modeling esi D Fault
Fault, R Zoomtoobject 3% Clip by intersection Sh ? ?&9 I— -I hl “A Truncate top {a Lock to welitop A S \ ~ @ ““ @
J 3 o f : L] = P Mot & T 3
& * o {Show connected TN Insert intetsecton . ) between |  Ecitfault || Eaultmodel | Connct Disconnect 7( nceeton: — SOV Ko PR e T ot Smoath | Pilar! || Smatn) e | W e e [ stek? Sarce
Re F ettings | R Hide other objects W5 Show player pillars model operations 7 Remove truncation | between en 9 {s Equal space Z type~ analysis et
Visualisation Tool palette Operations Fault relationships Pillar/shape point operations | Horizon lines Structure Convert t




CTpyKkTypHOE MoAenupoBaHue

- - - Structural Modeling Property Modeling Fracture Modeling Production
Pillar Grlddlng “J Define model g% Fault model object ~ Q‘-‘éi_j @ : g % Horizon clean-up
8 Simple grid % Fault model operations Pl |Homons Zornee Layorig g Grid refinement
CprKTypHaFl Mogersb co3naeTcAd B @ SF to fault model g Edit fault model gridding & Domain conversion
npouecce, HasbiBaemoM Pillar Gridding. Pillar Corner point gridding

Gridding aTo otgenbHas KoHuenuus B Petrel, B
KOTOpPOW pasfnomMbl B MOAENM pasfioMoB
NCMonb3ylTCA B KayecTBe OCHOBbI Ans
cosgaHna 3D rpuga. lNMockonbky Key Pillars
aKTUBHO Ncnonb3yTcA B npouecce
NnocTpoeHnss rpuaa, cyulectByetr 6nuskas

More | Geometry IExpen I Faults I Legend I Hints ’

3aBUCMMOCTb  Mexay  npoueccom  Fault Result3D grid

Modeling n npoueccom Pillar Gridding. MoxeTt 1 o @ Createnew BN
noHagobuTbca BEPHYTbCA Hasag n / © Editexisting (current active 3D grid)
nopaboTtaTb Hajg NPOLECCOM MOAENMPOBaHNUA lincroment |50

pasnomoB, 4TOObI  pewuTb  npobnemsl, 2 Nsnrm @
BO3HMKaloLLMe B rnpoLecce NocTpoeHus rpuaa. Insert horizon objects

O™ npobrnembl MOrNn ©Obl BO3HWKHYTb BO 7] Edge limitby trends and directed faults
BpeMSA  MoOenupoBaHUs  pasfnoma,  Ho T T
nposiBunucb  6bl TOMbKO MpU  MOCTPOEHUU e e e

ronga. 3aBUCMMOCTb Mexay npoueccamu B ks s

Fault Modeling n Pillar Gridding sBnsietca 3 R
nTepaTtmBHbIM npoueccom (@ Move grid cells to closest point on fault

(1) 3apaem HasaHue 3[] rpuay
(2) YcraHaBnMBaem pasMeEpPHOCTb $HYeeKk O
HanpasneHuam |, J

(3) Bbibnpaem 3urzaroobpasHbie pasnombl et 7




% CTpyKkTypHOE MofdennposaHue

EcTb ABa meToga npunucbiBaHWs TPEHAOB NMHUAM rpyaa:

1) Local Iterative Method (nokanbHbIU umepamueHbIl
mMemod). JTOT MeToq MNpUMUCbIBAeT TpeHabl rpynnam
COEQWHEHHbIX Pas3fioMOB MO OAHOMY 3a OAuH pas. J3To
XOpOLUNIA OBLLMIA anropUTM.

2) Vector field Method (MemoQ eekmopHO20 NoJisi): TPeHObl
NPUMNUCLIBAIOTCA C WCMONb30BAaHMEM BEKTOPHOrO Mons Mo
BCEMY MO0 cpasy. ITOT anroputMm Oornee nnaBHbIA B TeX
cuTyaumsax, Korga WUMEEeTCss  MHOro  HeCOeAMHEHHbIX
pa3nomMoB 1 TPEHOOB.

Assignment of arbitrary faults

(MocmpoeHue 2puda NPou360JIbHbLIX Pa3JIoM0O8) - Onuus
MNO3BOMSIET MONb30BaTENO JIOKANbHO, BOKPYr pPasfioMoB,
mMoamnduumpoBaTh rpug. He pekomeHayeTca ucnosnb3oBaThb ee
Apy Hanuumm cneunduyeckux TPeHAOB W HanpaBfeHHbIX
pa3noMoB.

Automatic assignment of faults: TpeHabl BOonb pasnomos
MOryT Ha3Ha4aTbCs aBToMaTnyeckn. Assignment angle ato
MakcuMMarsibHbIW Yros B rpagycax, Npy KOTOPOM pasrfom
ncnosb3yeTcd Ana HasHadeHuda TpeHaa.

MoXHO ynpaBnAaTb NPOLEeCcCCoM NMyTeM KOHTPONA MUHUMAbHOIO
KonmyecTBa aBTOMaTUYECKM CO34aBaeMbIX CETMEHTOB (TPeHA0B
MeXay ABYMSI OCHOBHbIMU nunniapamMmm). ATo KOSIMYEeCTBO
3apgaetcs B none Minimum number of auto assigned
segments.

| J assignment algorithm

@ Local iterative method
(©) Vector field method

b ofo b fault

pave , =
[] Increase gridding speed
Faultinfluence radius:
For mid skeleton grid: 2 nodes
B3 Fortop/bottom skeleton grid:

@) Infinity Specify: |6 nodes

Automatic assignment of faults ‘J
Assignment angle: 225 degrees

Minimum number: 1

AA Assign faults




% CTpyKkTypHOE MofdennposaHue

3aknapgka Pillar Geometry (Pillar gridding)

Onpe,u,enﬂeT reomeTpumro nunnapos B TMJIOCKOCTU
passioMa, a TaKke TreoMeTpuro nurnapoB Mexay
pa3nomamu. Bbl MoxeTe onpegesintb  reomeTputo,

KOTOPYO Bbl XOTUTE WMETb ONA He HapyLUeHHbIX
pasfioMamMu U1 HapyLeHHbIX pasfioMamMn MNunapos,
COOTBETCTBEHHO. Ecnu BbIbupaeTca TOMbKO OOAMH TuUM
reometTpun, Bce nunnapel B 3D rpuge nonyyar
BbIOpaHHYO reoMeTpuio.

3aknagka Expert (Pillar gridding)
OnpegensieT aKcnepTHble YCTAaHOBOYHbIE NapaMeTpbl

Yron noBopoTa pa3fioMOB 1 TPEHAOB

YcTaHoBKa napamMeTpoB Kpasi CETKU
icnonb3oBaHWe rpaHuL, 3anexmu

Tononorna nNMHUM CeTKM (BNUSIET Ha NUHUN MeXay
y3namu rpuga)

NMocne co3paHua 3[1 ceTkn Heo6xoANMMO NPOBOAUTDL

KOHTPOIJb Ka4YeCcTBa NOCTPOEHUA U aHasrins.

&y Pillar gridding with 'ZBN/FM Ejﬁ

Settings | More ] Geometry [Experl | Faults I Legend [ Hints |

Pillar geometry ‘ J
Vertical Linear Listric Curved
Fd H
| 4
Non faulted pillar geometry
Vertical Linear  [V] Listric Curved
Tolerance distance: 10 % of increment
Faulted pillar geometry
*) Use closest pillar in fault
@) Create pillar geometry type:
[¥] Vertical Linear Listric [ Curved
Tolerance distance: 10 [¥] % ofincrement
VR ple shape points d L‘J
v Apply v oK

) Pillar gridding with 'ZBN/FM Ej

@ Rotation angle
@:ﬂ @ Automatic (by faults and trends)
ation (©) User specified: |0 degrees
B Grid line layout
Smooth lines between key pillars
(©) Linear grid lines (for many orthogonal faults / simulation)
@ Smooth grid lines
Interpolation across faults:
(©) Continuous (©) Smooth Eﬁﬂ
@ Barrier @ Linear m ﬁi
O Grid edge settings ‘j
E# Expand grids beyond boundary by: 10 nodes
@ Lock edge of expanded grids by: 2 nodes
/1, Forerrord {]
O [¥] Use boundary
v Apply v oK




CprKTypHOe MogernnposaHune

Structural Modeling Property Modeling Fracture Modeling Production

“J Define model @ Fault model object ~ auéij @ B B % Horizon clean-up
8 Simple grid %% Fault model operations Pilr  [Hottorall Zones Layering g Grid refinement
g SF to fault model fg Edit fault model gridding &I Domain conversion

Corner point gridding

Make horizons
OTan npouecca Make Horizons - 3TO nepBbIn 3Tan B onpegeneHun
BepTUKarnbHoro gpobnexna Ha crion B 3D rpuge B Petrel. BepTukanbHoe
ApobrieHne Ha crnon onpenensieTcs B Tpex atanax npouecca:

Z

Main Reservoir layers

from seismic interpretation Horizons
_
Zonations ﬁ

isochores from
geobgical interpretation Zones
Final Vertical Resolution E
defined by cell thiclatess or 1
number efcell layers Layermg




CTpyKkTypHOE MofdennposaHue

3aknagka Horizon — 310 ocHOBHaA 3aknagka
B AmanoroBoM okHe Make Horizon. OHa
COCTOUT M3 Tabnuubl, B KOTOPOM BMECTO
PSAOOB [OdaHbl Ha3BaHMA T[OPU3OHTOB, a
BMECTO KOJTOHOK - YCTaHOBKW rOPU30HTa.

Horizons ‘Senings |Faults l Segments | Well adjustment | » Uncertainty | Hints ‘

Hints for the table: Horizon type: ‘j Conform to: ‘] Use horizon-fault lines: ‘] Input: ‘]

‘ %

lisJ(]

Conform to another Status Smooth

Col Calculate  Hori:
Index olor culat orizon type PELTEEL

name horizon

1 @ 1_neo_top .v [V]Yes
2 @ 1_neo_bot |@| v [V]ves

ik v Done 0

Type of horizon i

v Done 0
rrrrrrr

Discontinuous

Use
horizon-
fault lines

[VIves
[¥]ves

Well tops

@ 1_neo_top (o 1_neo_top
@ 1l_neo_bot (@ 1I_neo_bot

Input #1

Eroslon?l

Conformnblé :

Erosion — [0pn30HTLI HUXe ByayT ycekaTbes.
Base — [0pu130HT Bbilwe ByaeT nepekpbiBaThCS.
Discontinuity — CodeTtaHune Tnnos erosion u base.

Smooth — CrnaxusaHue ropnsoHToB. MOXET crinaxueaTb
HEeCKOmnbKO pas3 nepen BCTaBKOW.

Well tops — No3BonseT genaTtb NPUBA3KY FOPU3OHTOB K
MapkepaM. BcTaBbTe 00beKTbI AaHHbIX MapKkepoB 13 OkHa Input B

Petrel Explorer.

Input #1 — o ymonyaHuio egnHcTBeHHOE norne Beoda Input.

Conformable — Byaet ycekatbcsi ropusoHTamum erosion, base u discontinuous (NpepbIBUCTLIM).



% CTpyKkTypHOE MofdennposaHue

‘ Horizons ‘Seltings ‘Faults ] Segments [ Well adjustment |[l2 Uncertainty l Hints ‘

Convergent gridder P _,3
M eToﬂ' ncnon b3yeTC$I KO rﬂla HeO6XOﬂ.M MO, L‘|T06 bl | i (©) Minimum curvature LJ
CO30aBaeMblii TOPWU3OHT COIMAcOBbLIBANCA C  eLe | ==

o o @ © Useinputsuraces directly
ogHUM. 3To0 ObICTpbIn M OOWMM  anroputMm  C

w2 () Convertinput surfaces to points

KayeCcTBEHHON aKCTpanons |_|'|/|e|‘/'| . OH ajganTtupyetcs K 8 [7] Locked horizon nodes cell nfuence radius: 2 d
C)KaTblM n pa3pe>KeHHb|M ﬂaHHblM I'IOCpeﬂ,CTBOM "] [V] Force horizans to be calculated for all segments 9
% [ Collapse the zones to zero thickness if iff is less than: 2 LJ

CXOOALLUMXCA uTepauui Ha NpuemMnMMoM paspelleHun | - ST M 3
i) low input data below or above the skeleton gri

rpl/l,El,a STO 3HaL‘| VIT, L'ITO OCHOBH ble Tpe Hﬂbl w [ tconize all points used (points outside the fautinfluence) |

COXpaHFII'OTCﬂ B O6ﬂaCTﬂX C HeﬂOCTaTOL‘lelMM ﬂaHHbIMM Faultresampling from the fault model

(©) Match faults by ID number

EE

(©) Match faults by name
) [] Lock all resampled horizon nodes

[T] Write fault matching log



