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UHTEP®ENC PABOYET'O OKHA PETREL

[Ipexne ueM mpHUCTyNaTh K BBIIOJHEHUIO YHNPAKHEHUH, HEOOXOJMMO TO3HAKOMUTBHCS C
OCHOBHBIMHM KOMIIOHEHTaMHU pabodeii o0nactu nporpammsl Petrel - ee untepdeiicom.

Crhenaiite 3amycK IpOrpaMMbl, JABaXKIbl KIMKHYB IO sApiblKy HEEEEE KOTOpBIH HAXOIWUTCS Ha
pabouem crosie Bamero komnerorepa.

[Tepen Bamu mnosiButcst auanoroBoe okHo Net License Modules, rme HeoOxomumo BbIOpaTh
WHTEPECYIONTUI Bac MOAYNb. Takke y BaC MOXKET ObITh HECKOJIBKO YPOBHEH JUIIEH3MH. BaM HY)HO
BBIOpATh Ty, KOTOpasi MOJICP)KUBACT HY)KHYIO BaM (PYHKIIMOHAIBHOCTD.

[Tocne BhIOOpa HEOOXOMMMBIX MOAY/ICH OTKpoercsi ocHOBHOe okHO Petrel. ITomp3oBarenbckuii
untepdeiic Petrel Bxirouaer qBa I1aBHBIX OKHA, 3TO naHenu nposonHuka Petrel (Petrel explorer
pane) u okno Bu3yanusanuu (Display window) ¢ ¢yrkiuonansHo#t manensto (Function bar)
cupaBa. JlocTymHble HMHCTPYMEHTHI Ha (YHKIMOHATBHOW TAHENW 3aBUCAT OT BHIOPAHHOTO
(akTHBHOrO) mpollecca Ha 3akimaake Processes. B Bepxmeir uwactm okHa Petrel pacmomoskens
CTaHJapTHbIE MMaHenu MeHIo 1 uHCTpymMeHToB(Menubar u Toolbar).

Prrpeel DA Software Partioom 2013 - (000 meilcason, - Dund andtysa| - 2

OKHO

BHIYanK3auMK

MaHens
MHCTPYMEHTOR

MposogHWK DYHKUMOHANE

Petrel F HafA NaHenb

Ek

MNaHene
co0BDLWEHWA

Padouee oxno Petrel

Ha nanenu Input xpaHsTcs 1aHHBIE, HE OTHOCSIIMECS HETTIOCPEICTBEHHO K I'€0JIOTNYECKON MOJEIH,
CETKE U ee CBOWCTBaM (IOPUCTOCTH, MPOHUIIAEMOCTH | T.1.). Hampumep, CKBa)KUHBI, KapOTaKHbIE
JaHHbIE, OTMETKH IJIACTOIIEPECEUCHUH, TOJIUTOHBI, (PYHKIIMN HACHIIIEHHOCTH U MOZeNH (rrona.
Bce nannbIe, cBsi3aHHBIE T€OJOTUYECKON MOJIEIBIO XpaHATCS BMecTe ¢ mHGOpManue o Hel Ha
3akiaake Models. OHu BKIIOYatoT B ce0si CETKY, CTPYKTYPHBII KapKac, TOPU30HTHI (TIOBEPXHOCTH);
T10JIe TIOPUCTOCTH, MPOHUIIAEMOCTH, (aruii, HeTeHACHIIIEHHOCTH; MOJIEb Pa3JIOMOB; JOKaJIbHbIE
CETKH, CEUEHUS U IPYTHE XapaKTEPUCTUKU MOAEIIH.



™ Input ~ 1 X

Y

K

k3

k3

w

w

w

[

MRO&IE -

Wells

B [ Guba' wal logs

)  Gobslcompletions
Wl [| Gobal observed dsta
$ (V) Welsttrbutes

B  Welftes

E [[] Saved searches
m—' Producers

mf Injectaors

[] well_tops

[[] Cross sections

[] Hd.dat

[] Edge around Hd dat
[] Fitters folder

[] Sufaces

&8 ] zop

& ] zmiD)

&9 [[] ZiBAsE)

: & Models -

> ) [ Model_1
> [7J [v] iComer point gridding |
4 5 [ Structural frameworks
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gF [ Fautt 3
gF [ Fault 4
gF [ Faut 5
4 B8 [ Hodzons
&8 [ z(mop)
&8 0 zmip)
A [ z BASE)
> E [ Zones
> [ J [ New model
> ' Structural gridding

> B[] Fault sticks from Fault model
> 7 [[] Resutt from horizon modsling

_L'_Input ﬂ Models : Templates WA Results

™ Input |6 Models || Templates |[if Results

Maneau Input (ciea) u Models (cipaBa).

3aknanka Processes comepHT CHHCOK BceX MOCTYMHbIX B Petrel mpomeccoB u mponenyp. OHu
OTCOPTUPOBAaHBI B TOM TIOPSIKE, B KOTOPOM OHHM OOBIYHO HCIONB3YIOTCS. M mporeccsl,
pacrojoKEeHHbIE paHee, JOJDKHBI ObITh BBINOJHEHBI /0 TOro, Kak Bbl momgyuuTe AocTynm K
mpoleccaM, pacroiIOKEeHHBIM Jaliee 1Mo crnucky. Hampumep, BBl TOomkHBI co3nark 3D rpun mepen
TE€M, KaK 3aXOTHUTE BCTaBUTh Tyda TOPU3OHTHL, U CO3JaThb MOJENb (QIIoUa Mepel CO3JaHHeM
BapuaHta MojenupoBanus. [Iporecchl, KOTOpbIE BBIJACIEHBI CEPbIM IIBETOM, IOKA3bIBAIOT, UYTO
cHayasia Bl 1OKHBI 3aBEpUINTH MPOLIECC, KOTOPBI pacHOI0kKEH BBIIIE M0 CIIHUCKY.

» Structural framework
* Comer point gridding
> Property modeling
* Upscaling
*  Fracture network modeling
* Well engineering
» Simulation
* Liilities
Plug-ins
> Play to prospect nisk

1 —

| o~ Processes ~ 1 X
@. Import data ”
* Stratigraphy
* Geophysics

W

'Case:s &5 Processes @Wﬂrkﬁm "."-ﬁndml.'s

ITanean Processes



Ha 3axyagke Cases xpaHsTCsl Bce BApUaHThI MOJCTUPOBAHMS U MojcyeTa 3anacoB. KyObl cBOMCTB,
MOJy4YEeHHBIE B XOJC MOJETUpOBaHMs (Hampumep, aasicHus, HacwimeHaoctu (SOIL, SWAT,
SGAS)), xpansitcs Ha 3akiaake Results.

3akmaaka Workflows xpanur paboune mporeccsl, co3manubie mpu nomorm Workflow editor wnmm
Uncertainty workflow editor.

Bakmaaka WIiNAOWS coaepKUT CIIMCOK BCEX OKOH M MX HACTPOMKH.

Kak 1 B OONBIIMHCTBE KOMIBIOTEPHBIX MPOTPaMM, MaHETh MEHIO COACPKHUT CTaHAAPTHBIE BKIIAJIKH
File, Edit, View u 1.1. Bce ukonku B ToolBar umeroT onucarenbHbIi TEKCT, KOTOPBIN MOSBISCTCS
MIPY HABEJICHUH MBIIIHA HA UKOHKY.

U3 pasmena Window Ha maHeawd MEHIO MOXKHO OTKPBIBATh pa3jIMUYHBIC OKHA I BU3yaIH3allMu
JTaHHBIX. J[JI1 OTKPBITUS HOBOTO OKHA HAaXXMHTE JICBOM KHOMKOM MbIm 1o pazaeny Window Ha
MaHEIM MEHIO U BBIOCPHUTE HY)KHBINM THIT OKHA.

! File Edit View Insert Project Tools Help

By NEOE-: P 2D window
. i
MD  -|TH Well section template 2 B 30 window
: Function window
;& Input T E x Histogram window
4 %‘ Wells 1 B Interpretation window
4 B [v| Globalwelllogs ] ]

;.& Log atiibutes = Intersection window

& ] call | Map window

H GR B8 Plot window

ﬁD 8 :55)3 Stereonet window

7

[ At 7] SONIC l£] Charting window

2+ 8P B Well section window . . .

-
| 12 g&:(utron @ Tectonic stress domain window
| R[]PZ =]l Tornade plot window

R [ RESISTIVITY Stratigraphic charts window
| R[] Gz3 v || B8 New geotime window
| ™= Input |&f Mod... [H: Res.. ] Tem.. e 1
EFﬂ“"m v 3 X ™ Hide window

B Tile horizontal
| (M Tile vertical
| B Tile grid F4
B

1 2D window 1 [Any]
2 3D window 1 [Any]
¥ | 3 Well section window 1 [MD]

S T T

Pa3zinunble BUAbI OKOH BHU3yaJIn3alluu

1. 2D window — no3BoisieT IpoCcMarpuBaTh AaHHBIE B IBYMEPHOM IPOCTPAHCTBE (YCThS
CKBa)XMH, CTPYKTYPHbIE IOBEPXHOCTH, OTOMBKH U T.1I.)

2. 3D window — oTobpaxaet Te e JaHHbIe uTo U 2DOKHO, HO B TPEXMEPHOM
MPOCTPAHCTBE

3. Function window- npennaznaueHo uisi 0ToOpakeHus rpaduKoB GpyHKIUI U CBOMCTB

4. Histogram window- mo3BoJisieT MpocMaTpuBarh THCTOIPAMMBI, [TOCTPOCHHBIE 10
KaKoOMY-JIH0OO CBOMCTBY

5. Interpretation window— ucnonb3yercs s HHTEPIPETALUN JaHHBIX, HAIIPUMEP
CECMUYECKUX pa3pe30B

6. Intersection window— otoOpaskaeT pa3pe3sl KyOOB CBOWCTB M IMPOYHUX OOBEKTOB
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10.

11.

12.

13.

Map window — ucrionb3yercs st 0hOpMIIEHHUS KapT

Plot window- ucrmosnb3yeTcst It pa3MeieHUs HECKOJIBKUX THITOB JTaHHBIX Ha OJHOM
JIMCTE U JJIA BBIBOJA JAHHBIX HA [1€4YaTh

Charting window- ucnonb3yercs Uit BBIBOJa rpadUKoB (1eOUTHI 10 HE(TH, BOAEC U
rasy, IJIacTOBOE JIaBJICHUE, HAKOIJICHHAs JOObIYA H T.]I.)

Well section window- mcrons3yercst st TPOCMOTPa KapOTaKHBIX KPUBBIX U MPOYEH
UH(OPMAIINH IO CKBAXKWHAM, & TaK K€ MPOBEICHUS IS KOPPEISAIIAN

Tornado plot window- ucmonb3yercst st IPOCMOTPa TOPHAIO TUIOTA, TO3BOJISIOIIETO
OIICHUTD CTETIEHb BIIMSHUS OTACIBHBIX CBOWCTB Ha PACYETHI 11O MOJICITH

Stratigraphic charts window — npenxa3HaueHo Uit OTOOpaKeHUs CTPATUTPadUIECKOI
IIKAJTBI

New geotime window — ucronb3yercs A1 0TOOpaXkeHusT OMHOMEPHBIX pacuetos (1D
simulation), Hanpumep 00CTaHOBKH 0CaIKOHAKOIUICHHUS



1. 3AI'PY3KA BXOJHBIX JAHHBIX
[TocTtpoenne m000i TE€OJIOTMYECKON MOJENM HAuMHAETCs C 3arpy3Kd B NPOTPAaMMHBIH MOMAYIb
BXOJHBIX JaHHBIX: KOOPAMHAT CKBAXMH, WX WHKIMHOMETPHUM, KapOTAXKHBIX CBEIEHUH IO
CKBa)XMHAaM, YPOBHEH OTOMBOK CKBa)XKMH, BHEIIIHEH TPaHUIBI HCCIIe yeMol 00acTu (IIpU YCIOBUH,
YTO 3TO MPEICTABISAETCS BO3MOXHBIM). B 1aHHOM ympakHeHHMHM TOKa3aHO, KakuM oOpa3oM
3arpy’kaloTcsl ONKCBhIBa€Mble JaHHble B nporpamMmy Petrel, a Taxke wu3ydaroTcs pasziauuHble
TOHKOCTH ¥ OCOOEHHOCTH IPH JJAHHOM IIPOLECCE.

1.1. 3AT'PY3KA KOOPANHAT CKBA’KUH
Haubonee mpocToit crocod (XOTs MpHu NOCTPOSHUU T'€0JIOTHYECKOM MOJIENIN OYeHb TpYyOblii) BBO/IA
CKB)KUH - 3TO OMUCATh UX B BUJIC BEPTUKAIBHBIX CTBOJIOB.
Haxxmure mpaBoil kmaBumield MbIIKA 10 Bkiaake Input u  BeiOepure Import File

(puc.1.1):

: File Edit View Insert Project Toecls Window Help
BR: BN “EADE- B E S |

| B mportfile... cirl+l

[ B Insert folder in tree

| input [ Mod.. [ Resu. [ JTemp. |

E@Fm - 0 X

Puc.1.1.

B oTkpsiBIIEMCsl 1HaoroBoM OkHe BeIOepuTe aupekTopuio D > Student Education > Petrel >
Input. B pasmene Tum d¢aiijioB mpeaio)keHO MHOXKECTBO (OpMATOB ISl 3arpy3KH BXOJHBIX
nmaHHbIX. s Toro, 4toObl Petrel pacmosnan 3arpykaemsblii ¢aitn, kak aiin, comepikamuii

9



KOOPIHMHATHI CKBXHH Ha MIOCKOCTH XY (TO €CTh B CIIydasix, KOTAa TPAeKTOPHS CTBOJIA HE 3aBUCHT
OT KoopauHaThl Z), HeoOxoaumo BeiOpats Tut ¢aitnos Well heads(*,*) (puc.1.2).

v @& &

JaTa nrssererna
\:\mmn YACSAETEC PRGN FCACEARR NOMCKS,

JuperTOpES

ST L e
m“”mnwﬂusmv“mmmumvﬁ
| SEG-Y peiamic data with preset parameters )

Puc.1.2.

BbIOpaB qaHHbIM THIT pa3penieHus BUAHO, 4To TekcToBbii daitn Well_heads u3 aupexropun Input
COOTBETCTBYET JaHHOMY (opmaTty gaHHbIX (puc.1.3). Haxmute OTKPBITS.

10



d Import file
Marka: | | Input v @ e E-
T [ IT:] ‘ [arta nzmeHeHnA Tun
S || Well_heads 24.08.2014 21:27 Daiin

HegaeHwe mecta
[ |
PaBounii cton

BuBnnoTexu

3TOT KOMNBHTED

@

— £
CeTb

Vs aiina: Well_heads
Twn gainoe: Well heads (%)
[[] Tonsko uTenne
File example/description:
H Petrel well head
VERSION 1
BEGIN HEADER
Name

w1
Well symbal

4 [nput A
@.Iﬂmﬂd&la

L

Pwuc.1.3.

B OTKpBIBIIIEMCSI THAIOTOBOM OKHE BBl MOYKETE BBIOpATh CUCTEMY KOOpAMHAT s mpoekra (Select

CRS...), nu6o npomomkuth padoty 6e3 nmpussizku (Continue spatially unaware) -

(pexomenayetcs BeIOMpath Continue spatially unaware).

11
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Petrel E&P Software Platform 2013 - [New project - Import data]

Ak B A X (AR B BTG

Petrel

I f’__“\l The coomhnate rference system (CRS5) for this progact i undafined

Sedact 8 CRS ¥ you want 1o provide & geodetc nefi for your project
fo make i spatially pwane,

@soeachs. | (i Cortrws sty uamare
Nota: & i scvisabile to roview your selaction in Frojed Seltings > Coordnates
ang| ansune consistancy mith your unll selection before loading any dats.

Puc.1.4.

B pesynbraTe JOMKHO TMOSIBUTHCS IHAIOTOBOE OKHO, Takoe kak Ha puc.l.5. Jlns Toro, 4ro0bi
pa3o0paThcsi B CTPYKTYPE JNAHHBIX, IPEICTABICHHBIX B IHAJIOrOBOM OKHE, IIOKa3aHHOM Ha puc.1.5,
napaienbio oTkpoiire ¢aitn Well_heads w3 mupekropuu > Input mnpu momomu Jr060ro
TEKCTOBOTO penakTopa, (Hanpumep, baoknor) - puc.1.6. PekomeHnayercss o0OpaTuTh BHUMaHUE Ha
CTPYKTYpY 3arpykaemoro ¢aiiaa u To, KakuM 00pa3oM OH cuMThIBaeTcs nporpammont Petrel. Tak,
BuaHO, uto ¢aitn Well_heads conepxut: nms ckBaxunsl (Name), koopaunary mo ocu X u ocu Y
(Surface X u Surface Y), Hauasio orcuera M3MEpEHUs TIyOMHBI - BEPXHIOK TOYKY CKBa)KHUHBI
(Offset) u paccrosinue, orcunranHoe ot Offset - TD(MD), T.e. abconmoTHyr0 AIHHY cTBOJA. Eciu
Offset mns ckBaxunbl ""P1" cocraBnser 223.7 M, a qmuHa crBosa 1D(MD) - 1750.0 M, TO
npenenpHas TIyonHa OypeHus: JaHHOM CKBa)KUHBI COCTABIISCT: 223.7-1750.0

=-1526 M (ecnm och Z HarpaBjieHa BBEPX ).

Bo Bkmagke Header Info B HmkHel gactu puc.1.5 BO3MOXKHO «ITPOTHCTATh» HCXOIHBINA TEKCTOBBIN
daitn. Yoequsmuce, uto comepxkumoe (aima Well_heads u to, uTo 3arpyxeHO M COMOCTaBICHO
nporpammoii Petrel, comagarot, naxkmute OK for all.

12



2: ¥ Unic in X and ¥ direction: m
3t # Unic in depth: =
4: VERSION 1

o Oforal | OK

Puc.1.5.

-.] @aitn  Mpaeca  Big | MsBpanmoe | Hactpodicn  Oomo Maarirm
Crpases B E1E]
[ Wel_hesds

# petrel well head

# unit in X and ¥ direction: m

# unit in depth: m
EADER

Nam
surface x
surface v
offsetr
TD {MD)

R

Pl 41023.71 18728.39 223.7 1750.0
“p2"  41030.44 1B708.30 224.5 1770.0
"P3" 41036.16 18688.20 222.0 1740.0
"p4" 40589.98 18731.35 221.9 1E12.0
"p5" 30351.85 18329.72 0.0 1701.6&
"pE" 40163.87 20410.53 0.0 1550.0

"Il 41323.71 19928.39 203.7 1753.0
"I2" 41230.44 18408.30 204.5 1743.0
"I3" 39636.16 18388.20 212.0 1725.0
"I4™ A40589.98 19731.35 200.9 1812.0

Puc.1.6.
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B mosBuBmemcs auanoroBom okHe (puc.l.7) mpemaraercs BhIOpaTh MMEHA I 00O3HAYCHUS
CKBOXMH M WX CBOUCTB (00 3TOM mo3nHee). PekoMeHayeTcss OCTaBUTh MMEHA 10 yMOJYAHHUIO.
Takke B JaHHOM OKHE MOKa3aHO MUHHMAJIbHOE M MaKCHMAalbHOE 3HAYeHHE OOJACTH KOOpIUHAT
CKB2)KMH B TOPU3OHTATBHOU MtockocTu (X range u Y range); ucclieoBaB JaHHOE OKHO, HAKMHUTE

OK for all.

3o Input data
General

= Mame: |We|| attributes

Yo Type: Wells

¥e, -

Elevation depth

HH
w
41}
1]

Resulting data ranage (approo.)

¥ range: 39351.85 4132371 m
Y range: 1832973 2041053 m
£ range: UMDEF UNDEF m
Unit conversion
XY conwversion:  none D
Z conversion: none
| Megate F-values when mosthy positive D
o Ok forall o Ok # Cancel
Puc.1.7.

3arpykeHHbIE CKBaKUHBI 0TOOpa3uinch Bo Bkiaaake Input (puc.1.8).

14



£
a
[
=

: File Edit View Insert Project Tools

E E !5 @,;I '55 2D window
= Input EY 30 window
P ,&,ﬁ Wels Function windaow
> EL Giobal wel fogs lla| Histogram window
*g* Ginbal completions 23| Interpretation window
X H Gibal observed data Intersection window
iy Well attribufes
E Wl fters EI Map window
E Saved seaches Plot window
A. m | Stereonet window
‘é" P2 | Charting window
i Ei @ Well section window ...
‘é) P5 EI Tectonic stress domain window
,éh P& i Tornado plot window
,é, 1 Stratigraphic charts window
‘é.'}’ :i MNew geotime window
A u &’
@
B
= Input [ Models |l Results | Te [
: [ Favorites %
|

Pwuc.1.8.

OTtoOpaxenue ckBaxkuH B 3D u 2D okHax
B Petrel umeercst 6oraTbiii HHCTpYMEHTAPHI [T BU3yalIH3alliy MOJTYYEHHBIX JaHHBIX W MOJCIICH.
JInst Toro, 4roObl OTOOpPa3UTh CKBAXKWHBI B TPEXMEPHOM BHIE, OTKpoiire Briaaky Window
(puc.1.8), Beioepure 3D window. 3atem HaxxmuTe Ha okoiiko okoso Bkiaaaku Wells B okue Input
(puc.1.9). CxBaxunbl orobOpazstcs B 3D window. Bel Takxke moxkere "ymaamute" o0y u3
ckBakuH B 3D okHe, yOpaB rajouky U3 OKOIIKa BO3JIE 3TOH CKBaXUHBI (puc.1.9).

Uro0bl 0TOOpa3UTh CUCTEMY KOOPAMHAT HAXMHTE HAa HKOHKY Hﬁ’:— (show/hide axis), xotopas
pacmoyioKeHa Ha TMaHeI HWHCTPYMEHTOB CKBaxuHbl (puc.1.9). Ecim HeoOxommmo ykaszath

HATpaBJICHUE KOMITAca, KIMKHUTE MBIIIKOW MO0 MKOHKE |j | (show/hide compass) (puc.1.9). [{ns
OTMEHBI JIF000 U3 3TUX OMIIHI, CIelyeT HaXaTh Ha UKOHKY €lle pa3.
Ha manenu mHCTpYMEHTOB, YTO pacroJiokeHa B KpaiHel mpaBoit oOnactu okHa Petrel (puc.1.10),

HOKMUTE Ha HMKOHKY s (Viewing mode) mis Toro, 4troOBbl BpamiaTh PUCYHOK B JIHOOBIX
HarnpaBleHusX. Ecian HeoOxoquMo "iepeMecTuTh" pUCYHOK 0e3 BpalleHusl, YACPKHUBAUTE KIABHIITY
Shift, a mpu MOMOIIM MBIIIKHK BUTAUTE PUCYHOK.
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e Gt View bmert Pojed Tooh Window Help
O BEESTRE- BN el s

== i - BB E:]:....mﬂm; ®

FEYE R

o

NN ER 3

™ ingut (I bocieln B Flesulta - Templates

[ Favomes . B X

Puc.1.9.

Puc.1.10.

OoOparute BHUMaHue Ha maHenb WIiNndows B j1ieBoii HukHEH yacTu Bariero 3kpana (puc.1.11). Bee
0TOOpakaeMble OKHA BH3yaTu3alliy JAHHBIX OTPAXKAIOTCS HA STOU BKIIAJIKE.
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= Input 1@ Models .h'%l Results : Templates

: [ Favorites - B X

: [ Windows - 3 X%

Lursor traching

] ¥ 30 window 1 [Any]

i 5| Mess

Lx El |G

Loading rules f
factony registen

;',"l-F'moe.-,s '@cﬁﬁ {53 Workdlo Windows

Haxxmute mpaBoii kmaBumieir Ha 3D window 1 [Any] u Beibepure ommmio Show settings. B
OKHe, nepeias Ha Bkiaaky Info (puc.1.12), BO3MOXKHO pelaKTHPOBATH
ums okHa (mosnie Name), user 3axuero ¢ona (mose Color). CaMoCTOSATENEHO OTKPOWTE BKIIAAKY

IOABHUBIIEMCA OHUAJIOTOBOM

Puc.1.11.

Statistics B JTaHHOM TUAJIOTOBOM OKHE U M3YYHTE €€.

o - - i

v| P3

v| P4

v| P5

¥| P&

L W] 11 E Settings for 3D window 1 [Any]’

v 12

vl 3 @ nfo Il Statistics

vl 4 Mame: |30 window 1

Input ﬁﬂ Model Visual group

Color:  |[

Type: | 3D window

|Fav 5 [ Linked to visual group:  Second ‘% FT]
% Comments

| Windows

% Cursor fran

T | 3D wind:

Petrel filename:| (Object can' be saved separately)
Orig. filename: |(Made by Petrel)

' Apply + OK # Cancel

¥

Process ... @Cases |z Werkflo... 1.'\u"lndmlfs

Puc.1.12.
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T.k. B JaHHOM yNpa)XKHEHUH MBI 33JaeM JIUIIb KOOPJIMHATHl CKBAXXMH Ha IUIOCKOCTH, T.C.
BEPTUKAJIbHBIE CTBOJBI, 3a4acTylo ObIBaeT ynoOHBIM oToOpaxarb ux B 2D okue. [ns storo
kiukHuTe o BKiagake Window, (kak Ha puc.1.8), u BeiOepute 2D window. Haxmurte Ha duaxok
okosio Wells (pmec.1.13), Bce CKBaXKMHBI 0TOOPA3sATCs B BAallleM JBYXMEPHOM OKHE BH3yalIU3allHH
(peKOMeHyeTC s NCIIOIb30BaTh HKOHKH, OTIMCAHHbIE BHIIIIE).

OO BEg S TRE- B % W= Y L N R B F;
- @ M E--""“"i"-- = Eﬂm1m =

-
-
-
-
-
-

B e & =l L

Puc.1.13.

OOparure BHHMaHHE, 4T0 OKHO BH3yanu3anuu 2D window 1 [Any] oroOpa3miock Ha MmaHenn
Windows (puc.1.14).

BAKHO: BCE AKTUBHBIE BXOJHbBIE JAHHbBIE, MOJAEJIN, IPOIECCHI, OKHA
BbIJIEJIEHBI KMPHBIM IIBETOM!!!

-« 1 X
‘ |Z] Message log
g v 3Dh‘iDW1 ] P IEIJ Bl
- i v 2D window 1 [Any]
Loading rules from cate
factory registered

@Cases c;%l:'r'l::m.‘.-f:ss [E:‘.*.n'orkﬂo... ‘ ".ﬂﬁndcwsl

Puc.1.14.

3auvacTyio ObIBaeT HEOOXOMMO MOMEHSTh UMSI CKBaXHHBI WJIM LBET CTBOJA. /[l 3TOro KIMKHUTE
MpaBOW KJIABMILIEH MBIIIKH 10 JHOO0N M3 CKBaXHH, pacIoIOKEHHBIX Ha nmaHenu Input, u BeibepuTte
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Show settings. B oTkpsiBIIEMCsT THATOrOBOM OKHe, niepeiiante Ha Bkiaaky Info (puc.1.15); B mone
Name MOo>XHO IMOMEHSTh UMs CKBaXKHHEI, a B rtosie Color - nser crona.

¢ File Edit View Insert Project Tools Window Help

o El: - . i
‘. A Settings for ‘P2 Ll | &
== Input
Make logs Surface equipment Flow correlation Quality attributes

a hY ] Wel T
’i& e:%bba"wawogs 0 Info @: Seftings | | Statistics r(__‘ Operations | ¢. Time Report

4@(— Global completions @ & Name: P2
Ml [ | Ghbal observed dats
> 38 V] Wl sttrbutes
Well fiters Color: [
(] Saved searches Type: Well path
) F1
é P2 Wel symbal: A, (0) Undefined
é P3 Elevation depth
A ¥ Ps
A P5 @ Comments | History | Original CRS
A ¥ Ps
AW
A2
AMn
A v 14

UWi:

4

=]

Bl < =

| = Input |58 Models [k Results

Favorites

Puc.1.15.

[Mepeiinure Ha Briuagku Settings u  Statistics B okne, wusobOpaxenHom Ha puc.l.15 u
CaMOCTOSITEIILHO Pa30epPUTECh B UX Ha3HAUCHUHU.

Co3aHne Nanok 1Jisi COPTHPOBKH CKBAKUH HA maHeau Input

B npezncraBieHHOM NpPOEKTE 3arpyKeHbl Kak J00bIBAIOIINE CKBAYXKHUHBI, HAUNHAIOIINECS] CUMBOJIOM
"P", Tak 1 HarHeTareiabHbIE - C CUMBOJOM ' |''. J[11 COPTUPOBKM CKBa)XKMH I10 IAKaM KJIMKHUTE
npaBoil knmaBuined Meimkd 1mo Bkianake Wells wa manenu Input u Beioepute Insert folder
(puc.1.16).
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i = Input -~ 1 X |m30windnw1[ﬂ

(|g Showsettings...

e e e e B T B e

A& &S] &S] &R 5] S

XWMELT=FHauerh.

CEl subscribe

e

Import (onselection) ...
| |3 Export... Ctrl+E
Delete ...

Fd

X Delete content ...
gl Calculator...

@ Well manager...
B9 Insert folder

Collapse [recursive)

[
1]

Expand {recursive)

Zoom to object

B

Sort by names

Auta calor all

Auto name all

Mew well

Maove wells inside boundary ...

™= Input @ M

7] Favorites

Create vertical well intersection
Export all wells in folder
Export all logsin folder

Canvert to palygons

o G

Create new report...
Crrilling risk manager ...
Cornvert planned wells to advanced plans

i'\ﬂﬁndm @ Well annotations spreadsheet ...

=
L]

Puc.1.16.

Ha nanenu Input Buyrpu Bkiagku Wells nosBurcs nHoas manka Web sub folder 1 (puc.1.17).
[Tepenmenyiite ee, It 3TOTO KIMKHHUTE 10 HEH MpaBoii kiaBuineil, Beioepute Show settings, u Bo
Bkianake Info nadepure Producers (puc.1.18). Haxmure OK.
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: File Edit View Insert Project Tools Window Help
EBOEYSED
£ == Input v 1 x [
« M) o [
B Ghba/wellogs
imi- Global compiletions
M [ Gobalobserved daiz
- §8: (V] Wl attrbuees
B  elbtes
E [[] Ssved searches
A P
A v p2
A ¥ Pr3
A ¥ pa
A ¥ p5
A ¥ rs
AW
AW 2
A3
A [l 14
Puc.1.17.
a A [v] Wells
B Ghba'wellogs
ﬁ‘ . ﬁ: z’”’“f:”; "y Settings for "Well sub folder 1'
gl v
g ;‘*5' Well afitbutes Report Make logs Quality attnibutes
3 Wel fiters &  Shyle o b Statistics F5  Operstions
._'M [] Ssved searches
H HE dme: roducers
% P | M Prod
A v P2 Color —
v P3
i P4 Type: Well sub folder Er
A P5 % Comments
A [v] Ps
Ay 11
AV 2
A3
A v 14
B Well sub folder 1
-,_-_Input E Models ||} Results :Ti
iFa\ru'iH
Puc.1.18.
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Teneps «mmeperaniuTe» BCe CKBAKUHBI C CAMBOJIOM ''P'' B TaHHYIO Manky.

[ToBTOpHTE AaHHYIO MPOILEYpPY, CO3/1aB elle OAHy manky ¢ mMmeHeM Injectors. Ileperammre Bce
CKBaKMHBI ¢ cuMBoJIoM "' | B 3Ty mamnky.

B pesynbrare, 10JKHO MOTY4YUTHCS TaK, Kak Ha puc.1.19.

: File Edit View Insert Project Tools Window Helg

BE: BGH%ED

EL-ll'IpI‘ ~ 1 X I

a b} V] Wells
> Global well logs

Global completions

Glnhal ohserved dafa

Wel aftrbutes

el fiters

Saved searches

B A 8 2 s W
O

- e e o (<] i oo e - - - (5] [

[ <] [<] []
S

Y

v P3

Injectors

=

-L-_Input ﬂ Models IH’HA Results : Templates

! 5] Favorites - 3 X
&

Puc.1.19.

1.2. 3BAI'PY3KA HHKJIMHOMETPUH

B mpensinymiem paszgene ObUTH 3arpyKeHbl KOOPIUHATHI BEPTHKAIBHBIX CTBOJIOB CKBaXHMH. Kak
IPAaBUJIO, TPACKTOPHUS CKBaXHMH IO OCH Z ObIBaeT OTKJIOHSIOIIEHCS OT BEPTUKAIBLHOIO
HanpasieHus. B Petrel cymecTBytoT pasindHble BapuaHThbl IPECTABICHNUS NHKIMHOMETPUUECKUX
JAHHBIX.

1) MD, INCL, AZ.

OtHocurenbHas I'nmyonna MD, To ecTh Ha paccTosiHME OT YCThSI CKBaXKMHBI IO TEKYLIEH TOUKU B
METpax.

Yroa INCL - cronben ykas3bIBaeT Yrosl HakKJIOHa CKBaXHHBI OTHOCHUTEIIBHO YPOBHS MOpPSL.
VYka3bpIBaeTcs B rpaaycax WiH B paguaHax (Ipoiie roBopsi, 6 B cepudeckoit cucteMe KOOpAUHAT).
MarnutHbiii asumMyr AZ - crosben] yKas3blBaeT Yrojd MEXIy HaIpaBICHUEM CKBAKUHBI U
HalpaBJICHUEM Ha MarHUTHBIN TOJIIOC B TOPU30HTAIbHON IJIOCKOCTH. YKa3bIBaeTCs B Ipajycax WiIn
B paauaHax (yroi ¢ B chepuueckoi cucteMe KOOpArHaT).

2) DX, DY, TVD
22



CMmemenue ot BepTukagu mo ocu X - DX (+Bocrtok — 3aman) — cTonOer] yka3plBaeT Ha CMEIICHHE
CTBOJIa CKB&XWHBI B HampaBieHud X. [lonoxutenpHOEe 3HAYCHHE YKa3blBaeT Ha CMEIICHHE B
BOCTOYHOM HaIpaBIIEHUH, OTPHUIIATEIIFHOE — HAa CMEIIIEHUE B 3aIaJHOM.

CMmemienue ot BepTukaau mo ocu Y - DY (+Cesep — IOr) — cronber; yka3piBaeT Ha CMEIICHUE
CTBOJIa CKBXWHBI B HampaBieHud Y. [lonoxutenpHOEe 3HAYCHHE YKa3blBaeT Ha CMEIICHHE B
CCBEPHOM HAIPaBJICHUH, OTPUIIATEIIBHOE — HA CMEIIICHUE B FOXKHOM.

AbconwTHas rayouHa TVD - cronbern yka3piBaeT Ha aOCOMIOTHYIO KOOPAMHATY CKBAKHHBI IO
ocu Z.

3)X,Y,Z (X, Y, TVD)

Bce CTOJ'I6I_II>I YKa3bIBAlOT PCAJIbHBIC KOOPJAWHATLI CKBA’)KUH B a0COJIIOTHBIX BEJIMUMHAX.

JInst Toro, 4toOBl 3arpy3uTh WHKIMHOMETPHYECKHE JaHHBbIC, KIMKHUTE MpPaBOW KIABHIICH IO
Bkianke Wells na manenu Input u Beibepure Import (on selection). B oTkpeiBIieMcs: inaioroBom
okHe BbiOepuTe manky D > Student Education > Petrel > Input > Incl u tun daitmos Well

path/deviation (ASCII) (*.*) (puc.1.20). Beibepute Bce NMpemIoKeHHbIE CKBaKUHBI M HAKMHUTE
OTKpBITH.

£ Input 3 Import file
4 AL V) Wels f —
B Gobalwetiogs M‘Q _>° ¥ o
: (Bbba’ compietions L Mran Jara namerenna Twn
o Gm“m YO i - ETh 14.11.2012 8:33 Texcrom
iles Hegaemue mecta T ;
& priaenie o] 14.11.2012 8:36 Texcroem
B O Swe M 14.11.2012 8:33 Texcross
o 7l P . Ep2 14.11.2012 B:36 Texcrosw
b P PaGounii cron Hpz 25.08.2014 11:33 Texcrosms
.l:i'l z P2 e [-::p.q. 12.10.2012 14:21 Texcrone
..l'if. hd P3 =
AV e BubnuwoTem
A v P5
A L
A~ e Jh
< ¥ Injsctors ITOT KOMABKOTER
AN -
AEne ‘k
A @0 Cems g
AV
Vun @ains e I ETWLITIT P P W
Tian eaanos: Wed path/deviation (ASCID (.7 Omaessa
.,'.___Iw & Models &m-l [] Tonesxo wenms
i ﬂF- . File exampie ‘description
Hote: Well devistion.'shape of well {well trace) can be ~
defined from mamny dfferent formats. YWhat i described
bedow is just an exampls
# WELL TRACE FROM PETREL
# WELL NAME A0
# WELL HEAD X-COORDINATE: 456979.06 ¥

Puc.1.20.
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B nosBuBmemcs nuanorosoM okHe HaxkmuTe OK. B pesynbraTe MOMKHO MOSBUTHCS CIIEAYIONIAs
naHens (puc.1.21). B 3aBucuMoctn OT TOro B KakoM (opmaTe  IpeaCTaBICHBI
WHKJIMHOMETPHUYECKUE JaHHbIE, IPe/IaraeTcsi BIOpaTh OAMH M3 MpeiaraeMbixX. Jist Toro, 4roOsl
BbIOpaTh (opMaT WHKIMHOMETPHHM, OTKPOEM B TEKCTOBOM pEIAKTOpPE OJWH M3 3arpy304HBIX
¢aiinos, Hampumep "'PLl.txt" u3 manku Incl, (puc.1.22). MOXHO 3aMETHTh, YTO U3 MHOKECTBA
MPE/ICTABJICHHBIX CTOJOLIOB, 3HAYMMBIMM [UIsl 3arpy3Ku sBIsitoTca croibubl 1, 2 u 3,
xapaktepusyomue MD, INCL u AZ. (3ametum, 4TO MOXHO BOCITOJIb30BaThes ommueii Header
info u He oTKpBIBaTh BpyuHyIo daitn’ PL.txt™.)

BreisicauB dopmar mnis 3arpysku, B nuanoroBom okue (pue.l.21) Beioupaem MD, INCL, AZ u
HOMeEpa CTOJIOIIOB U3 TEKCTOBOTO (hailyia, COOTBETCTBYIOIINE JNAaHHBIM mapaMmerpaM. Eciu cTonOiist
B TEKCTOBOM (aiile MpeAcTaBIeHbl B KAaKOM TO JAPYroM TOpSAKE, TO KaXKAOMY
WHKJIMHOMETPHUYECKOMY MapaMeTpy MOXKHO COIOCTaBUTH COOTBETCTBYIOIIMUA CTOJIOEIl CO CBOMM
HOMepoM. 3akaH4rBaeM npouenypy Haxaruem Ha OK for all.

£ Import well path / deviation = B n
(%o Inputdata [ Setings | @ Coordinates and units | |
General hirts: | g

& Mirimum curyatune

Linearization
TVD elevation reference
®) Kelly bushing (KB)
() Mean sea level (MSL)
() Cther: [0
Qther settings
(] Line wrep Tokens perline: [ 4
] NULL value 29975
[¥] Skip MD values equal to or smaller than previous MD

Header info first 200 nes): m-=n
Line 1: MD Incl Az YomaHHeS:
Line 2: 0 0.15 1386 177
Line 3: 10 0.26 136 1.77
Line q4: 20 0.21 136 1.77
P
€ >
< OKforal | |« OK % Cancel
Pnc.1.21.
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Yae Bcero ObIBaeT, YTO HEBO3MOXKHO 3arpy3UTh JaHHbBIE JJIsl BCEX CKBA)XMH OJHOBPEMEHHO, T.K.
MOTYT HE COBMAaJaTh (OPMAThl MPEICTABICHHS JAHHBIX WM MOPSIOK PACIIOIOKEHHUS 3HAYMMBIX
cTon010B. UTOOKI 3arpy3uTh JIFOOBIE NaHHBIC M0 KaXJIOH CKBOXWHE, KIMKHUTE MPABOM KIaBUIIEH
MBIIIKU 10 CKBakuHe Bo Bkiaake Wells na manenu Input u Beibepure Import (on selection)
JlanbHel1ast mporenypa 3arpy3Ku MOBTOPSIET METOUKY, OITMCAHHYIO BHIIIIE.

Cozmaiite HOBoe okHO Busyanum3anuu (Window - 3D Window) wu oToOpasute BCe CKBa)KHUHBI C
HOBBIMU TpaekTtopusiMu. OOpaTUTe BHUMaHUE, YTO CKBAXXHHBI, JUIsl KOTOPBHIX OBUIM 3arpy>KEHbI
WHKJIMHOMETPUYECKUE JaHHBIC, HEMHOTO «UCKPHUBIICHB» 110 ocH Z (puc.1.23).

330 wandow 1 [Amyd 3¢ |FT 20 wandow 1 [any]

41500

41000 _/

Puc.1.23.
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@ain [MMpaexa Bug MzGpansoe Hacrporikw Oxuo (Mnarves  Cnpaeca
Pt

MD incl AZ YAAWHHEHWE AbBc. raybuHa CMEWEHHE

0 015 136 1.77 -84.5 0 147.5 0 0
10 0.26 136 1.77 -84.5 0 147.5 0 0
20 0.21 136 1.77 -84.5 0 147.5 0 0
30 0.14 136 1.77 -84.5 0 147.5 0 0
40 0.15 136 1.77 -84.5 0 147.5 0 0
50 0.19 136 1.77 -84.5 0 147.5 0 0
60 0.23 136 1.77 -84.5 0 147.5 0 0
7 0.26 136 1.77 -84.5 0 147.5 0 0
80 0.39 136 1.77 -84.5 0 147.5 0 0
90 0.56 136 1.77 -84.5 0 147.5 0 0
100 1.12 136 1.77 -84.5 0 147.5 0 0
110 1.28 136 1.77 -84.5 0 147.5 0 0
120 1.54 136 1.77 -84.5 0 147.5 0 0
130 2.22 136 1.77 -84.5 0 147.5 0 0
140 2.51 136 1.77 -84.5 0 147.5 0 0
150 3.18 136 1.77 -84.5 0 147.5 0 0
160 3.55 136 1.77 -84.5 0 147.5 0 0
170 4.33 136 1.77 -84.5 0 147.5 0 0
180 .12 136 1.77 -84.5 0 147.5 0 0

Puc.1.22.

0000
faxis

= 40500

K-a
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1.3. 3BATPY3KA 'EOPU3BUYECKHUX KPUBBIX (KAPOTAKHBIE/IJAHHBIE)

['eodu3uueckne KpHUBBIE SBIAIOTCS OJHUMH M3 HamOosee BaKHBIX CBEIACHUN IS MOCTPOCHHUS
reosiorndeckoit Mmozenu. KaporaxHsle TaHHBIE CITy>KaT OCHOBOH JJIS1 IOCTPOCHHUS PA3IMYHOTO BUIA
MOJIeH - TOPUCTOCTH, MPOHHMLAEMOCTH, HE(PTEHACHIIEHHOCTH, (auumii. B moObix cpemax s
pa3pabOTKU T'eOJIOTHYECKOM MOJENU JaHHBbIE MOJs U MPO(UIM CTPOSTCS HAa OCHOBE Pa3IMYHBIX
MaTeMaTH4eCKUX METOJIOB, BKIIIOYAIOMIMX B CE0S METOABI MHTEPIIONSNNU JTaHHBIX. OMOpHBIMH
TOYKaMH JJIsl TAKOTO BHJIa MAaTEMaTHYECKUX OTIEPAIHi CITyKaT reoru3ndeckue KpuBbIE.

®aiin, comepkanuii KHOOPMAITHMIO O KAPOTAXKHBIX JaHHBIX, UMEET OOmenpuHATHIN dopmar *Las.
CrpykTypa Takux (¢aitnoB npeactaricHa Ha puc.1.24.

~Version information|
VERS. 1.20: CWLS LAS - VERSION 1.20
WRAP. NO: One line per depth step
BEPCMH } ~Well information
# MNEM.UNIT DATA TYPE INFORMATION
STRT.M 1756.00
STOP.M 183z.00 :
STEP.M 0.20 :
MH¢°pMaL||HHO CKBaXKWHE NULL. -99%9.00: Null wvalues
S COME. COMBANY :
WELL. WELL:
FLD . FIELD:
FLDHN. FIELD NAME :
LoC . LOCATION:
CNTY. COUNTY:
STAT. STATE:
CTRY. COUNTRY:
SRVC. SERVICE COMPANY:
DATE. LOG DATE: 9/13/2001
TIME. LOG TIME: 8:58
METD. METHOD: DS
MH¢OpMaL’IMH 0 KpMBblx ~Curve information
# MNEM.UNIT APT CODE CURVE DESCRIFTION
# ==== .
DEPTH.M .
D3
~Parameter information block
MHd)OpMaU'Mﬂ o I'IapaMETpax # MNEM.UNIT VALUE DESCRIPTION
~0Other information
#f e e ——— REMARES AREA --------=--—--—-=-=-=---=--—--
#
~& Depth s
LlMCI)pOBbIE AaHHbIE MO 1756.00 0.215
—Z 1756.20 0.215
CKBaXKHHE 1756.40 0.215
1756.60 0.215
1756.80 0.215
1757.00 0.215
1757.20 0.216 7
1Tene20 p-218 ITpumep LAS ¢aiina.
Puc.1.24.

PaccmoTpuM 0COOEHHOCTH 3arpy3Ku KapOTa)KHBIX NAaHHBIX CKBaKWH. llenkHUTE MpaBoi KHOMKOM
MBIIIKH TI0 1MOJI0 Ha maHenu INnput u Beioepure Import file. B oTkpsiBIIeMcs 1HaTOroBOM OKHE
(puc.1.25) Beibepure manky D > Student_Education > Petrel > Input > Las u tun ¢aiinos Well
logs (LAS) (*.1as). Beiesnute daitnsl 11 BceX CKBaXKUH U HAXMHUTE OTKPBHIThH.
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Manka: | L Les 'V| e lﬁ: B [

(= Mras Jara namenenns Tun
e | Thlas 25.08.2014 13:12 aiin "LA
Hepasnme mecta [Ty, o0 25.08.2014 13:12 taiin "LA
| ]13Jas 25.08.2014 13:12 @aiin "LA
|| M.las 25.08.2014 13:12 aiin "LA
Pabouwii cron __|P1.las 25.08.2014 13:10 @aiin "LA
= |_|P2.las 25.08.2014 13:11 aiin "LA
E |_|P3.las 25.08.2074 13:1 aiin "LA
BuBnuoTern |_1 Pd.las 25.08.2014 13:1 Dain "LA
— || P5.las 25.08.2014 13:1 @aiin "LA
h&l " Ph.las 25.08.2014 12:11 ®aiin "LA
3TOT KOMMBIOTER
iE < >
Cetb
Wran daiina: | "PElas" " Ompeits
Tan wainos:  (Welllogs (LAS) (*Jas) V) | Omesa |
-E__ _J-
[ Toneko uTerme
File example/description:
This loader supports LAS 1.2, 2.0 and 3.0. The following sample is taken from a LAS 2.0. s
The other standards are descrbed in the Help manual
“VERSION INFORMATION
VERS. 20 CWLS Log ASCII Standard - VERSION 2.0
WRAP. MO ‘One Line per depth step v
Puc.1.25.

B cnenyromem nuanorosoM okHe Haxmure OK. B pesynbrare HomKHA MOSBUTBHCS CIEAYHOILAs
nanenb (puc.1.26). BeiOupaem MeToa aBTOMaTHUECKOM 3arpy3ku JaHHbIX Automatic u Haxxnmaem

OK for all.
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Dats | Sastings | Log sariutes |

[®) Automatic for reuiarlogs anly)
) senes logs) -
DATE 2012-06-30 0x27.27 w | Duefommst | pyyy-MM-dd HHmm s Paved dafe ._.‘
[ - Al Mone
| Log |Load . Lo anme . Pragerty lemplale . Global well kog unit [ et Descriptian i
_ | (File) | (Petren i
_ W {CAL Calper Create new regular log n n CALl
12 7GR Gamema ray Create rew reguiariog QAP gAPl  |GR
13 o LD Fanmrdy, desn Crmate rw peguiar log shmm |[chmm LD
4 o LD Rasistrvily, i Conastay rosry' rsguilar log ghmm |chmm |LLD
5 o I SOMNIC Pgonic Creatie nerw mogular lng usf ufi SOMIC
& _lsp St armos . netartal Crmote e e dar ks = i 5
d A Mone
| Log .I.r.'md | Loy MumimhE 1 Prapaity templals | Ghobeal whall log i'h:l-ll 4 | um‘t. | Description
| | [File) | ({Petrad)
CATIMUR Studert Education’dnput'Las'l 1 1xs -» 11
MDincreases Mot weapped  Lindef = <955 250000
Header:
& LAS format log e from PETREL e
& Project units any speciied as depth unts
~irsion inf omation
VERS. 2.0
WRAP, NO:
=
~Wiell
STATm 25180000000 -
STOP m  1750.0000000 : v |
sy — # -

Puc.1.26.

Bce BuibI KapOTaXHBIX KPUBBIX /IS BCEX CKBaXKHH oTOOpasmiauch Bo Biiaake Global well logs
BuyTpu Bkiaaku Wells va manemu Input (kpussie CALI, GR, LLD, neutronll u ap, puc.1.27).
Yr10o0Obl y3HATh KaKWe BUIBI T€OPU3NICCKHX TaHHBIX OBUTH 3arpy>KEHBI 10 KaKIOW CKBaXKHHE,
pacKkpoiTe MaHHYI0 CKBO)XKHMHY, Ha)KaB Ha WMKOHKH, Kak Moka3aHo Ha puc.1.28, u orobpasure
conepsxumoe Briaaku Well logs, Taxke HakaB Ha COOTBETCTBYIOIIMN 3HAYOK OKOJIO JAHHOM

Biutagku. Kak BumHo mo puc.1.28, s ckBaxunsl ''P1" 3arpyxenst kpusbie Tuma CALI, GR, ILD,
LLD, SONIC, SP, u neutron.
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: ™ Input > 1 X
a A T wells P
[ B || Gioba wedllogs
& ] caul
Y [JGr
Ry [ LD
Rp [ LLD
&t [7] soNIC
2+ [ sp
*H D neutron
B[] RESISTIVITY
i [] Gz2
il ] maz
e [ mpz
4 [ RoRe
i nGL
E [] neutron11
g4 [ BK
i ] Pz

b B el attbutes
B welftes
&g [] Ssved searches
4 m_' [} Producers
Puc.1.27.
- O X
My

&g (| Saved seaches

4 m‘ [] Producers
4 2P
a B Wellogs
¥ cau
Y &R
Rp LD
Rp LD
&t SONIC
+ 5P
*H neutron
a A [ P2
4B Wellogs
Y &R
*H neutron
Y BK
i Pz
E neutron 11
Puc.1.28.
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OTtolOpakeHHe KapOTaKHBIX KPUBbBIX
B Petrel cymecTByoT 04eHb YA0OHBIC HHCTPYMEHTHI ISl BU3YAIU3AIMHA U 00paOOTKH KapOTaKHBIX

kpuBbIX. [y oTOOpakeHus: reomsnyueckux NaHHbIX ucnonbdyercs okHo Well Section window
(puc.1.29).

: File Edit View E To i
I:Iﬂ E & @;J E, by 20 window
: ™ Input E 30 window
4 ,ﬁ& Wells Function window
4 i Global well fogs Histogram window
;Bs' Log atfibutes =3| Interpretation window
i'; ﬁmﬂ Intersection window
y ;gg Wl stfibedes Map window
= Wel fiters Plot window
E Saved searches @ Stereonet window
“ m— : Froducers Charting window
. ,é, :_2 @ Well section window ...
s é P3 IEI Tectonic stress domain window
> Jé, P4 E Tornado plot window
: ,é, P35 Stratigraphic charts window
P m‘:‘é' Injeu:Pt:rs Mew geotime window
AN &
C A3 P
3 N =
- N
> 1 Coss sections %
[
Puc.1.29.

B mosiBUBIIEMCSI THANOTOBOM OKHE BBIOMpAcM Ha3BaHHS IO yMoOJ4aHW0 W Haxkumaem OK
(puc.1.30). B momne Create new template ykaswsiBacTcst Ha3BaHue Mmabg0HA H300paKECHUS, O
KOTOpOM OyJieT o ApoOHO paccka3aHo B ciaeayromux ynpaxHeHusx. Haxmure OK.

] Select new well section window settings
(®) Create new x-section: X-zection 1 D
PRCTa— 2
(@) Create new template: | ell section template 2| | D
# () Use existing template: TH Well section template 1 D

[ Aways do this for new well section windows

[ Show template settings

W OK 7 Cancel

Pnc.1.30.
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Oo6parure BHHMaHHe, uTo HOBOoe¢ OokHO Bu3yanm3armu Well section window 1 oroGpasuiocs Ha
nanenu Windows (puc.1.31).

Em|ﬁm!i&mum!:Tmﬂm
: [C] Favarites - 3 X
i [ Windows - B X

b Cusortmcking
El ¥ 30 window 1 [Ary]

] ¥ Well section window 1 [S5TVD]

@ Cases | & Process_ || Workflo_ 7] Windows
Puc.1.31.

T.k. xaporaxsbie naHHble THIIAa GR  ObUIM 3arpy)kKeHbl JJIsl BceX CKBakuH, oroOpasum ux B Well
section window 1. Jlns 3TOro BBLAENIMM BCE CKBWKHHBI M HAaXMEM HAa OKOIIKO OKOJIO
COOTBETCTBYIOIIEH KpuBOi Ha manenu Input (puc.1.32).

{ = Input - & X
a A [v] Wells ~

o[ LLD
&t [ soniC

2+ sp

B[] RESISTIVITY
i [ Gz3
il ] MGz
¥4 ] MPz
Y [] RoRe
£ NGL
E ] neutron11
e ] BK
il ] pz
M Gbbal completions
Ml [ Gobal abserved data
b3 el atiutes
B Welbtes
ﬁ [[] Saved searches
4 m" Producers

a A 4 o4

== Input |6 Models Wi Results [ Templates
Puc.1.32.
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Ha pwue.1.33 nokazanpl kapoTaxksHbsle kpuBbie GR 1 goObBarommx ckBaxuH. OCHOBHBIC

UHCTPYMEHTHI paboThl ¢ reodusnyeckumu kpubivu B Well section window Oynyt paccMOoTpeHsI B

CIIENYIOIUX pa3ieiax.

ﬁanwimuw] 3 |20 window 1 [Any] 3¢ [EE Well section window 2 [SSTVD] X

F1[SSTVD] M-+ P2[S5TVD] | P3 [SSTVD] jssm ol P4[SSTVD] —1185m —  P5[SSTVD] W———2234m P6 [SSTVD]
ssTvD | GR SSTVD | GR SSTVD | GR SSTVD | GR SSTVD GR /D GR
113737 [2.10 gAPI 34.45) 113816 |0.08_ gAP| 18.08| [:131E|-177 gAPI 3058 114184077 gAPI 14.56) 1311 (064 gAPI 14.47) 112307 |0.84  gAPI 1451

| [
138.7 i 1509 ] 1634 ] 3575 ] 32656

E 3 400 9
400 3 400 J 400 g &g 500

500
600 o
s00 500 3 500 4 00 J
800 o
800 7
200 3 200 500 1000
1000
ot 1000
1000 £ 1000 1000 1200 3
1200 H
1200 o
1200 3 1200 3 1200 3 1400
1400 4 1400 o
1400 3 1400 1400 3 L 1500
) t1s00g (1600}
REE (15004 (16005 1500, !
(1200
(1800 (120009 (1200 E (12005
(12533) (1381) 1amas) [Eer) 1) viarsg

Puc.1.33.

3arpys3ka reopu3n4ecKux JaHHBIX PU MOMOIUM JPYTrUX TUIIOB (PailJIOB
PaccmoTpum 3arpy3ky kapotaxsbix rnpu nomomru (aiinos ¢ tunom Well Logs (ASCII) (*,*). dus

ATOr0 HAKMUTE MPaBOil KJIABUIIICH MBIIIM MO MO0 Ha maHenu Input u Beioepure Import file. B
OTKPBIBIIEMCSI THAIOTOBOM OKHe BbiOeputre manky D > Student_Education > Petrel > Input >
KPor u tun ¢aittos Well Logs (ASCII) (*,*) (puc.1.34). Beigenure Bce npeiokeHHbIe (aiibl 1
HaxMmuTe OTKpBITH. B nosBuBmeMcs nuainorosoM okHe Haxmute OK (puc.1.35).

= Import file
nEHKU (<] 6

= naa Jata u3meHeHna Tun
= _|11_KPor.las 25.08.2014 20:45 Daiin "LA
Heaaenue mecra __|12_KPor.las 25.08.2014 20:45 Daiin "LA
_ |13 KPor.las 25.08.2014 20:45 Daiin "LA
- __|14_KPor.las 25.08.2014 20:46 Daiin "LA
Pabounii cron __|P1_KPor.las 25.08.2014 20:35 Daiin "LA
- || P2_KPor.las 25.08.2014 20:35 Daiin "LA
;Z.J __|P3 KPor.las 25.08.2014 20:35 Daiin "LA
Bubnnotern | | P4 _KPor.las 25.08.2014 20:35 Maiin "LA
__|P5_KPor.las 25.08.2014 20:35 Daiin "LA
L.l._! P6_KPor.las 25.08.2014 20:35 ®aiin "LA

30T KOMNBHOTER

@
Cets

Wa taiina
Tun qainos:
File example/description

with different well log formats

~Version Information Block

"P6_KPorlas" "I1_KPorlas" "I2_KPaorlas" "3,

Well logs (ASCI) =)

[] Tonero wterne

This loader is completely general and can be used

Importart: When importing multiple data files, make sure all files have the same format

Puc.1.34.
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] Match filename and well
File File name Well trace L]
1 [1_KPar 10
2 12_KFor 20
3 13_KPor 130
4  |4_KPor 140}

5  P1_KPor P1()
& F2_KPor P20}
7 P3_KPor P3() v
K Coce
Puc.1.35.

B pesynbrate oTkpoetcs ciedyromias auajgorosas maxens (puc.1.36). Beidoepure pexxum Specify
logs to be loaded, mo3BomsromMii KOHTPOIUPOBATH OOBEKTUBHOCTh M TPABHIBHOCTH 3arpy3Kd
nanHbiX. B ommusax Data type Beibepute oTHOcuTenbHyro TinyomHy MD, koTtopas 3ammcaHa B
MepBbIi cTonOer] kaxaoro u3 *Las ¢ainoB (Tak U 3TO MPOBEPHTE CAMOCTOSTEIHHO, OTKPHIB
BPYYHYIO Kaxablii w3 *Las ¢aiinoB mam wcmons3oBaB ommuio Header info). Kak Bumno 10
puc.1.36, Petrel pacrmosnan mepBbiii crombern, Kak Kapotaxubie kpuBbie DEPT (cm. Taxke
puc.1.37). JlanHyl0 CTpOUKY, CJIeIOBaTEebHO, HEOOXOAMMO yaamuTh. TeM Ooiee, 4To B MOJE
Column nmanHOrO pHUCYHKa, OTHOCUTEJbHAS TIIyOMHA y)KE€ CUATBHIBACTCS M3 MEpBOro cronona. s

n n E
ATOTO BBIJICIMTE €€, HaBeAs Kypcop Ha 1mudpy ''1' crombua LOQ, n HAXMHTE Ha WKOHKY B

(delete selected row(s) in the table). Takum oOpa3om, eaMHCTBEHHas KapoTaKHas KpHUBas
3aKJII0YeHa BO BTOPOH cToOel 3arpykaeMbIx ¢aitno. OOpaTHUTe BHUMaHKE, YTO HaXKaB Ha UKOHKY

(append item in the table) npu HeoOX0MUMOCTH MOKHO J00ABUTH CTPOKY.
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§@ Inputdata [ Settings | @ Coordinates andunits |G Hints |
& Diata type
@ MD Column:

O TvD.Dx, DY | "P [] MD decreases Vganats c1p

O TVD.X Y o0
OXY.Z J003aBHTE CTPOEY

A§ 1]
B Logs
Autodetect logs
g Specify Iugstg be loaded & Forcetatlefil | B
Logname  Column Property template Globalwell log
1 Measured depth Create new
2 General Create new

ky

Header info first 200 lines): |I'I_KFurJas =11

Line 1: ~Ver=sion information VERS.
Line 2: #

£

v OKforal | | OK

Puc.1.36.

UwI. : UNIQUE WELL ID
API. : API NUMBER
#
~Curve
DEPT .m
KP .m3/m3
~Parameter
#
~A5CTi
1199, 0.233833452
1199.4 0.257230459
1199.6 0.291259883
1199.8 0.31876961
1200 0.315584432
1200.2 0.283249751
1200.4 0.254383103

1200.6 0.264577093
1200 & 0 284001246

Puc.1.37.

Haxxmute na knonky OK for all. Kaporaxkusie kpussie KP orobpasumucs Bo Biiaake Global well
logs ma mamenmu Input (puc.1.38). [us Toro, 4roObl BHU3yaJWu3WpOBaTh IaHHBIE KPHBBIC,
ucnonb3yite okHo Well section window (puc.1.29).
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= Input 3 x

4 A4 7] Wels A
4 B[] Gobalwallogs

Log sttibudes

CALI

GR

Rp [ ILD

Rp [] LLD

At SOMIC

+ ] sP

neutron

RESISTMITY

GZ3

MGZ

MPZ

RoRe

NGL

reeutron 1

BK

T2

Gobal abserved dalz
Wl atibudes

Wal fifars

Saved saarches

<

EEEERR =Y

i I-ui
]

E

bl Lo

Puc.1.38.

1.4. BATPY3KA OTMETOK INIACTONEPECEUYEHWI CKBAXKWH (OTBUBOK)
OTMeTKH TepeceueHil MiIacToB CO CKBAXMHAMHU - HeoOXoauMash MHQpOpManus A MOCTPOCHHUS
TOPU30HTOB U ITOBEPXHOCTEH.

Jlnst 3arpy3ku OTOMBOK CKBaYKMH, HAXMHTE MPABOM KJIABUILEH MBIIIH 110 MOJI0 Ha maHenu Input u
BeiOepute Import file. B orkpeBmemcs auanoroBom oOkHe BblOepuTe manky D >
Student_Education > Petrel > Input, Tun ¢aitnos Petrel well tops (ASCII) (*,*) u daiin
Well_tops (puc.1.39). Hauxmute OTKpPBITS.
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Manka{ |, Input ) V| Qo 2 -

=) s Jata nameHeHnA Tun
e ||| Well_tops 26.08.2014 10:29 ®aiin
Hepasrme mecta 1 ) peads 24.08.2014 22:43 Waiin
u Hd.dat 02.10.2013 13:04 Daiin "DA
Lo Las 25.08.2014 1312 Manka c 4
Paboumii cTon . KPor 25.08.2014 20:45 Manka c ¢
E el 25.08.2014 11:33 Manka c 4

BuBnuaoTexn

JTOT KOMNBHITER

@ :

CeTb
Wrn oaidina: | Well_tops W | OmpbiT
Tin eainos: (| Petrel welltops (ASCI "9 v | Omewa |
[ ] Toneko yrerme
File example/description:
# Petrel well tops S
# Lines starting with # are comments
VERSION 2
BEGIMN HEADER
X
¥ W
< >

Puc.1.39.

B oTkpbIBIIEMCSI JTajice TUATOTOBOM OKHE HEOOXOAMMO COIMOCTABHTEH CTOJOIBI U3 3arpy:KCHHOTO
texcToBoro daiima Well_tops ¢ tabmureit, 3arpyxennoii B Petrel (puc.1.40).
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b / VOATHTE petrel well tops: Well_tops

mt| [mo cToI0en
0| = d

Column # 1 2 3 4 5 ] 7

Attribute L Y Z MO Type . | Surface el
200aBHTE ittribute name X [ Y ] Z l MO I Type f Surface I‘.h‘ell f

- ittribute type  Continfiou | Continudu | Centinugu | Continudu | Unknowh Text | Text |

cromosd Init meiér rrheterl rneter] meterl

L Undefined value: 999

Depth

[] Negate Z values

Time

Date

Header irfo ffirst 30 lineg):

Line 14: v ¥ v v v ¥ ¥ A
Line 15: 41236.98 18637.95 -1467.73 1711.3% Horizon "BASE"™ "P1"

Line 16: 40996.72 18742.02 -1474.24 1698.29 Horizon "BASE"™ "p2"

Line 17: 40932.28 18473.22 -1471.50 1725.9%3 Horizon "BASE"™ "p3n

+ OKforall # Cancel

Puc.1.40.

Kak BunHOo mo pue.1.40, crondusl 1-3 xapakTepu3yrOoT KOOPJAMHATY OTMETKH IJIaCTONEPECEUCHUs
CKBRXMHBI B JICKAPTOBOU cucTeme; 4-blif cTonber; o0o3Ha4YaeT TNIyOUHY OTOMBKH OTHOCHUTEIHHO
YCThSl CKBaKUHBI; 5-bIH CTOJIOEI] YKA3bIBAET HA THUIl TIOBEPXHOCTH JUIS TIOCTPOCHUS MOBEPXHOCTH
(He sByIIETCS 3HAUMMBIM); 6-BIH CTOJIOCI] XapaKTEPU3yeT Ha3BaHUE OTMETKH, B 3arPyKEHHOM (aiisie
JUTSL KOKJIOM CKBaXUHBI TIpesicTaBiieHo 1o Tpu otouBku: BASE-MID-TOP; 7-it ctonbern yka3siBaeT
Ha Ha3BaHUE CKBAXKUHBL.

Ecnm tabnuier u3 3arpyxeHHoro (Qaitma m tabmuiel B Petrel He coBmamaroT, BOCHOJB3YyHTECH
COOTBETCTBYIOIIMMH OIIHUAMH yajeHus u qo0aBiieHus ctoaoios (puc.1.40).

Haxmute OK for all.

Brriiner mpenympexaeHue O TOM, YTO TporpamMma OyIeT HCIOIb30BaTh 3arpyKEHHBIC paHEe
TPACKTOPUU CTBOJIOB CKBXHUH (€CIM OHHM HMEIOTCS) [UIS TO3UIIMOHUPOBAHUS TOYEK
IJIACTONEPECEUCHH, YTO, HECOMHEHHO, SIBISETCS OY€Hb YAOOHBIM, T.K. TIPU COCTaBJICHHH (aiiina

Well_tops HeoOXoauMo JIHIIL MPaBUILHO PAacCTaBUTh OTMETKH 10 ocu Z (puc.1.41). Haxmure
OK.
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File contains both XYZ and well name/MD. Well trace (if existing)
., and MD will be used to position tops!

Puc.1.41.

B mociennem muamoroBom okue (puc.1.42) mposepsre mannbic n Haxkmute OK for all. Ilpu
HeoOxomuMocTH B mosie Name Mo>kHO BBeCTH JIF000€ Ms 0003HaUeHUsI OTOMBOK.

31 Input data

General
= Name: [well_topsJP] |
33 Type: Well tops
ge. Elevation depth
Resulting data range (approo.)
X range: UNDEF UNDEF m
Y range: UNDEF UMDEF m
Z range: UNDEF UMDEF m

Unit conversion

XY conversion:  none

Z conversion: none

W

« O foral o OK # Cancel

Puc.1.42.
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3arpyxennsie otouBku Well_tops orobpaswmnce Ha mnanenun Input (puc.1.43). Bo Bkmagke
Stratigraphy sarpyxensr otouBku ypoBueir TOP, MID u BASE, B TO4YHOCTH COOTBETCTBYS
HCXOJHOMY TEKCTOBOMY (haiimy.

'-"ll'll“-t * 3 X
4 [ ¥ Producers A
A+ M
A ¥ 2
A P3
,-_-!c- v P4
A ™ ps
A ¥ e
4 jl'. T Inectors
AN
1 v 13
A M e
A 4

SREMEE

o)

ﬁ Ohars
he (v Wl fitar
¥ [¥] Interprater fiter

Puc.1.43.

JInst Toro 4ToObI 0TOOpPa3uTh OTOMBKH, OTKpolTe okHO Bu3yanusamuu (Window - 3D Window),
0T0oOpa3uTe BCE CKBAKUHBI M HAXXMHTE Ha OKOmIKO okoio Bkiaaku Well_tops wa manenu Input.
OTO6uBkM '"oTMeueHBI' Ha CKBaXMHAaX cdepaMu, OKOJO KOTOPHIX OTMEYeHa KOOpJAMHATa
macronepeceueHus mo ocu Z (puc.1.44).

"JuzaitH" OTOMBOK MOKHO M3MEHUTH I10 BallleMy KeTaHHuo0. /[ 3TOro KIMKHUTE TPaBOil KHOMKOM
meimr 1o Bkiaaake Well tops wa manmenn Input u Beibepure Show settings. B orkpsiBmiemcs
JIMaJIOTOBOM OKHe mepeiaute a Bikiaanky Style (puc.1.45). B menio Color mpenmoututenbHen
BeIOMpaTh Z-values, B TakoMm ciy4ae IBET OTOMBOK OyIET MEHSTHCS B 3aBHCUMOCTU TITyOHHBI
iacronepeceueHus. B meHro Symbol MoxHO BBIOpaTh pa3iMYHBIE TEOMETPUYECKHE (OPMBI
OTOMBOK, a B MeHIO Size - ux pa3mep. [lonpoOyiiTe caMOCTOSITENEHO Pa3IMYHbIC BAPUAHTHL.

Pasmep mipudra Hagamucu ypoBHs 3aaaercs B MeHio Font wactu Number annotation.
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B 20 vincou 1 fany]_x (20 uindow 1 ] x_ B30 vincow 33 [

TOP [m]

33

Puc.1.44.

Settings for ‘Well_tops’

Statistics Stratigraphy
Q(. ST"_,'IG ﬁ, Info m
W= [ [] Fitter visible wels
“f Common |y Depth
Color: Z-values
Symbal: @ 30 sphere
Size: 40
Material: Flastic
Transparency: | Mone
Cwerpost Always post
Mumber annotation
Color: | As points
Show
Font: | 40

~ Apply + 0K

Puc.1.45.
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Settings

w|[]2D

# Cancel




1.5. 3ATPY3KA IOBEPXHOCTEM, BBIJIEJIEHUE I'PAHUILIBI OBJIACTH
B nanHOM ympakHEHUM 3arpy3uM IOBEPXHOCTh, MCIIONb3Ys 3arOTOBJICHHBIA TEKCTOBBIM (aiin. B
L[EJIOM, UMEHHO 3Ta IIOBEPXHOCTb JJI [IOCTPOCHMSI T€OJIOTUYECKON MOJEIIH B JAHHOM Kypce HaM HE
OyzeT HyXHa, a OyJeT NCIOIB30BATHCS TOIBKO IS 33/1aHUS BHEITHEH IpaHUIIBI 0OBEKTa.
Jlist 3arpy3ku MOBEPXHOCTU KJIMKHUTE MPaBOM KIIABMILIEH MBIIIKHU IO MOJI0 Ha BKiaake Input u

BeiOepure Import file.

B otkpbiBHIEMCS IMAlIOTOBOM OKHE BbIOEpUTE

manky D >

Student_Education > Petrel > Input, tun daiinoB IRAP classic grid (ASCII) (*,*) u daiin

Hd.dat (puc.1.46). Haxxmure OTKPBITS.

B Import file
Manka: ) Input W ﬁ ? i
Tm [ram ’ Jata nsmeHeHna Tun
""wh? || Well_tops 26.08.2014 10:29 Daiin
Hepashne mecta 1 oy peads 24.08.2014 22:43 Maiin
| | Hd.dat 02.10.2013 13:04 Maiin "DA
. J Las 25.08.2014 1312 Manka c ¢
Pabounii cTon . KPor 25.08.2014 20:45 Manka c ¢
— JIncl 25.08.2014 11:33 Manka c g
EnEnuoTerkn
P |
1A
3TOT KOMMEHITER
“w
< >
Cete
Wran qaiina: Hd W OTpeITE
Tun alinoe: Irap classic grid (ASCI) (%) W Cmaena
[] Toneka yteHwe
File exampledescription:
5% 93 5000 5000 ”
53b0 9850 10250 14350
9 O 5350 10250
000 0O0TC 0D
9953500.0 9999500.0 3939500.0 9939900.0 9999300.0 5959300.0
93993900.0 9999300.0 3939900.0 9999900.0 9999300.0 9999300.0 y

Puc.1.46.
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3arpykeHHasi TIOBEpPXHOCTh OToOpasmiack Ha ma”enu Input (puc.1.47). Hcnomb3yem ee st
BBIJICTICHUSI BHEIIHEH TpaHWIbl MpoekTa. JlJis 3TOro KIMKHUTE MPaBOM KIIABHUINEH MBIIIHA IO
noBepxHoctu Hd.dat u BeiOepute Create surface edge (puc.1.48).

i ™ Input - 0 X

- NEES A
b A [v] PE
4 m‘" Injectors
- 2l
bA (e 13
Ay [ 12
[* é& 14
{1 Gosssections
433 v s
b 3B @ Atbutes
4 = ¥ Stratigraphy
&9 [v| TOP
B  ZmeTOP
&9 [v] MID
B ZneMD
5 [v] BASE
B Foubs
32 oten
b oA Welfter

W
= Input |§H Models [y Results | Templates
Puc.1.47.
Eﬁ & Show settings ...
File Edit Vi
: Send to Studio
: = etrieve from Studio
= Retrieve from Stud
L B Export.. Ctrl<E
[+ |
b i { Wbl Create new local colar legend
4 &3 Edit global colortable. ..
P é\.[ X Delete..,
by E calculator...
b .
b ,é, [ L@ Copy as surface attribute
h Cros L@ Copy regular surface {data only)
4 33 (v wel B
¥
b q-’.ns' ® 1D Create surface edge
“ ﬁ [ ;BS' Insert new attribute
& & Create/update dip angle and azimuth
=] [ :53 Convert to points
% .1;‘(:"; Convert to polygons
E_'L{p [ @ Insert harizon/surface probe
?E yf' Structural operations 3
I ..tﬁ @ Create edge detection surface attribute
- % [w] | § Flatten active seismic volume
& (= o
W
P Input |8 Models ([ Results |__| Templates

Punc.1.48.
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Cdopmuposannas rpanuia obdgactu Edge around Hd.dat momemniena na manenu Input (puc.1.49).
Otobpasute ee B 3D window.

= Input - I X
P& ~

¥| Injectors
1

A M3

12

14

55 sechions

ell_tops

Affrhudes

o | .
v v v v B o
£ O BBe-fe-Be- K B

]

¢P [v] BASE
& Faufs
31 Othes
> b V] Wl fiter
o ? Imterpreter fiter
@ [ Hd.dat

[ Input @ Models | Results : Templates
Puc.1.49.

1.6. 3AI'PY3KA MO/IEJIN PA3JIOMOB
JInst 3arpy3kud MOJENHM pas3ioMOB B mpoekT Petrel menkHuTe mpaBoil KHOMKOH MBIIIU MO TTaHETH
Models u BeiGepute Import file. B orkpbeiBmemcss auanoroBom okHe BbiOepuTe manky D >
Student_Education > Petrel > Input, B moane Tun ¢aiisioB Beioepure Petrel fault model (ASCII)
(-*.) u otkpoiite daitn Fault, Haxoxsmwiics B manHoi aupektopuu (puc.1.50).
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B Import file

I'Ianr:a: v & G il g

I Imn laTta nameHeHKUA Tun

";ﬁ“ || Well_tops 26.08.2014 10:29 Daiin

Heaaerne mecra || wWell_heads 24.08.2014 22:43 Maiin
|| Hd.dat 02.10.2013 13:04 Waiin "D4

- | || Fault 26.08.2014 14:43 daiin
PaBouwii cTon | Las 25.08.2014 1312 Manka c ¢
— ) EPor 25.08.2014 20:45 Manka c ¢
__‘__T;'J J Incl 25.08.2014 11:33 Manka c 4

BrBnnoTekn

Ay
L

3TOT KOMNEBHITED
@
<
Cete
Twn daiinos: Petrel fault model (ASCI) *.7) W Crmaena

[] Toneko urerme

File: escample./description:

VERSION 2 ”
FAULT  "Faul 1" 1
PILLAR 324036 720000 638546 630000 -12383.850000

8§23987.907442 698502 998916 -12340.612857

§235939.094385 698459.367833 -11797.335715

823890.282327 698415.736749 -11254.068572

Puc.1.50.

B oTkpeiBIIEMCS 1MAIOTOBOM OKHE MpOBephTe AaHHbIe U HaxxmMuTe OK.

Morienb paznoMoB nomereHa Bo Bikiaaake Models (pue.1.51). Kak BugHO mo pucynky, daiin Fault
comepkuT 5 paznomos. [lepenmenyiite HazBanue moaenu Ha Model_1.

Ortkpotite 3D window u BU3yanu3upyiTe CKBa)XHHBI, BHEIIHIOK TpaHully odnactu Edge around
Hd.dat u 3arpyxennsie paznomsl (puc.1.52).

O pabore ¢ paznoMamMu 6oee JeTalbHO OyIeT paccka3aHo B CICAYIOIINX pa3/enax.
CoxpanuTte MpoekT mox umeneMm Project Input B cBoeit TUUHOM JUPEKTOPHH.
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| &P Models - 1 X

4 E@ Faultt mods
4 Fauiks
&0 [ Fauk 1
68 [ Faut2

£ Fault 3

(% [] Fautt 4

fiep Fault &
WP Trends

= Input & Models ||H‘"A Results |_| Templates
Puc.1.51.

: B Madel v ® % |30 window 1 [any] 3¢ [E2D window 1 jiey] 3¢ )30 window 5 [amy] ¢

== lnput | G Models | ¥ Results ; Templates

EEF{W“ - B X
: [ Windows - 3 X
lx (Curnor trachang
B ¥ 30 wirsdow 1 [Aey]
m ) e 104 1

Puc.1.52.
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BOIIPOCHI J1s1 CAMOKOHTPOJIA

1) Coopmynupyiite, kakue (GopMarbl JaHHBIX, IpeaycMoTpeHHble B Petrel, mcmonbs3yrorcs mns
3arpysKu:

a) KOOPAMHAT CKBaXKHH;

0) MTHKJIMHOMETPUHU CKBAXXUH;

B) KapOTaXKHbBIX JTaHHBIX;

I') OTMETOK IJIaCTONEPECECUCHHUI;

1) MOJIEJTH Pa3JIOMOB.

2) B xakux ciydasx JUIMHA CTBOJIA CKBRKMHBI MEHBIIIE MAaKCUMAIBLHOM TITyOHUHBI €e 3ajieTaHusl?

3) Ecnu Bepxusst Touka ckBaxkunbl 20.4 m (Offset), a rmyouna 3aneranust 1723.1 M, To 4eMy paBHa
JUTMHA cTBOJIA CKBaskuHBI (MD)?

4) Kakue OKHa UCTIONB3YIOTCS JUIsl BU3YAIM3ALUH JIBYX- U TPEXMEPHBIX N300paykeHUH TaHHBIX ?

5) Chopmynupyiite, kakue GpopMaThl HHKIHHOMETPUUYECKUX JaHHBIX uMetoTcs B Petrel? B uem mx
OTJIMYHUE APYT OT APYyTa, KaKue yI0O0HEH BCEro UCTIONb30BaTh?

6) Kak Ha3pIBaeTCsl BKJIaJIKa, B KOTOPOW XPaHATCS KapOTa)XKHbIC KPUBBIC CKBa)XMH, U Ha KaKOU
aHeJIW OHA HAXOIUTCS?

7) Kakum 06pa3oM MOKHO MMOMEHSTH IIBET CTBOJIA CKBaKUHBI, (pOpMaT MoAnucy ee Ha3BaHUs?

8) Kak Ha3bIBaeTcs BKJIaJKa, B KOTOPOW XpPaHATCSA AAHHBIE MO OTMETKAM IIJIACTOIEPECEUEHUI
(0TOMBOK) M Ha KaKO# MaHEIX OHA HAaXOIUTCS?

9) C momompio Kakod mpoueaypbl (Mau MOCIEI0BATEIbHOCTH JCHCTBUN) MOXHO "BBIICIUTH'"
IpaHuIly IOBEPXHOCTU?

10) Ha xaxoii maHenu XpaHUTCS MOJIEITb Pa3IOMOB?

11) Ha kakoii manenu cobpana uHdopmanus 06 okHax Busyanusanuu (3D window, 2D window,
Well section window)?
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2. HACTPOMKA IMABJIOHOB WELL SECTION

2.1. OTOBPAXKEHUE HECKOJBKNX KAPOTAKHBIX KPUBBIX B OJTHOI
KOJIOHKE OKHA WELL SECTION WINDOW

3adacTtyro U1 KAaueCTBEHHOTO TOCTPOCHHUS (anuadbHOH WM TNEeTPOPU3MIECKON MOJIeNH,
HEOOXOIUMO OTOOpaskeHHE ABYX WM OOjiee KapOTaKHBIX KPUBBIX B OJHOW KoyoHke okHa Well
section window.

Hanee Bpl Mo)keTe HMCHOJIb30BaTh CBOW IPOEKT C 3arpy’KEHHbIMHU JAHHBIMU W3 NMyHKTa | mim
BOCIIOJIb30BaThCS TOTOBBIM IPOEKTOM H3 mupektopun D > Student Education > Petrel >
Project_ EXC > Well template > Well template.pet (puc.2.1)

D ———
. - e - e —

Manka: || Welltemplate - T mE
I ma = [ata uameHeHunA Tun
""".-w & Well template.ptd 14.11.2014 13:54 Manka c ¢
Heaashie (S template 14.11.2014 13:54 Petrel

MECTa

PaGouwii cton

-_l_—l_-IJ
Bubnunortexn

A

T~

KomnetoTep

@

Cets

1 | 1l r

Wmn paitna: Well template - Cmiphims
Tun dainos: [NI Petrel files " pet; * petR) v] [ OmenHa l
Puc.2.1.

ITocne 3arpy3ku mpoekra Project input.pet orkpoiite okrno Well section window (Window -
Well section window, puc.1.29) u orobpasure kapotaxkubie kpuBbie GR m neutron mis Bcex
3arpy»KEHHBIX CKBaXUH. J[Jis 3TOr0 OTMEThTE TalOuKOW OKOIIKO OoKoyio BKIaaku Wells Ha manenu
Input, u Mo HeoOXOAUMBIM KapOTaKHBIM KPHBBIM, KOTOPBIE cojaepskarcs Bo Bkiaaake Global well
logs (puc.2.1). B pesynbraTe JaHHBIX OINMEPAIldil JOJKHO TOSBUTHCS OKHO, COOTBETCTBYIOIICE
puc.2.3.
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-« O X

2 [ neutronid
M O Bk
i ] Pz
M ] KP
M Ghbbal completions
Ml [ | Gobal observed data
bo¥B el attibutes
B Weldtes
&g [ Saved searches
4 m_' Producers
bA P

L3

m

= Input [# Models s Results __ Templates |

Puc.2.2.

|_ 0 wedon 1 ey % |20 oo 1yl 6 |F30 wnsows o] X )l sechon mndon 1 X

P2[5STVD] [+ P3[SSTVD)] st P4[SSTVD) 1t5m P3[SSTVD)]
v T | SETVD CR neukon ©® l CR neutron e [ GR ] GR
] I e O ] SR I T B ERE TR oAR 1A 4]
£73 -T5. il 12
N . 0 (] m
0 ] - o ] 100 109 1
20 3 0 1 3 9 m 3
300 4 "
w4 o] 00 4 Ee)
w m 0 4 e L
0
50 50 500 T g
00
50 000 00 0
m 4
700 3 o 0 § %00 4
om
e o 00 J ]
300
w0 3 0 50 4 1100
102
00 100 1020 1200
11909
108 ] 1w g 13004
.
12004 120 1200 140 d
wnd
13099 1200 Pk o]
wand —
102 s a0 3 L
s |
. 1500 —:E'g 503 -
(16033
= 11609)5
5an [ Iy THE g i3

LUm

P [55!
55TV GR
15040[034 gAH 1451

1722

100

1208

1300 4

1403

1600 | =

(1400)

Pwuc.2.3.
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Paccmotpum miporiece co3nanus MrabJIoHOB 0TOOpakeHUs KapoTakHBIX KpuBbiX (GR u neutron B

JAHHOM cjiy4ae) Ha ogHou kosionke okHa Well section. Jlist 3TOro ImieIKHUTE MO HMKOHKE 1% |
(open selected template settings page) wiu Haxxmute Ha «T» (Jarununa) (puc.2.4).

i File Edit View Insert Project Tools Window Help

{ OR:BEHCEBRRE-: BEaEHEBER L EE XAl
: SSTVD - |Ti well section template 4 L(j 1 \ .f. @| Iog] . %] El E
£ == Input - 2 X |3n indow 1 [Any] |20 window 1 [any] [T 30 wind
+ AR, () Vel A P1[SSTVD] "
4 B (V] Gobalweliogs FHWRHW
;% Log 10 gaPl m3m2 17.216]
18 [ can
Y v GR
Rp | LD
Rp | LLD
At [] soNIC
| 5P
v| neutron
| RESISTIVITY
| GZ3 300 3
_| MGZ
_ | MPZ 400 -
| RoRe 3
(] NGL 500 3
| neutron11
| BK 800 4
) Pz E
| kP 700 3
Global completions E
Global observed data 800 -i
Wed attrbutes
Wel fiters 300 —
Saved searches E .
| Producers 1000 3
v P1 = E 2

|ﬁ Models s, Results |__ Templates 1100

m
=
o
L=
]

200 4

EEBERX=Y.

5

CREE

LY

B EE

[ "ili

E

Puc.2.4.

OTtkpoercs auanmoroBoe okHO (puc.2.5). Kak BugHO mo pue.2.5, B kononke GR otoOpaxkaercs
kpuBasi GR, a B koyoHke Neutron — kpusas Neutron. «3arenure JeBOH KHOMKON MBIIIKH KPHUBYIO

U neperammre ee B kKoloHKy GR. B mrore 10/mKHO NOMYydUTHCS TaK, Kak HA PHC.2.6 —
JIB€ KapOTaXKHbIE KPUBbIE HAXOSATCS B OJHOU KOJIOHKE.
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T Seﬁngshrﬂdudimwmlg ] TnI_—_T! ﬁ
[ inko | \ell section template

Tempine chects 77| Obrectssengs d

(oo |[voOR ][ Canca |

Pwuc.2.5.

Tl Settings for 'Well section template 4‘- T ' I I r- u

o Info | Well section template |

Template objects ————— g Objects settings g
E‘é‘vm":?;z:‘:‘ 8 info | Styie | T Curveiling.
B
. GR
; % neutren Width D

-, meutron Specified: mm [ | Lock

: ¢4 Borehole markers
Background Gridlines
Devizted tracks

Automatic -
Draw verttical nes

Draw horizontal major lines
Draw horizontal minor ines

cor —

Width — 1 -
Background D
I Color: Il |~ ]
I Transparency: None M
t
!
[ ey | [v oK ][ Cancel

Puc.2.6.
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Beimenure B quamoroBoM okHe (Kak Ha puc.2.7) kpuByto GR u mepeiiaure Bo Bkiaaky Style. B
mento Color Beiboepure Selected (3to o3nauaer, yto B moje Color MoxHO BHIOMpPATH IIBET KPUBOH,
c KoTopeIM OHa Oyner otoOpaxeHa B okHe Well section). Pexomenayercst BBIOpaTh CHHUIA IBET
(puc.2.7). B mento Line mo Bamemy ycMOTpeHHIO MOXHO OTPEIaKTHPOBATh IIUPUHY M TUIT JTHHUH.

[ToBTOpUTE OMUCAHHYIO MPOLEAYPY U KpuBOii Neutron (pekoMeHIyeTcsl BBIACTUTD €€ KPACHBIM
I[BETOM).

Haxmure OK.

Eme pa3 oOparute BHMMaHue, uto kpuBbie GR m neutron oroOpa3mimch B OJHON KOJOHKE M
Ka)kJlasi KpuBasi OKpaiieHa B cBoi 1BeT (puc.2.8). M0oXHO Tak)ke 3aMETHTh, 4TO I CKBaXUH P4,

PS5, P6, 13, 14 reopusnueckne KpuBble THIa NEULrON W3HAYalIbHO 3arpykKeHbl He OBUIM W,
COOTBETCTBEHHO, He oToOpaxkeHsl B okHe Well section.

TH Settings for 'Well section template 4' —ﬂ L . E
o Info ; ‘.‘!dlsec_uonzempla; ]
Template objects o Objects settings J
1| 1 -—'-_-\—\_\_\\
= Vestical tracks r e - e el .
b A- Index track € info | | & Definition | (53) Uﬂiw@ﬂ}'le ’}
Lﬁ“ = g G ron -
l%. Calor y
. T, E——
m Ig Trmj{ DeCied B
) 4 Boeie s g o —
(G B4 Beckoound @] Show -
230 | &_ Deviated tracks Whte
- Line type: Solid =
(D) Bocktpe:  None =
F'?fn.ts F
| Show Poird size: 5
5)'1 bol: Cincle
4
¥ Automatic
i Specified
|
|~ | | Black | ~ | | Black
i~ Mo W~ [Noc
[« Apply | | v OK [ % Cancel
Puc.2.7.
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lﬁsowimum] % |FB)20 window 1 [Any] x |[ER)2D window 5 [Any] % [EE] Well section window 1 [SSTVD] X

P1[SSTVD] M-  P2[SSTVD] W  P3[S8TVD]  k=na  P4[SSTVD] P5 [SSTVD]
neutron 3ETVD neutron S8TVD neutron SETVD \ GR 88TVD GR
1:10213 |-0.3026 m3im3 17 316 710273 |0 4883 maim3 113851 |1.10258 |0.4872 maim2 48528 710643 077 gAPI 14.66 70144 084 gAPI 14.47
GR GR GR
-873 -87.3 3 -75.8 ] -T1 E| 1342
E| 3 3 200 3
0 0 0 3 o 3
100 3 100 3 100 4 100 3 300 4
200 § 200 g 200 3 200 9 400 o
300 3 300 3 300 3 03 500
E E 400 3
400 400 400 3 500 3
E E 500 3 ;
500 500 3 500 3 3 700 4
600 3
s00 3 so0 3 600 3 s00
700 3
T 700 3 700 J 300 3
E E 00 3
sa0 4 so0 3 800 J b 1000
E E 300 §
300 3 900 3 800 E 1100 4
- 3 3 1000 3
1000 14 || 1000 3 1000 J 3 1200 3
p E 1100 4
1100 4 1100 § 1100 1300 4
E 1200 3
1200 3 1200 3 1200 § 1400 3
E E 1300 4
1300 3 1300 4 1300 J 1500
] E 1400 § =
1400 3 1400 1400 3 E 1600 3
T E E | 1500 3 =
1500 3 1500 3 1500 3 T E 1700 4
E E (160033
E (1600} (1600)] F E
15227) {15527) § {18513, {17154 3 12355
< i

Puc.2.8.

2.2. OCOBEHHOCTH PABOTBI C OKHOM WELL SECTION

Kak MoxHO 3amMeTHTh 1O puc.2.8, KpuBbIE 0TOOpa)keHBI JOBOJIBHO HE YIAa4HO MO MAacIITady B
BEPTUKAJIBLHOM HAIIPABJICHUH U €r0 HEOOXOAUMO TOMEHSTh.
Jns Toro, 4roObl M3MEHEHUs MacuiTada AEWCTBOBAIM Cpa3y Ul BCEX CKBaXUH IIEIKHUTE IO

5

HUKOHKE (Toggle synchronized well scrolling) nnmu maxxmure Shift+Y (puc.2.9) u mo ukoHke

u|]—; (Toggle synchronized well scaling).




Puc.2.9.

P1[SSTVD]
SSTVD neutron
1:7121 [-0.3026 m3m3 17.2162
GR

GR 4.75
neutron 3.5384

4655 J

500 3

700 J

800

snn-é
A 1]
A

1000 3

1100 3

1200

1300 4

1400 3

.75

Puc.2.10.

Jlanee HaBeAWTE MBIIIKY Ha TIEPECEUCHUE YEPHOM M OENIoi IIKajabl W, HA)KaB HA JICBYIO KJIABHIIY,
yBEIUYbTE WU yMeHbITUTe MacmTad (puc.2.10). OOpaTuTe BHUMaHUE, YTO MacIiTad M3MEHUJIICS
U1 Te0(PU3NUECKUX KPUBBIX BCEX CKBAXKUH, T.K. aKTUBHBI PEKUMBI, yKa3aHHbIE Ha puc.2.9.

Ha pwuec.2.11 nokaszaHbl KpuBBIE IOCIIE yBEIHUYEHHUs MaciTada. OTAedbHO KPUBYIO KaKIOU
CKBa)KUHBI MOKHO «IIPOKPYTHUTH» BBEpX WIJIM BHM3, BBIKIIOUMB pexkuM T0ggle synchronized well

F
& ) )
scrolling . Ilocne 3TOro meNKHUTE JIEBOW KHONKOM MBIIIKM IO CKBaXHHE W NPH MOMOIIU
«KOJICCHKay» MOJJHUMHUTE KPHUBbIC WK ormycTtute (puc.2.12).

CoxpaHUTE TPOEKT.
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SO - P3 oo Py a—1185m —__ P35 T I3 h—0m—a 0 ra—
[B5 TV Neutean S5TVD| Riudran EETVD)| LT L S5 TVD| R [SSTVD | GR S5TVD| Réudran
"‘G,r\. ey 1540 [ () 1584 077 gAR 14EH 1450 (034 Q&A1 1451) A-547 |2 308 nim3 17 2063
1 GR 1 GR | I GR GR
E5| 5 01 5t BlE [fea = | [faz3 — [ [=35] |
}_\ ul ? 1280 A . m
1310 " 55_; i 1440 b T
= 1% [‘ =
0 e
1380
120 i i (s e \\l
il
3
ey e 3—— %= 120
1% il FeeiImEdE|
190 R ¢
540} i | 1220 umn o s:
»
o 3 ;_ 1016 T
B 1% £ %’
4| frsrd % %] -
o & 160
A 0] i £
=] L] U
1380 oo i
| oo i i e " Y |
2 g =] 1030 If_
U i gE :
! T 870, R E
i % 1350 150
S— — 1040 . - .
5] e T K ©
[yl o o e Sl W o MR — K
| =] S g 0 = )i
7 — L
e b & - il
rarr3 L S 1325 K hanat———t— o | | T 1TIe osse] || &7
' i ] i

Puc.2.11.

] PG SSTVD] |
]| [ = e ) s e 7o
._? un % - | 1m [‘t‘i’
1240 o r‘rz
i |
g o e 1880 T f
} 1360 w0 ﬁ
: 3 - = - 10 3
d = :
B E 15 0 I%
} ;’F_::g, L 1 — 101 T
s g sl E |
al I ;L- 0 ’ [ [ cs’" | w0 i . &
T e éff " g ™ T ®
] - { C' 20 —;1 } 1090 l
L | Mol L |41 1520 )
I, e %j [ - ] .
f‘ 1 ; 1410 z =4l e { ™
30 ! = o w30 J
‘:‘?1 1600 'gr_ - ’5:: L
5“‘ 1420 3 el e
B3 - s 9 = 8 — 1
|35 ) g L - —
i 1972 3 i § raszad A 1 iazs. (EETe 15885 :

Puc.2.12.
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3. PABOTA C OTMETKAMM ITIACTONEPECEUYEHUI (OTBUBKAMM)

B ynpaxsaennn 1 ObumM 3arpyKeHbl OTMETKH ILIACTOIIEPECEYCHHN CKBKUH C T€OJIOTUYCCKHMHU
mwractamu. Jlanabie otmetkun Well _tops pacrnosnoxenst Ha manenun Input (puc.1.43); Bo BKIamke
Stratigraphy naxonstcs orousku yposueit TOP, MID u BASE.

[Tpr mOCTPOCHUH TEOJIOTUYECKON MOJENIM YacTO CIIy4aeTcs, 4TO OTOMBKM CKBaXMH HEMHOTO HE
COBIIAQJAIOT IO YPOBHSAM M MO TIyOMHE (AOCOJNIOTHBIM OTMETKaM) C KapOTaXHBIMH KPHUBBIMH.
OTOMBKM MOTYT OKa3aThCsl BBIIIIE MUHUMAJILHOTO WM HUXKE MaKCHUMAJIBHOTO YPOBHS, JIs1 KOTOPBIX
UMEIOTCS 3HAYCHHS KapOTAKHBIX KPUBBIX, CJIEIOBATEIbHO, OBIBAET HEOOXOJMMOCTh YMETh
pelaKkTUpOBaTh OTOWMBKH, a TaK)Ke CO3/laBaTh HOBBIC. [IpojeMOHCTpHpYyeM 3TO Ha CIEAYIOIIEM
npuMepe.

Jlanee MOXHO HCIOJIB30BaTh CBOM IPOEKT, COXPAHEHHBIM IIOCJIE YNPAKHEHUW 2, WIH
BOCIIOJIb30BaThCS TOTOBBIM IPOEKTOM H3 mupektopun D > Student Education > Petrel >
Project_ EXC > Stratigraphy > Stratigraphy.pet (puc.3.1)

| Open project ul
'EP proy - -

Manka: | Stratigraphy - @ ? e mv
= ras ‘ Jata nsmeHeHns Tun
bl B Stratigraphy.ptd 14112014 13:51 Manka ¢ ¢
S [ stratigraphy 14.11.2014 13:51 Petrel

MECTa

PaBounii cTon

=l

BnBanoTern

E L
e

KomnewoTep

A,

Cete

4 | i} | b

Wmm chaiina: Stratigraphy b OmpeiTe
Tun gaiinos: [NI Petrel files {* pet: * petR) "] [ Ometia ]
Puc.3.1.
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Ortkpoiitre okano Well section window u orobpasure kapoTtakusie Tha GR s BCceX CKBakHMH
(puc.3.2). HemHoro m3mMeHuTe Macimitab B CTOPOHY YBEIHYCHHUS, KaK 3TO OBUIO IOKa3aHO B
ynpaxHenun 2.2. Ha stom sxe momorne Well section window ortoOpasute ypoBHH OTOHMBOK,
nocraBuB ranouku okosio Well_tops u Stratigraphy (puc.3.3).

= Input - 2 x
a A} 7] Wels -
a v| Global wal logs
oy logattibutes
8 oAl
« | GR
| LD
| LLD
| SONIC
2 op
| meutron
| RESISTMITY
| GZ3
MGZ
| MPZ
| RoRe
| NGL
| rmeutron 11
™
| PZ
| KP
| Giabal ohserved data
Wl attrbutes
alfitars
| Saved searches
4 Tk ¥ Producers
_:_ ¥ P1 -

# Models Iy Results | Templates

Ll ki
0

% alr
v‘"ﬂ
L

!

EEEEERR

EEBEEE
0

aWFES

™= Input

Puc.3.2.

() ¥-=section 1
(®) ¥-section 2

| Well_tops

433 ™
gl:lﬂﬂb'ﬁdﬁs

m

[vw] TOP

Az

=]

R
)
33
Y )

Zone TOF
[v] MID
Zone MiD
BASE
Fauks
Cthers
el fiker

== Input [ Models M Results | Templates |

Pwuc.3.3.
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Kak BugHo mo pmc.3.4, orOuBku mnsa ckBakun P2, P4, P5,P6 u |1, 14 (B mpaBoi yactu OKHa
Well_section)  BooOme He mnepecekaroTcs C TeoU3UUYSCKUMUA KPUBBIMH, 3HAYUT €CTh
HEO0OXOIMMOCTh PENAaKTUPOBATh OTMETKH TIACTONEPECCUCHUH.

20 window 1[4m) 3 |EB)2D window 1 [any] [ 30 window 5 [Any] > |EE Well section window 1[SSTVD] > [E8 Well section window 2 [SSTVD] X &
P1[55TVD] o PO[SSTVD] |+ P3[BSIVD]  |ewmr P4[SSTVD]  W—1185m—+ P5[55TVD] M—223dm——# Pb
[ssTVD GR l | GR ] [ssTvE] GR EEE| GR 55TVD GR SSTVD[_
[1:4262[-2.10 gAPI 34.45) 1:4287[0.08  gAPI 18.09) 1:4256|-1.77 APl 30.58 | 1:4401[077  gAPI 14.88| 1:4192|0.84 gAPI 14.47| 1:3818|0
| | | | T
95 800.7 o052 5433 11003 10023
1000 1050
-
e f— 1000 g 1200 1100 1|
1100
1150
1100 I oo 1300
1200 4
1200
1250
1200 1200
1200 1400 Toa|
1300
1300 el
1350 4 —
1300 1300
1300 E
==
1400 ate= =T 1400 3~
1 — o)  — o) M|
- 1400
TOP (| +a00-J—s o 1400 re00 1456
Find £ M 5'— E—"
MID - } B ==
=™l
= L 1500 3
BASE % T = A
= 1500 e 1500 =
<M ] | s _h
1500 s £ 1700 1550 3

Puc.3.4.

YpoBeHb OTOMBOK OyleM PEeNaKTUPOBATH IS KAMKIAOH CKBKUHBI 10 OTAETbHOCTH. J[ns Hauana
OTPEIAKTUPYHUTE IIBET OTMETOK, 0coOeHHO oTOMBKY BASE. Haxkmute mpaBoii kiiaBuilieii MbIIIA Ha
orouBky BASE Bo Biiamke Well _tops wa mamenm Input u BeiOeputre Show settings. B

OTKPBIBIIEMCSI TUAIOTOBOM OKHe BO Bkiaake INfo B cexumu Color momenstiite 1iset, Harpumep, Ha
3ejIeHbIi (puc.3.5).

'@ Settings for 'BASE' - >
lﬁ Info |[_E,} Settings | Statistics |Stratigraphy |

MName: BASE
Color: [(———
Type: Horizon 5%

%, Comments |Qriginal CRS

| Es

Petrel filename: {Object cant be saved separately)
Orig. filename: {Made by Petrel)

(v 2opy | [voOK ][ Cancel

Pwuc.3.5.
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Jlanee Ha mpaBoi dYacTH OkHa Petrel HaxMUTe HAa HKOHKY $¢? (create/edit well tops wnm

Haxxmute «Ey»). HaBeauTe Kypcop MBIIIKK Ha 00y U3 OTOMBOK M IEPEMECTUTE YPOBEHBb BBEPX
wiu BHU3 (puc.3.6).

P1[SSTVD]
S5TWD GR
1:4262]-2.10 gAPl 3445

8005 -

1000

1100

1200

1300

e

1400

ml
1 V ‘
-« |aF

LR

i

1500

Puc.3.6.

PexoMeHyeTcst BBIMOTHUTH PEAAKTHPOBAHUE TaK, Kak Ha puc.3.7a u puc.3.706.

CoxpaHUTE TPOEKT.
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|m3Dwmduw1[Arw] % |PR20 vindow 1 [Any] ¢ [EB) 30 window 5 [Any] X |[EE] Well section window 1[SSTVD] X [T Wiell section window 2 [SSTVD] X

P1[SSTVD] oo P2[SSTVD] -+ P3[SSTVD] ms=ma P4 [SSTVD] #—1185m —»  P5[SSTVD] 23 m P6 [SSTVD] —
ssTvD] GR 55TVD| GR | [ssTvD] GR sSTVD| GR 557VD| GR ssTvD] GR
1:26638|-2.10 gAPI 3445 12683(0.08 gAFl 16.09 1:2664|-1.77 gAPl 305§ 1:2587|0.77 _gAPI 145§ 12434[0.84  gAPI 1447 1:2390(0.84  gAPI 1451
|
1140 5 11389 141,75 1195.2 1339.5] [12145)
1250 +
1200 1250 +
1200 1200 1e00
1300
1250 4 1250 J 1250 7 1300
1450
1250 5
1300 1300 1300 1350 o
1500
1350 4 1350 o 1350 4 1400 1400
TOP & = — 70| 1550
i
1400 1400 1400 1450 ] 1450 ]
é_ 1600
4
Fant 3 1450 [
MID & =D ?r* 1500 1500 122
4 1650 J -
<E_; T
BASE 1320 i | 1500 e+ 1500 ;
T _— - 1850 o
S ST Lo £ s 1650 -
1700
(1550, (1550) (1550)]
(1600
(1600}
(15878} (1589) (1588.8) (15232) (17962) 7] (16155}
4] [0
Puc.3.7a.
— 11 [SSTVD] } 2618 m 13 [SSTVD] 1713 m 12 [SSTVD] f—— 1470 m — 14 [SSTVD]
ssTvD] GR ssTvD| GR| [ssTVD] GR
1:2705|0.77 gAPI 14.68| 1:2708|-1.77 gAPl 30.58 1:2817|0.84  gAPI 1451
11513 11514 11612 1108
1200 1150
1200 1200
1250 ] 1200
1250 1250
1300 1250
1300 1300
- roel ADTOP
1350 1] TOP
1350 1350 =
Il ‘M\D
—T:BASE
TO| 1350 4
48 | 1400 |1
% I 1400 é_
z é- 1400
— 1450 ]
1450 4 E? 1450 J =4
i TEE0
f—; | LT 1500
i |
1500 =1 500 -
LT \\‘ {_r'
E =
asel £ ASE 1500
(1550)]
(15503 (1550)
1850
(1599.4) (18015 g 5121 3 [T575.8]

1

Puc.3.70.
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Jlist Toro, 4ToOBI CaMOMY CO3/1aTh HOBBIM TOPU3OHT IUIacTONEpecedeHus] (OTOMBKY), IMICIKHUTE
MpaBoil KJIaBWINCH MBINIKM TO BkiIaake Stratigraphy nwa manenu Input u BeIOepuTe Insert
zone/horizon into (puc.3.8). Bo Bkimaake Stratigraphy mossutcst HOBBIM ypoBenb Horizon 1
(puc.3.9).

It () ¥section 2
4 33 (v Well_tops
> 3o ] Attnbutes
« S vES [
& [v] TOF & Calculator...
E 2o - Collapse (recursive)
& v MD , .
?&a Zon -
5] BAS "r.j? Auto color all {recursive)
s Faufs | abe  Auto name all [recursive)
33 Cthers . Insert zone/harizan into
> M Walfitd o
» ? Interpret . i
& [ Hddat
O Edge around Hd dat
» L_'?_' Fitters folder =

Expand (recursive)

Hide zone icons

& [v| TOP

B ZmeTOP
&P [v| MID

B ZweMD
&P [v| BASE

sone 7
B Feuts
33 otres
> M Welfiter
- RF Interpreter fitter i

&85 [] Hddat i

m

Puc.3.9.

Cnaenaiite Horizon 1 aktuBHBIM. [[JIsf 3TOrO IIEIKHUTE 0 HEMY JIEBOM KJIABHINEH MBIIIH, JaHHBIH
TOPHU30HT JIOJKEH BBIACIUTHCS KUpHBIM. Ilepeiinute B okno Well section window (puc.3.7a u
puc.3.70) U METKHUTE JIEBOH KHOIMKON MBIIIM B TO MECTO TJ€ XOTHTE CO3/IaTh OTOMBKY (3TO HAJO
cenarh JUIsl KaKIOW CKBaXKUHBI)

Taxke HOBBI TOPU30HT MOXKHO J1T00OABUTH, HAXKaB MPABOM KHOMKON MBIIIH O CYIIECTBYIOLIEMY H,
BeIOpaB Insert zone/horizon above wmm Insert zone/horizon below s noGaeneHuss HOBOTO
TOPU30HTA CBEPXY WJIK CHU3Y CYILIECTBYIOIIETO COOTBETCTBEHHO.

CoxpaHuUTeE NMPOEKT.
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BOITPOCHI V151 CAMOKOHTPOJISI (x ynpaxaerusm 2 u 3).

1) OnummTe NmocienoBaTeNbHOCTh ACUCTBUM Ui co3/aHus 1mabjaoHa OTOOpaKEHUs HECKOIBKHX
KAapOTaKHBIX KPUBBIX B OJJHOU KOJIOHKE?

2) Kakue nukTorpaMmbl (MKOHKH) IPUMEHSIOTCS ITpu U3MeHeHnn maciirada okna Well section?

3) Kakue nHCTpYyMEHTHI CyIecTBYIOT B Petrel st penakTupoBanus ypoBHS OTOMBOK?

4) Chopmynupyiite, Kak CO37aTh HOBBIM TOPU30HT IJIACTOTIEPECCUCHHUSI?
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4. DAIIUA. PYYHOE PUCOBAHUE ®AIIUAJIBHON KOJIOHKH

danuanbHOE MOJEIMPOBAHUE — OJMH M3 OCHOBHBIX MPOIECCOB IMpH MojenupoBaHuu Henap. [Ipu
3arpy3ke JaHHBIX, KaK TpaBWIO, Takue QaluaabHble KOJIOHKH JaloTCs pa3padoTYrKaM
reoJIOTUYECKUX MoJiesiell M3HavyaiabHO. Ho HEoOXOOMMBIMH HaBBIKAMU TpHU paboTe C JaHHBIM
MPOLIECCOM HEOOXO0IMMO 001aaTh.

Ha ocHoBaHUM QarmanbHbIX KOJIOHOK Jajnee OyIeT CTPOUThCS (amraibHas MOJENb KOJUIEKTOPA.
Bbl  MoOxeTe MCHOoIb30BaTh CBOM IPOEKT, COXPAHEHHBIM IOCIEe YOpaXXHEHUH 3, wWiH
BOCIIOJIb30BaThCS TOTOBBIM MpoekTOM u3 aupekropur D > Student Education > Petrel >
Project EXC > Facies > Facies.pet

Jlnst coznanus (aruaibHON KOJIOHKH IIEIKHUTE paBoi kHonko# Mbimu 1o nanke Global well logs
Ha manenu Input u BeiOGepure ommio Insert global well log (disc.) — puc.4.1. HoBblii 00beKT
nosiBuTcs Bo Bkiagake Global well logs.

(" Input + & % |20 window 1 [Any] x |ED
4 My v Wells - |
PN -3 Giobal well loge i ==mnl |

(‘{,‘9- Log atribut | Show settings . . . 0
21 L cAul Subscribe o
Y ¥ GR x 5
Rp [ ILD Delete content . ...
Rp [] LLD B Calculator. ..
44, [ sONIC B Insert folder
2+ sp . _
o neutron ) Collapse (recursive)
R[] BK £ Expand [recursive)
RJPz 2l sort by names
E g EE?STIVH ;‘l Sort by property templates L

R [ MGZ 4l son by property templates/name

™ Input ﬂMod WA Rel T;%’ Auto color all (recursive)

8% Auto name all (recursive)

: EFavorites

X Delete empty global well logs
B Insert global well log (cont.)
B Insert global 2D well log (cont.) =

B nsert global comment log

¥ Insert global combined log
B Insert estimated global log . ..

2 Make log(s) static
: #Processes & Make log(s) dynamic

- Structural framework | ¢ Insert new time folder 4
> Comner point gridding iz Insert new synthetics folder

© Property modeling E' Insert new derived continuous log

> Upscaling
. Fracture neitwork moc P Insert new derived discrete log H
» Well engineenng # Insert new derived seismic log E

> il [T 00

Puc.4.1.

Hogrrit Bun kapoTtaxkHoit kpuBoil L0g1l8 (Homep, B MpUHIIUIIE, MOXKET OTIUYATHCS) TOSIBUIACH BO
Bkiaake Global well logs na manenu Input. YroGsr u3MeHHTh e¢ Ha3BaHue, mieakuuTe mo Logl8
NpaBol KJIABUILEH MbIIU W BbIOepuTe Show Settings. B oTkpeIBIIEMCS JHaIOroBOM OKHE BO
Bkiajke INfo B mose Name BBenute umMs reodusndeckoit kpusoii Facies (puc.4.2). Haxvurte OK.
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il Settings for 'Facies' H u

nh Histogram IE Operations
& Sy @ i i, Statistics

Name: Facie:)
Color: I ]~
Type: Global well log {disc.) =
Template: il General discrete - @&
Category: | -]

[] Date: 10.09.2014

%, Commerts

Petrel filename: (Object cant be saved separately)
/||| Crg.filename: (Made by Petrel) |:|

(o ][Ok (Koo |

Puc.4.2.

Kaportaxusie nannbie Facies orodpaxenst Bo Bkianke Global well logs (puc.4.3).

4 B V| Gobalwelliogs -
¥ Log sttmbutes i
= ] call
Y v GR
Rp [ ILD
Ry [] LD
&t 7] soNC
2+ [ sp
n neutron
B[] RESISTIVITY
i (] 623

m
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[llenkuute npaBoi KHOMKOM MbIim 1o Facies u Beioepute onuio Copy as derived log template.
Jlanee npaBoit kHOMKO#M My o manke Wells na manenun Input u Beibepute onmuio Add empty
‘Facies’ log to all wells.

Ortkpotite okHo Well section window , oroOpasute Bce ckBaxuHbl 1 jganHble GR u Facies.
Otobpa3sute Takke noBepxHoctu orousok Well_tops.

Jlnst ymoOcTBa MPOCMOTpA MICIKHUTE TPaBOM KHOMKOW Mbimu 1o otomBke TOP mmu MID Bo
Bkiajke Stratigraphy na nanenu Input u Beidepute Flatten well section on horizon (puc.4.4).

4 33 [] well_tops
! ;Bs' [ Attibedes
4 B |v] Setigrapty
& v i 11
E 2 E% Show settings ...
o [ Export... Ctrl+E
0

== )

Edit global colortable...

&P vl B @
-—

2] =y Delete ...
- 2% Othe Calculator . ..
- M e
4 Inter
& [ Hd dat
O Edge aroi
> [ Filtters fale

== Input |G Model

Favonies

95 ED ™

Convert the active attribute to points

Convert the active attribute to log
Convert to isochore points

Insert zone harizon above

Insert zone/harizon below

Lock well top

- BB A™

Flatten well section on harizon

Puc.4.4.

[llenkHATE IO MKOHKE @ (Paint discrete log class unu A). Haunnaiite oTpucoBbIBaTh (anuu B
kononke Facies. Ilycts, ecaum curHam Oojee, dem 0.2 OT MakCHMMajabHOro, TO (arus —
Henpoosmas riuaa (Shale), a ecmu menee, yem 0.2, To mpoBomsnmii necyanuk (Sand). YroOsr
Hactpouth Tun Shale-Sand, menkHuTe mpaBoil kiaBumeid mo kojoHke Facies (pexum Paint
discrete log class npu sTom BriroueH) u Haxxmute Show settings (puc.4.5).

64



1] TO| THI0 o

1370 3 ]
. t 1415 3

&

1375

>
!
>
(

1420

Previous page...

Mo name [0]
Mo name [1]
Mo name [2]
Mo name [3]

Mo name [4]

Mo name [5]

Mext page...

Oo a0NEONEQO ©
|

1395 —f
] ined —
Settings...

Maassd | | |

1400

Puc.4.5.

Beeaure umena Shale u Sand B moine Name u moabepure coorBeTcTBYyIONIME IBeTa B moje Color
(puc.4.6). Hasxxmute OK.

il Settings for 'General discrete” M
o

|¢7 Style |ﬂ' Info |E Colors |

WP

Code Name Parent Color Pattern
0 Shale T T 7
1 Sand T T 1
2 YT T 1
B 1
4 I
5 =TT 1

Selection

Pattem:

Color: | NN ~

(v dply | [vOK | [ Cancel

Puc.4.6.
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Wtak, Bce TOTOB Ui OTpUCOBKH (armii. HaxkmuTe mpaBoil KiaBHIIEH MBIIMIKH JJs BEIOOpa TUMA
dammu o kosouke Facies B okae Well section window u mpoBeaute «KuCTOUYKOM». [T OTMEHBI
JeWCTBHS HAKMHTE TpaBoil kiaBumield Mblukd u BbiOepute Undefined (mocne uwero mposeamte
KKUCTOYKOW» M «3aKpalrmBaeMas» 00JacTh OyZeT He IBETHOM, a Oeroif). Crenure 3a TEM, YTOOBI
TUTBI Paruii OB COSAMHEHBI, T.€., YTOOBI MEXTy HUMH HE OBbLIO OeNbiX mycToT. (puc.4.7).

[m:nu'-aumq] % |20 windeww 1 2my] % |EFJ 200 window 5 ] 3¢ | TT] el secton window 1 [SSTV] 3 |T7] kel sewtion windows 2 [SSTVD] ¢ (TT] el sction window 3 |SSTVD)
— ;

P [S5TVD] 1480 m —- EE 618 m ——— iE Mim
= y e g y T = ] 0] 2
14784 1442 [1433.1: 1264,
1435
1 Sand
1276
1440 T
1485 ey i =
= T 1280
- 1445 9
: 1855
; 1285
Samd
1480 16
1486 L
1290
1486 4
1855
1500 1206
1480 .
S
e 3{ O
1486 4
1475 (;)
1305
1510 3 =
1470 Fat-Spt
1480 3 =
"\.. L
iz wsy | S5
e _f:f 1316
1620 4 1480 to | 3
1450 3 :i 0
wsd |2
1525 )
i 1455 9
: ( H “‘. e
beeeed h s I |'\ 431,53 328 5
Puc.4.7.

Jlanee pexkoOMEHAyeTCsl HEMHOTO OTPEAAaKTHPOBATh TIOBEPXHOCTH OTOWMBOK, HWCXOOs U3
OTPUCOBAHHBIX (alMalbHBIX KOJOHOK. [locTapaiiTech HapucoBaTh (alliil M BHIMPABUTH COTIACHO
MM OTMETKH IJIacToNepeceueHnid, kak Ha puc.4.8 u puc.4.9.

Imanmmﬂwumn % |[T20 window 1 [Any] X |[EB)3D window 5[Any] X |E Well section windew 1[SSTVD] X |[EE] Well section window 2 [SSTVD] X [F] Well section window 4 [SSTVD
P1[SSTVD] |+ P2[SSTWD] |@ P3[55TVD] [ P4[SSTVD] [¢1135m # P5[SSTVD] ——2234m—+ PG [SSTVD] M1
B [€]

FH cr ==FH &R B BR = R = BR
| Eeeenn| [ s = |oresem = |maes = e
e g e = =1

e
s

TOP @ e

] s
. a

i
4
SN EE
|
}; um ot =|
=T C\‘_ \
= \
= \
= = ) \
MIDE ! \
. P = \
= \
\
L e
- | =]
| | | I
= = - ¥
£ = I\ ™
1 ‘ |
= ™ - s
' |
[ | . -
|
| ‘ 1550
| e | =
|
|
= ‘ e {1818
- | E
50
| |
| e |
BASEG S | == a

a § il

Puc.4.8.
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[ N [SSTVD] W—2618m — I13[55TVD] |—1713m —¥ [2[SSTVD] P 1470m + M [SSTVD]
FH  Gr ==F4 Gc©Rr B GR == GR
ST ﬂ 077 gAP1 1485 = EECPTCRCES) :‘ |05 gaPl 1251
@ToP
™ =
1310 =
d
10 -l [~
| ’?
} = =REND
50 2
N { =l HBASE
™ { =0
|
T |
/ I\' 1240
"‘. 1510 |I
| 1350
1520 f
[ |e=
= I
1520)-
Rt =] I I
il I
I s Al [
= | / 0
I |
Jssar /
= | s
|
s | -
|
1 e ."‘I
s i‘ f -~
e |
1520 |
50 / w0
|
4530 T |
[SEEETE i |I 1442
Puc.4.9.

BOITPOCHI JII CAMOKOHTPOJIA
1) Kakoif ”HCTpyMEeHT (IMKTOrpaMMbI MJIM UKOHKH) UCIOJIb3YyeTCs Ui "OTPUCOBKH" (pannanbHbIX

KOJIOHOK?
2) OnwumiuTe mporecc HaCTPOMKK prucoBanus ¢armii Trma Shale-Sand.
KakuM o00pa3oM KanuOpyeTcss CHTHaJ, TOJIYYCHHBId TIPH TTOMOIIU

3) Ilpoananusupyiite,
reo(pU3NIECKUX UCCIICJOBAHUI M BEIYMCIINTE [IEHY JACTICHHS KB TS KaXKIOW U3 CKBAYKHH.
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5. CO3JIAHAE MIOBEPXHOCTEM 11O OTMETKAMM IIJIACTO INEPECEYEHUIA
CKBAKMH. MPOLIECC MAKE/EDIT SURFACE

[Tocne 3arpy3ku BceX JaHHBIX M CAMOCTOSTEIBHON "OTpHUCOBKH" (alMaIbHBIX KOJIOHOK,
CIICIYIONIMM TPOIECCOM TPH TOCTPOCHHH TCOJOTHYECKOW MOJENIH  SIBISETCS MOCTPOCHHE
CTPYKTYPBI HEJIP, T.€. CO3aHUE T€OMETPHUIECKOT0 00pasa MOICITUPYEMOT0 00bEKTA.

Coznmanue BHU3yalbHOTO OOpa3a T'eoJOTHYECKOr0o OOBEKTa BKIIFOYAET B CEOsl HECKOJBKO JTAIOB:
CO3JJaHME TOBEPXHOCTEH IO OTOMBKAaM IUIacTonepecedeHuii ckBaxkuH (mpouecc Make/edit
surface), co3manue MPOCTOIl CETKH 10 MPEIBAPUTEIBHO MOCTPOCHHBIM MOBEPXHOCTSAM (IPOIIECC
Make simple grid), pasouBanue cetku Ha cimou (mporecc Make Layering), pemaktupoBaHHe
mojenu paszinomoB (mpomecc Fault modeling), co3manue ceTkn Ha OCHOBE MOJEIH Pa3lioMOB
(mpouteccer Corner point gridding,), co3aanre TOPU30HTOB MO MOCTPOESHHON MOJEIH, B KOTOPOM
YUUTBIBAIOTCS pasziiombl (mpomecc Make horizon), cozmanue Mojaenu Aas THAPOAMHAMHYECKHX
pacueroB (mpouecc Pillar gridding), u ap.

B nannom ynpakaenuu Bel mo3Hakomurech ¢ nporieccom Make/edit surface.

Js paboTbI B JaHHOM YIpaXKHEHUU OTKPOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC>Make edit surface> Make edit surface.pet. He
HCIIO0JIb3VITE NPOEKT, COXPAHEHHBIN M0C/I¢ NPEeAbIIYIIEro YIPasKHeH U,

[Tpn co3manum reomerprdeckux o0pazoB Bl Oynere mosib30BaThCsl pa3inu4HBIMU MPOLETyPAMU H
IpoLeccamMu, paclojIoKEHHbIMU Ha BKIaake Processes (puc.5.1).

EﬁPrﬂm - 1 X

4 Input ; A
|5 Import data

» Stratigraphy

» Geophysics

» Structural framework

* Comer point gridding

¢ Property modeling

* Upscaling

*  Fracture network modeling

* Well engineering

> Sl iy —— w7

o
@ Cases @ Prooess;eg‘f Hj-; Workflows Windows
Puc.5.1.

Ha Bknanke Processes packpoiite karanor Utilities u BeiGepure mponecc Make/edit surface
(puc.5.2).
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ﬁﬁm -~ 0 X

-@ Make/edit surf

HH Make simple grid

:i“ Train estimation model

iy Map-based volume calculation
Wolume calculation
Uncertainty and optimization

add_~nareaninn =
' Cases E PIDDESSQ@ Workflows Windows

Pwuc.5.2.

ace

Packpoercss mmamoroBoe oxHo (puc.5.3). [Ipu momomm 1MaHHOrO OKHAa OyAeT 3arpykeHa
MOBEPXHOCTH 110 O/IHOMY YPOBHIO OTMETOK IIIACTONEPECEUCHUIT ¢ HCIOIb30BaHHeM rpanuibl Edge

around, xoropyto Bsl 3arpy3uiu panee.

@ Make/edit surface
Mzake surface | Hints
Input data: Result suface:
Main input: | =¥ =p|| ¥ Deleted ohject
[=» [ Name: Surfacs
) Run for all main input in
Boundary: = EE‘ (I the same folder D
Fault center = Suggest settings from input

lines/polygons:

£@  Postproc #3 el adjustment B Additional inputs
B Geometry Eﬁ Pre proc <) Algorithm

Grid size and position

() Automatic from input data/boundary)

(@ User defined: Get all settings from selected | | Get limits from selected
¥omin: (0 :
Y min: |0 =
-
X ma:| 1000 Width: [1000 e Tve—
-| 1000 ight: o -
Y max: Height: | 1000 - | B Shrink
[] Rotation: 0 D
Grid increment

=p| Xinc: |50 Yinc: |50 Nodes: 21x 21

Boundary
[] Make boundary from input and extend it with 3 nodes.
Mote: K toggled on, the boundary in the input data will not be used.

Save computed boundary for: | data edge

' Apply < COK 7 Cancel

Puc.5.3.
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[Toctpoum moBepxHOCTh st oTOuBKH TOP. Jlns atoro Beimenute orOuBky 1OP Bo Bkimanmke
Stratigraphy Ha manenu INput u HaAXXKMHUTE Ha CHHIOK CTPEJIKY OK0J0 MeHo Main input Bxiaaku
Geometry okna Make/edit surface. BrieneHHBIH ypOBEHb IUIACTONIEPECEUCHHS TIOSBUTCS B TIOJIC
Main input (puc.5.4).

a 33 Well_tops .—@ Make/edit surface : - -

> 38 [ Attrbudes

a B2 [ Stratigraphy Make surface | Hints
; LY. \‘ Input data: Result suface:
Zone TOF :
Main input: &P TOP (well_tops) =p(| # Deleted ohject
&P [v] MID P @
B ZneMD Attribute: #2 Z] Z » [=» ] Name: |Suface
@ BASE Boundary: @ {_) Edge around Hd.dat rag ti:”g:_;:';gﬁénr input in 4
) Fauts Fault center . .
33 Obhers |ines,-"|:u:|hfg|:|ns: [ Suggest settings from input
- wetiiter [§#  Postproc  [#p  Welladiustment  |™—  Additional inputs

s ? Imterpreter fiter Geomet - = ]
s 1 ® Coss sections ﬁ:-_— = P’r—_-::> E‘“ Pre proc |-'! Algorithm

h @ Xesection 1 Grid size and position
h () ¥-section 2 ) Automatic from input data/boundany)
g O %m I-Id_r.th @ User defined: [Ge‘t all settings from selected ] I Get limits from selected
» [ Fiters folder Xmin: 37350 %
[ Input [ &8 Models [ Resulfl| ||\, -5 —
ol Eaaies X ma: 42850 Width: 5500 % EFH Bxpand
¥ max: 21200 Height: 4050 % 8 Shink
ﬁ% Processes - [ Ruotation: 0 F
Puc.5.4.

Jlarnee 3arpy3uM rpaHUIly Treojoruueckoit momenu. st storo Beimenure rpanuiy Edge around
Hd.dat ma mamemu Input m HaxMUTEe Ha CHHIOIO CTpENKy OKojo MeHro Boundary kmamku
Geometry oxna Make/edit surface. BeineneHsblii TpaHuIa 00JaCTH OTOOpa3HTCS B TIOJIE
Boundary (puc.5.4).

Janee BeiOepute pexkum Automatic (from input data/boundary) - puc.5.5. Beiopas sty omiuio, Ber
MOJITBEPIKIaeTe, uTO TpaHMIla 00aacTu coBmamaet ¢ rpanuneii Edge around Hd.dat, kotopyro BbI
3arpy3uid B mosie Boundary.

3ameuanmne. Eciiu B BeiOepure User defined m nmaxxmure Ha Get limits from selected, to
rpanuia obnactu OyieT MpuBsA3aHa K MUHUMAIBHON U MaKCUMAIbHON KOOPIHHATAM 3arpyKEHHBIX
ckBaxkuH. Cenaite 3Ty MpoIeaypy CaMOCTOSITENIBHO.

B mome Grid increment BBoasTcs 3HAa4YEHUS, XapaKTEPU3YIOLIME CTENeHb "IIAaBHOCTH"
MTOCTPOCHHUSI TMOBEPXHOCTH. YeM MEHbIIEC JaHHbIE 3HAYEHHWs, TEM MOBEPXHOCTh OoJiee "Tiaakas'.
[TosKcIepUMEHTHPYITE CAMOCTOSATEIBHO C TAHHBIMU 3HAUCHHUSIMHU.
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@ Make/edit surface [ x|
|

Make surface | Hints

Input data: Resull surface:
Maininput: =9 &P TOP (Well_tops) =p | X Deleted object
Atrbute; I.'g zl 2 W E} ] Mame: Sudfaca
Bondsy: =] O Edge around Hadat | [ [ enfor alman inputin 4
Fault center
H:&h’pmlgm:: = Suggest settings frominput
o Postproc  |@P  Welladjustment | Additional inputs
Geomelry Fa Pre proc : 7 Algorithm
Grid size

i®) Automatic from input datasboundary)

|.-|*"

Xmax: 1000 Width: 1000

¥ mape: 1000 Height: 1000

[] Rotation: 0 Ll

il
C = Xinc: [50 TMD

Boundary
[] Make boundary from input and extend & with 3 nodes.
Mote: f toggled on, the boundary in the input data will not be wsed,

Save computed boundary for.  dala edge

~ Ppply ~ 0K X Cancel

Puc.5.5.

Hanee nepeiinure Ha Bkiaaaky Well adjustment okna Make/edit surface. Beibepure BKiIagKy
TOP Bo Brimaake Stratigraphy na nanenu INput u HaKMUTE HA CHHIOIO CTPENKy okos10 meHio Well
tops Briaaku Well adjustment okna Make/edit surface (puc.5.6).

Ha crnenyroniem srane nepeiiaure Ha Bkiaaaky Algorithm u B mone Method (B manHoM mose
3aJI0’K€H MaTeMaTHYECKUI armapar MoCTpOeHHsI moBepxHocTeil) BeiOepuTe Isochore interpolation
(puc.5.7).
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b [ Gobalwaligs

> s Make/edit surface
M (] G cbserved dta ke susface | Hints

b e V] Wl atrbures bputdata:  Resustsuface: |
g Wl fters Manigut: |=b| 8 TOP(vell ops)  |[=| & z(TOP) |

i ti% M A Hibute: g% |z}z | [ [ Name: z ToR)

B Bty (2] 0 esgewonarisan | 85 0 ponsicsc ™ " ()
ggwml |_| || Suggest settings from rout v—|
{71 O Keection 2 @ l:_sm-y Pre proc |@ Algorithm |

. $I3§‘5m 3@ Postproc Well adjustment_—S=  Additional inputs |

F =|E| iy

Egss o 5
B avemwr l'gm/ (2] z v
& v] MID Mathod
B  Zwemo O Mire
ﬁ’%::'s& O Colls peratsabad by wels exily
v 33 v Othen (®) Giobal adiustment :
b Ab V) el e v a Pevdudlaafacoby: | Comvergent v
Puc.5.6.

Make surface | Hints |
. It'q:_u:dda: _h_FI:u.lst.lfme:
Maninpu:  |=b| & TOP (well tops) | [=b & 2 (TOP)
Atrbute:  J% 2] Z v| [Z» [ Name: 2 (TOF)
Boundary: E}Dmmmm | O R e et g
Fauk center | e ey
Wﬁ:["'J: || Suggest settings frominpt v |
g@  Postproc [P el adjustment I-.. Additional inputs
it Geometry Igﬂ Pre proc o Algorithm
Method: |wrﬁmdm s |
[ Settings :g—l_ Expert | Cenvergent interpolation
@ " hore interpolati
T ZValues Minimum curvature (3
(] Aliow residual with tol Gaussian b
] Madmum value: 10 Kriging 3
(] Minimum value: -1 Moving average
V" Faut polygons ———— Cos expansion L
inflience 100 raﬂlzl Functional
@ Dpandazimuthdata ——— Closest =
® None (O Azimuth ¢ Artificial algorithms
1| Infiuence radius: 10 Surface resampling
Settings N b=
eural net
Bxtrapolation Methed: | K ~ —
Puc.5.7.
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3arpyska manusix st nporecca Make/edit surface sakonuena. Haxkmure OK.
3arpyxenHas nosepxHocTh Z(TOP) otpasuiack Ha nanenu Input (puc.5.8). Busyanusupyiite ee B

okHe 3D window (puc.5.9).

: == Input - 1 X

> T ¥| Producers
: 'ﬁf | Injectors
4 h Cmzs sections
.-?'I ¥-section 1
h ¥-section 2
4 33 [] Well_tops
o) Affibufes
v| Stratigraphy
® v T
B  ZweToP
& [v] MID
B ZwmeMD
@p [v] BASE
&  Fouts
4 33 v| Cthers
- M (V] Welfiter
4 ? v | Interpreter fitter
& [ Hddat
{") [v] Bdge arund Hd dat
4 ? Filters folder

:

I= Input |@ Maodels WA Results : Templates

DDss

]

Puc.5.8.

[ 20 window 1 [amy] |20 window 1[Any] % [[E5) well section window 1 [S5TVD] [ 30 window B [Any] X \20 window 3 [Any] X

Puc.5.9.
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OtpemakTupyiiTe "IBETOBYIO cXeMy'" OTOOpakeHHS MOBEPXHOCTH. HaxMuTe mpaBoii KiIaBHIIIEH 1O
nosepxHoctu Z(TOP) na manenu Input u Beibepute Edit global color table (puc.5.10).

Show settings...

Send to Studio
Retrieve from Studio

0

NHEFORIGTY W ExREEEE

Export... Crl+E

4 m Create new local color legend
> il Edit glabal colartable ...
4
h g Delete...
I-I Calculatar ...
4 33 I Copy as surface attribute
¥e
b eE Copy regular surface (data only)
a —
—

Regenerate

Zoom to object

omain Convert Dy active ve

=]

Create surface edge
Insert new attribute
Create/update dip angle and azimuth

Convert to points

K& [ aﬂaﬂaI@EDDgﬂﬂ

Convert to polygons

Canvert to faults in fault model ...

@ Insert harizon/surface probe
|

gRO8E - - -
T

-

KORO4=SH

Puc.5.10.

Haxxmure Ha ctpenku okoiso moist Min u Max, 4roOsl 1iBeToBast cxema ObLIa OTKaInOpOBaHa IO
MaKCHMaJbHOMY 1 MUHUMAaJIbHOMY YPOBHIO IOBEpXHOCTH (puc.S.11).

.rsg,-lglom d colers :

r_._
0] 7|

O

L

[vaooy |[vok | [ cancel

Puc.5.11.
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HaxaB Ha WUKOHKY D: B okae 3D Window, MoxxHO oTOoOpa3uth Buja Barieii 1BeTOBOW CXeMbl
MTOBEPXHOCTH.

Tenepr moctpoiite moBepxHoctu s ypoBHeit MID u BASE (monmyumBmimecss pesynbTaThl Ha
puc.5.12).

BAXHO: Jlns T0r0, uT0o0b!1 Petrel HOBbIe NOBEPXHOCTH 3aNUCHIBAJL B HOBBIE (ailjibl, B 10JIe
Result surface okna Make/edit surface yiaasiiTe cTapyio noBepxHocTh (puc.5.6).

[Tocne moctpoenus tpex moepxuocreit Z(TOP), Z(MID), Z(BASE), co3naiite nanky (Insert-New
folder) u nasosure ee Surfaces. [leperarure MOBEPXHOCTH B JaHHYIO MMAIKY.

CoxpaHUTE TPOEKT.

[P 20 window 1 [Any] ¢ B 2D window 1 [Any] ¢ |[EE) viell section window 1[SSTVD] X 3D window 8 [Any] X |20 window 3 [any] xl

Puc.5.13.

BOITPOCHI 1J1s1 CAMOKOHTPOJIA

1) Ha xakoii manenu v Ha Kako# BKJIajKke pacmojoxer mpouecc Make/edit surface, nmpumensembrii
JUIS1 IOCTPOEHUS MMOBEPXHOCTEM?

2) Kakue u3 3arpykKCHHBIX BXOJHBIX JAHHBIX HCIOJB3YIOTCS JIsi MOCTPOSHHS TMOBEPXHOCTEH U
KaKOH TPUHIIMIT JISKUT OCHOBE MTOCTPOCHHUSI TIOBEPXHOCTH

3) ChopmynupyiiTe, KaKkue mapaMmeTphbl 3akiaasiBaiorcss B mosne Grid increment B guamoroBom
okne Make/edit surface?

4) Ha xakoii maHenu OyAyT pacIoyIOKEHbBI TOBEPXHOCTH MOCIE UX MOCTPOCHUS?

5) Kakue MeToabl MHTEPHOJIALMH UCTIOIB3YIOTCS ISl TOCTPOEHUS MOBEPXHOCTEN?

6) OnummTe TOCIEA0BAaTENBHOCTh JCHCTBUI, HANpaBICHHBIE HAa HM3MEHEHHE IIBETOBOM CXEMBI
n300pakeHus?
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6. CO3JIAHUE ITPOCTOM CETKH. MPOIIECC MAKE SIMPLE GRID M LAYERING

[Iponomkaem mporiecc co3aaHne TeOJOTUUECKOW MOJACIH Henp. B mponuioMm ympakHEHUH ObLIH
MOCTPOEHBI 3 TTOBEPXHOCTHU MO OTOMBKAM CKBaxHH. CJEeIyIOIIUM 3TallOM SIBJSETCS AUCKPETHU3ALIUS
IIOCTPOECHHBIX IIOBEPXHOCTEM — TO €CTh CO3/JaHue MpocToil ceTku. CeTka B MaTeMaTH4YECKOM
TOJIKOBAaHHMHU TPE/ICTABIACT COOOM Yy3JIbl, KOTOPBIE COCTUHEHBI MEXKIYy co00i nuHusMu. Ecnu cetka
IBYXMEpHasi, TO s4elKa, KaK MpaBUJIO, IPEACTaBIsIeT co00il mapanienorpaMM, TPEeyroJbHUK WIN
mecTurpanHuk. Ecnmu paccMmarpuBaeTcst TpexMepHass 001acTh, TO siueiika MpeAcTaBisieT coOon
napasuie/ieuIe I, OKTadap, WK Jpyrue reomerpuueckue Gpopmel. B pamkax pabotsr ¢ Petrel, mbr
CTOJIKHEMCS C silueiiKaMM, B OCHOBAHHUHU KOTOPBIX JIEXKAT YETHIPEXYTOJIbHbBIE (PUTYPHI.

Js paboTbI HaJ 9TUM yIpaXHEHUEM OTKpOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC>Make edit surface> Make simple grid.pet. wiu
paboTaiiTe B MPOEKTe, KOTOPHIH OBLJI COXpaHEH MOCIe MPEABIAYIIETO YIPOKHCHUS.

Ocob6ennocteio mpouecca Make simple grid sBugercs To, 4YTO TPU HOCTPOEHHUM CETKHA HE

YYUTBHIBAKOTCA MOACIb PA3JIOMOB.

Packpoiite Briaanky Utilities na manenu Processes (pue.6.1) u otkpoiite nmpouecc Make simple
grid.

EﬁPm{:ﬁm -~ O X

* Fracture network modeling -
* Well engineering

)

Makeedit polygons

ﬁ’“ Train es

iy Map-based volume calculation

imation model

m

Volume calculation

Uncertainty and optimization
% Global grid coarsening
Make/edit annotations

Plug-ins -
w Cases {% Processes i.‘}r Waorkflows Windows
Puc.6.1.

B moste Create new na Biimagke Input data okaa Make simple grid (puc.6.2) BBe1uTe MMsI CETKH
(pexomenayercst 3D grid). Beiopas omrmro Insert surfaces, cetka OyaeT moctpoeHa Ha OCHOBE
MOCTPOEHHBIX TOBEPXHOCTEM.
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Make simple grid |
O @ Createnew: 30 gnd D
f Edit existing (cument active)
Boundary:
:§|HDU1@|E Geometry |ﬁ Tartan grid
ﬁ_j @ Skeleton only D
B Tt oie
Top limit: Constant -
-1000 Zvalue
Base mit:  Constant -
L2000 Zvalue
~" Ppply ][-{DK ][ﬁﬂancel
Puc.6.2.

3

Bri6epure nosepxuoctu Z(BASE), Z(MID), Z(TOP) u Haxxmute Ha nkoHky B+ | (append item in
the table), manee rpanuny nmosepxuoctu Edge around Hd.dat u nHaxxmute Ha CTpPEIOUKy OKOJIO

Boundary (puc.6.3).
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{2 [| Edge around Hd.dat | (5 Make simple grid
Fitters fold
I O Fiters folde \ Make simplz grid

Z (BAST)
& [v] Z(MiD)
& v] z (TR

o™® Creste new: 30 gid

g existing (cumen: active)
Boundary: O Edge around Hd.dat
_—||I'IJ:LI1: B Models (B F'.esuk Ba Inputdsts B Geometry |EE Tartan arid

Favorites

\ ﬁ_} () Skeleton only

\ @ (®) Inzert sufaces
boceae _8 [@ z(BASE) (Conformable)
> Well engineering =g & 7 (MID) (Conformable)
> Simulation i Z (TOPF) (Cenformable)
4 Lhilities gE=

%i Make/edit polygons ﬂﬂ
@ Make/edit suface
) Make simple grid 4
:}‘ Train estimation mode!
¥ Map-based volume caleulat
Wolume caleulation
Uncertainty and optimization Herizon type: | Conformable r

A ) )
'Cmes &% Processes @%’\ﬁnrkﬁ

~" Apply ¥ OK # Cancel

Pwuc.6.3.

OOparuTe BHUMAaHHE, YTO MMOBEPXHOCTU JIOJDKHBI OBITH J0OABIICHBI B MOPSIKE YOBIBAHUS TO €CTh
TOP-MID-BASE. B o6patHoMm citydae, ceTka OyIeT oCTpoeHa HEBEPHO.

Jlanee nepeitnute Ha Bkiaaaky Geometry okna Make simple grid u Beibepute peskum Get limited
from selected (puc.6.4), onpenenuB TakuM 00pa3oOM YHCICHHBIC IpaHUIB obmactu. B mome Grid
increment BBeaWTe mAr CeTKU (YEM MEHBIIE IAr CETKH, TeM KOJMYECTBO Y3JIOB Ha CIMHHILY
mmuHel  Oymer Oosbiie). [lome Nodes ykaxker KkoindecTBO y3i0B. [lO3KCIEpUMEHTUPYHTE
CaMOCTOSITEIILHO C pa3IMuHbIMU Iaramu cetku. Haxkmure OK.

i) Make simple grid

Make simple grid

@ (@ Create new: |3D grid
,’ Edit existing (cument active)
Boundary: | = | {_) Edge around Hd dat
B Inputdata # Geometry B Tartan grid
Grid size and position

() Automatic from input data/boundary)

(®) User defined: | Get all settings from selected || Get limits from selected ||

Xmin: 37350 =
¥ min: | 17150 =
-
' -
¥ mae: 42850 Width: 5500 - EE Expand
-[21200 ight: - :
Y ma: Height: | 4050 - B8 Shrink
[] Rotation: 0 4
Grid increment
=p| Xinc: |50 Yinc: |50 MNodes: 111x 82
+ Apply + OK # Cancel
Puc.6.4.
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Cetka 3D grid otobpasuiace Ha maneaun Models (puc.6.5). Tpu mosepxuoctu cetok Top, Mid u
Base naxopsrcs Ha Bkianke Skeleton, a ropusonTs Ha Britagke Horizons.
Oro0pasute cetky B okHe 3D window (puc.6.6).

: £ Models > o X

4 ] Model_1
4 Eﬁ [] Faul model
a gy [ Fauks
9 [] Fault 1
(59 [ Fault 2
5 [ Fault 3
(5 [ Fault 4

a Bl 7] Skeletan
B [ 7o

4 @ Horizons
&[] Z(ToP)
&[] zmD)
&4 [ ] Z(BASE)

&[] Fdges
- § [ intersections
@ Froperdies

- 42 [v| Fautfiter

> B (W] Zone fiter

> lﬁ Segment fiter

™ Input E Models “HJHA Results : Templates

Puc.6.5.

[Tocne mocTpoeHUs] CETKH, COCTOALICH W3 TPEeX YPOBHEH, HEOOXOAMMO pa30OHTh MPOCTPAHCTBA
Mexay ypoBHeM Top u Mid, u mexny ypoeHem Mid u Base Ha ciou. /[yt 3Toro Ha BKIajKe
Processes Boioepute Bkiaaky Corner point gridding u mporece Layering (pa3ouenue Ha ciiow,
puc.6.6). Zone 1 — 30na Mexay ypoBaeM Top u Mid, Zone 2 — 3ona mexxay Mid u Base. Beenute
KOJIMYEeCTBO cioeB, Hanpumep 10 u 5 (puc.6.7). CaMOCTOSTENBHO CaMH TTOAKCIIEPUMEHTHPYUTE C
pasnTuuHbIMHU BapuaHTamMu pa3zouenus. Haxmure OK.
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I Structural framework -
4 Comer point gridding

”“5 Structural gridding

a Define model

"0 Fault mode! from structural framework

g Fault modeling

@f_j Fillar gridding

a Make horizons

,z Depth convert 30 grid

E= Make zones

' Local model update

% Stair-step faulting

8 Edit 3D grid -
I Cases | J& Processes [ Workflows 7] Windows

Puc.6.6.
Make layers |
Common settings @

Bk akong: .. Along the pillars -v | LJ [} Horizons with steep slopes: D
&[] Use minimum cell thickness: 1 i @ incude praportionalfractions, stat from:  Top [}

Zone specic settings —

Zonedwision: | |  Refersncesuface: | |  Restoreemded: | 4]  Restorebase: | 4 EE

Mame Color Calculate Zone division el “ﬂ;&m m “h“tkmt Status
Zone 1 v |[¥]Yes | Proportional | Number of layers: 10| [ ]¥es fes O New
Zome 2 v |[¥]¥es | Proportional | Number of layers: 5 [ 1¥Yes [ ¥es O New

Puc.6.7.
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Jliist TOro, 94TO 0TOOpa3UTh OOKOBBIC AYECHKH, HAKMHUTE Ha OKOIIKO okoyo Edge na manenmn Models
B0 BKuajgke 3D grid (puc.6.8).
CoxpaHuUTeE MPOEKT.

|ER 20 window 1 (any] 3 |EBJ2D window 1 (Any] ¢ |[E5) wiell section window 1 [SSTVD] [ERJ3D window & [Any] |EH2D window 3 [Any] |

=

SRy
SERy

Puc.6.8.

BOITPOCHI I CAMOKOHTPOJIA

1) Chopmymnupyiite, 9To Takoe pacueTHas ceTka? YTo Takoe y3emn u mar ceTku?

2) Ha kakoii maHesu 1 Ha Kakoi BKJIaJke pacnojoxen nporecc Make simple grid?

3) B uem ocobennocts mporecca Make simple grid? Ilouemy co3maHHasi ceTka Ha3bIBacTCs
MPOCTOM?

4) Kakue naHHbpIe UCTIOJIb3YIOTCS JJIsSI IIOCTPOCHHMS TIPOCTOM CEeTKU?

5) Ha kaxoit manenu pacrionaraercs 3arpy>keHHasi ceTka?

6) Kakoit mporiecc ucronb3yeTcs 111 pa3OueHHs CETKH Ha Cionu?

7) PaccunraiiTe, yeMy paBeH IAr CeTKU BAOJIb OCH X U Y, €CIIU pa3Mepbl HccielyeMoi obmactu
10000m*20000M, a KOTHYECTBO Y370B - 34X487?

8) PaccumraiiTe KOTMYECTBO Y3JIOB HCCIEAyeMOH oOsacTH BAoib X W Y HampaBlICHWH, €CITU
pa3Mepsl Mojenu 3450mMx42325m, a mar ceTku BAoJIb HanpasiaeHus X coctasisger S0M, a B1osb Y -
25m?
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7. PEJAKTUPOBAHUE MOJEJIN PA3JIOMOB. ITPOLHECC FAULT MODELING

B ympaxxunenun 1 Obuia 3arpyxena mojaens pasimomoB (Faults), koropast pacmosoxeHna Ha MmaHenn
Models. OcHoBHas 1eib TAHHOTO YIPAXHEHUS - OCBOCHHE HABBIKOB PabOTHI C MOBEPXHOCTHIO
pa3IoMOB, UX PEIaKTHUPOBAHUE U MOJATOTOBKA JJISi TIOCTPOCHHUS T€0JIOTHUECKON Mojienu (CeTKH), B
KOTOPOU OHU YYUTBIBAIOTCS.

Brl MokeTe paboTarh B MpOEKTE, KOTOPBIA OBLI COXpaHEH B MPEABIAYIIEM YIPaKHCHUH, WU
OTKpPBITH MpoekT u3 aupektopun D>Student_Education>Petrel>Project EXC>Fault modeling>
Fault modeling.pet.

Jlist paboThl B TAaHHOM YIPAKHEHWHM CO3/IaliTe HOBYIO MOJEib. J[7si 3TOro BBIOEpHTE MPOIECC
Define model na nanenu Processes Bo Bkianke Corner point gridding (puc.7.1) u B none Model
name BBenute HazBanue mozenu Corner point gridding (puc.7.2). Haxmure OK.

iﬁl’rﬂm -~ O X
* Geophysics ~
* Structural framework

4 Comer point gridding
Structural gridding
3
Fault madel from structural framewonk:
g Fault modeling
@Qﬂ; Pillar gridding
@ Make horizons
Depth conwert 30 grid

z Make zones W
WCasEs 5 Processes @Wﬂrkﬂ{m& ":"-ﬁndnws
Puc.7.1.
» Define model
Define model

Maodel name: |Cn:|n'|er poirt gridding| |

~" Apply « OK # Cancel

Puc.7.2.

Co3nanHas Mozenb moj HaszBanuem Corner point gridding oroOpasmiack Ha nanenu Models
(puc.7.3).
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: i Models > 13X
J [+ Model_1
4 j Comer point gridding
> E@ Fautt model

™= Input @ Models FIHA Results : Templates

Pwuc.7.3.

Iepen Tem, Kak coBepLIaTh CACAYIONIUE NEHCTBHsI, 0TOOpa3uTe pasnombl u3 moaenu Model 1 B 3D
window (puc.7.4). OOparuTe BHMMaHHE, YTO BCE IOBEPXHOCTH COCTOSAT W3 BEPTUKAIBHBIX
OTpe3KOB - MuuTapoB. IIWiIap - 3TO BepTHKAJIbHAs, JUHEHHAsi WJIH MCKPUBJEHHAS JWHHA,

coCcTosIIAsl M3 JIBYX WJIH_Gojee Touyek. OObCIMHEHHAs TpyIa MHUIAPOB COCTABJISET
MOBEPXHOCTh Pa3jioMa W ONpPEAESIoT ero (GopMy W HakiIoH. [TMiutapsl UCIOIB3YIOTCS TPEKIE
BCETO JUTs co3aanus cTpykryproro 3D kapkaca (mpu pabore ¢ mporeccom Pillar gridding)
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|Eﬂ3[:-.n.inmﬂ1;:mﬂ x |20 window 1 [Any] X |[E5] well section window 1[SSTVD] x  [EF)3D window 7 [Any] X

Puc.7.4.

Hanee packpoiite moaeiar Model 1 na manenu Models u HakmMuTe mpaBoii KIIaBHUIIEH MBIIIM Ha
Bkiaaky Faults u Beibepure Convert to fault sticks (pmc.7.5). CoBepiiuB AaHHY0O TPOLECTYPY,
MOBEPXHOCTH Pa3IOMOB MEPEBOAATCA B HAOOp MWuIapoB (HO MpH 3TOM MH(OPMAIUS O TOM, YTO
KaX/10il TOBEPXHOCTH pa3jIOMOB COOTBETCTBYET CBOM Ha0Op MHIUIAPOB (JIMHEHHBIX OTPE3KOB),
COXpaHseTcs).
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| 6 Models ~ 2 x |2
4 "] [¥] Model_1
4 @ Fault model
“ o
@p = E& Show settings...
@ F 4 Create new local color legend
@ Fi ﬂ
@ﬂ F
@ Fi X Delete content ...
NIN Tren E‘D Insert folder
> @ Dgid b= Collapse {recursive)
J ] Comerpoin , P

Edit global colortable. ..

Expand [recursive)

Zoom to object

[y
—

Sort by names
Sort by length
Auta color all
Auto name all

Convert to fault polygons

&9 B

Corwert to fault surfaces

—_—
]
==

Corvert to fault sticks

= Input ﬂ Models “& Results : Templates .

Puc.7.5.

[Munnapsl pacmnonoxensl Ha mnaHenu INPut u pasgeneHsl Ha TPYHIBL, COOTBETCTBYIOIIHE
MTOBEPXHOCTSIM Pa3ioMOB (pHC.7.6).

EE_“'I“‘ -« 0 X

4 33 ] Well_tops ~
> ¥ (8 Attibutes
4 B v Stratigraphy
&@ [v] TOP
B  ZmeTOP
& [v| MID
B ZwmeMD
&P [v] BASE
B  Faubs
> 33 v Otrers
> M ] el fiter
4 ? Interpreter fiter
&5 [ Hddat
> E?— [] Fitters folder
¢ t [ Surfaces
4 7= [w| Fault sticks from Fault mode
W ] Fautt 1
W ] Fautt 2
U ] Fauk 3
W ) Fautt 4
{11 ] Fautt 5

== Input |6 Models [[Hi Results [ Templates

Puc.7.6.
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Busyanusupyiite nmumapsl B 3D window (puc.7.7). Kak yke ObUIO CKa3aHO BBIIIE, TOBEPXHOCTH
Pa3IoOMOB IPEBPATHIIMCH B HA0OP JIMHEHHBIX OTPE3KOB.

D 3D window 1[Amy] ¢ |EB)2D window 1 [Any] % |[EE] well section window 1[SSTVD] x  ER)3D window 7 [Any] -

Puc.7.7.

CoBepiiuM 00paTHBI MpoLlECC - MPEBpaTUM MHIIApbl B TOBEPXHOCTh pa3ioMoB. JlaHHas
mpoueaypa 0coOeHHO Heo0XoMMa B TeX CydasX, KOrJa B KaueCTBE BXOJHBIX JIaHHBIX 3arpyeHbl
MUJUIApBI, @ HE TOTOBBIE IOBEPXHOCTH Pa3JIOMOB, KaK B HAILIEM CIIydae.

Haxmute Ha momens Corner Point Gridding nwa nmanenun Models, cnena ee sxupnoit. Takum
o0pa3om, Bce pe3ylbTaThl MPOLEAYp U orneparuii OynyT coXxpaHeHbl B TaHHOW mojenu. Haxmure
npaBoil kiaBuined mo mamke Fault sticks from Fault model na namenm Input u BeIOEpuUTE
nporeaypy Convert to faults in Fault model (puc.7.8).
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[ ] Edge around Hd dat
> F [] Fitters folder
> ,_-_ [] Sufaces
“k ‘Iﬁ!‘ um Fault mo L Show settings...
W O Faut 2 E] Ssubscribe
I|'|,|||| [] Fault 2 @. Import [on selection) ...
1 Faut 4 & Export... Ctrl+E
WD Faut 5 7 Delete
= Input ﬁ Models |ﬂfi Results | 7 Delete content...
:me @ Export multiple...
: |51
L"D Insert folder
- o Collapse {recursive)
‘ é?sPr “ E Expand (recursive)
* Geophysics %l Sort by names
» m'm-k
P S‘mﬁ_:‘ i Sort by Z-values
Comer peint gridding
Structural gridding %’ Auto color all
") Define model abt Auto name all
Fault model from structura Z Insert variogram
;ﬁ" Fault modeling I‘Q Mew function
E.S_jj Pillar gridding -
Make horizans @ Corvert to faults in fault model ...
' Depth convert 30 grd H{l‘. Carnvert to fault interpretation
Make zones [fe  Mew wavelet
‘ Cases ﬁ Processes @ Wor Sy Insert general intersection

Puc.7.8.

B orkpeiBmemcs auanoroom okHe (puc.7.9) B mone Make a pillar for every seemure 3, sto
3HAYUT, YTO TMOBEPXHOCTH Pa3IOMOB OyIyT MOCTPOEHBI HA OCHOBE KaXJIOTO TPEThEro Muiuiapa, a
BCE OCTaJbHBIC YYUTHIBAThCS HEe OyayT; B mosie Maximum search distance... BBeaute 300000, T.e.
Ka)Ibli muiap "uiier” ciueayronuii Ha paccrossHun He 6oiee, yem 300000 m. Haxxmute OK.

[] Convert to fault in the active... = B

Make a new fault from selected object and add it to
the active fault model. Possible sources are:

W Fault sticks

@ Fault surface = @

Mt Fault interpretation
L‘_ Folder containing fault sticks, surfaces or interpretations

v fou have to connect the faults together
== manually after this operation.

Make a pillar far every th fault sticks.

Maximum search distance
to nearest neighbor pillar:

BExtra height above 0 50% 100%

given min poirt and
below given max point

300000

« QK # Cancel

Puc.7.9.

87



Co3aaHHbIe TOJBKO YTO IMOBEPXHOCTH Pa3ioMOB oToOpaxkeHsl B Mojaeiau Corner Point Gridding,
KOTOpask peIBapUTeIIbHO ObLTa BhieneHa (puc.7.10). Busyanusupyiite ux 8 3D window.

P Modets - 3 X |Ezammm iyl 3¢ [T 20 winciow 1 [Bemd 3 [TT]iniell section window 1 [SSTVD] % [EF]30 wandow 7 [8m] X
4 Mk 1
a 'ﬂ:. Foit model
a gy Fmeily
[ et 1
5 P Falt 2
Faudt 3
a5 ] Pk 4
g Faukk &
wfs Ty
J | 300

+ T ¥ Correor point gridding
& {82 7] Fak model
4 gy v Fauls
W ) Fa
P [+ ok 2
S [ Pk 3
#

(7 | Pkt 4
D (v Fouk §

[ o
== gt Moels | ¥ Fesuss =) Temrplates
[ Farantes - B X
j,:’F'mm - 3 X
Geoplwysscs #
Structural framework
d [Cravye suraed el

Puc.7.10.

Kak MOXHO 3aMeTHTh, HOBEPXHOCTH pa3JIOMOB IIOCTPOCHBI Ha OCHOBE TIOpa3[ 0 MEHBIIETO
KOJIMYECTBA MMHJUIAPOB, TI0 CPABHEHHIO C puc.7.4.

Tenepr crenepupyeM MOBEPXHOCTH MO KXIOMY IEPBOMY MWLIapy. YIajdWTe CTapbie Pa3iOMBI,
HaKaB MPaBOii KiaBuuie o Bkiaake Faults u Beiopas Delete content (puc.7.11).

=
4 j v| Comer point gridding

@v g Show settings...
@ . E Create new local color legend
£z v 32 Edit global colortable...
f—?\; : #  Delete content ...
W Te [ Insert folder
Collapse [recursive)
4 E Expand [recursive)
%’ Zoom to object
== Input @ Models %l Sort by names
@ Favorites Q‘g Sort by length
“._‘f Auto colar all
- abs  Auto name all
EﬁPrmm 'i?“ Convert to fault polygons
" Geophysics Wl Convertto fault surfaces
* Structural frame .
4 ink it '|'|,'|'| Caornwvert to fault sticks




[ToBTOpHTE TIpOIICAYPY, HAUMHAS C Ha)KaTHs MpaBoi Kiasuiiei mo manke Fault sticks from Fault
model na manenu Input u BeIOMpas mpouenypy Convert to faults in Fault model (puc.7.8). B
OTKpBIBIIIEMCS TaioroBoM okue (puc.7.9) B mone Make a pillar for every Beeaute 1, 310 3HaUHT,
YTO TOBEPXHOCTH PA3jIOMOB OYAyT IMOCTPOCHBI Ha OCHOBE KaKIAOTO MuJUIapa; B moje Maximum
search distance... BBequte 300000. Haxxmure OK. (He 3a0yapTe Boigenuts Momenbs Corner point
gridding ma manemu Models).

HoBble MOBEpXHOCTH pa3jioMoB oToOpaswiuchk B Mmomenu Corner point gridding na manemnwu
Models (puc.7.12). Kak BUAHO 1O PUCYHKY, CO3JaHHBIE MOBEPXHOCTH B TOYHOCTH MOBTOPSIOT
HCXOJTHBIC PA3JIOMBI.

& Models > & X @3Dwindcw1[ﬁmy] x |BR)2D window 1 [any]l 3 |[EE) Well section window 1 [SSTVD] % [ER2D window 7 [8ny]

Model_1

e

4 g

W

3

Fault model
Faufs

7 ] Fauk 1
689 [ Faut 2

il Fautt 3

8 [ Faul 4

fisp Fault 5

Trends
3D gid

4 [7J [¥] Comer point gridding
4 [{ﬁ | Fault model
o i (v Faufs

87 [¥] Faut 2

£ [w] Fault 3

f80 (W] Fault 4

£ |v| Fault 5

W Trends

™= Input @ Models ||k Results : Templates

Favortes -« 1 X
%]

% Processes

* Geophysics ]
* Structural framework

Puc.7.12.

Jlanee OCBOMM HaBBIKH pelaKkTHpOBaHHs pa3inomoB. Haxmwure Ha mpouecc Fault modeling na
Bkiajgke Corner point gridding manenu Processes, caenas ero xupHbiM (puc.7.13).

: &% Processes ~ 1 X
' Geophysics "
* Structural framework
4 Comer point gridding
j Define model
i Fault modeling
'ii_j Pillar gridding
'-::’-: :---:..'\-:.- o =
@ Cases é% Processes |[|_{: Wiorkflows Windows

Puc.7.13.
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HoBble MKOHKH MOSBUINCH HA (DYHKIIHOHAILHOM IMAHEIN CIIPaBa, U HOBBIC OIIIMU CTAJId JOCTYITHBI
B MeHIo0 Petrel.

3aKpacHM MOBEPXHOCTH Pa3IoOMOB. JIJis 3TOro Ha)KMHUTE Ha HKOHKY (Toogle fill between
pillars). MoXHO U3MEHHTBH IBET MOBEPXHOCTH KAXIOTO paszioma. J[Jist 3TOro BBIACTUTE PasiioM,
Ha)kKaB Ha HETro JICBOW KJIABHILEH MBI (OH CTaHET KUPHBIM, a B 3D okHe "noacserurcs'"), a 3aTeMm
IICIIKHUTE TIpaBoil KiaBuineil u BboiOepute Show settings. B oTkpeiBIIEMCsI THaTOrOBOM OKHE,

MOKHO HM3MCHHWTh Ha3BaHHME pasjaomMa B moje Name, a Taxke mBer pasmoma B moie Color
(puc.7.14).

fiep Settings for 'Fault 1°

ﬁ' Info [l Statistics | Structural analysis

MName: Fault 1

Color: [ ]~

Type: Fault

%, Comments

Petrel filename:| (Object can' be saved separately)
Qrig. filename: | (Made by Petrel)

v Apply ¥ 0K # Cancsl

Puc.7.14.

Jlanee oTpelakTUPYEM CaMU Pa3IOMBI.

1) O6benuHenne paznoMoB. IIpu MOCTpPOEHMH CTPYKTYpHOTO KapKaca I'eO0JIOTHYECKON MOJENH,
MOBEPXHOCTU PA3JIOMOB UTPAIOT KIIFOYEBYIO posib. Kak MOXXHO 3aMETUTh, B 3arpy>KEHHOW MOJENN
pa3IoMOB UMEIOTCS MOBEPXHOCTH, OYEHBb OJM3KO PACIONOKEHHBIE OPYr K APYry. OTa CUTyalus
yamie BCEro HepHU3W4HA U JIOJDKHA OBITh MCIpaBlieHa, T.€. TaKHE pPa3JIOMbl JOJDKHBI OBITh
COEJIMHEHBI B OJHY MOBEPXHOCTh. Boimenaure momens Corner point gridding u mporecc Fault

modeling. HaxxmMuTe Ha MKOHKY [:3 Select/pick mode (P).
Beimenure neBoi KHOMKON MbIU mujuiap pasiaoma Homep 2 (Fault 2) - geiicteue 1 Ha puc.7.15,

Hakmute Ha kiasumy Ctrl u Haxxmure Ha muap pasnoma Homep 1 (Fault 1) - neiictBue 2 Ha

1
puc.7.15. Jlanee KIMKHUTE Ha HKOHKY I 1 (Connect two faults), coepmias omnepamuio

90



coenmuHEeHHUs pa3iaomoB. OTKpoeTcs auamoroBoe OKHO (puc.7.16), B KoTopoMm mpesjaraercs
"mpunucaTh" MOBEPXHOCTD, IOCTPOCHHYIO MEX/Y BBIICICHHBIMU MHJUIapamMu pasiomy Ne2 (extend
fault "Fault 2") unu co3nate HOBBII pa3nom. Beibepute pexxum extend fault ‘Fault 2 u naxxmure

OK.
|Eﬂzn window 1 [Any] 3¢ |BPJ2D window 1jany] X |E5] well section window 1[SSTVD] X [PJ3D window 7 [Any] I

- Dercreme 2

.-—‘ 1
- -
"

){

/

- o

[ Nefcreme 1
III

¥ |

|'
i

|
I

Puc.7.15.

El

Connect pillars

(®) Extend fault "Fautt 2

&BaES

() Create a new fault
% -

[] Fit the connected pillar to both fault planes
¥ OK 7 Cancel

Puc.7.16.

Kak Buano no puc.7.17, pazinomsl 1 1 2 coeqTuHUINCS.
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D 30 window 1 [8ny] > |BB]2D window 1 [Any]l X |[EZ] Well section window 1[SSTVD] % [ER) 3D window 7 [Any] X

Puc.7.17.

[IponenaiiTe Takyro e Mpoueaypy ¢ paziomamu 3 u 4.

Pa3bequHuTh pa3iaoMbl MOXKHO IIYyTEM BBIAEIEHHUS [BYX NWIIAPOB (IIPM AKTUBHOM pEXHME
[l
Select/pick mode (P)) u HaxxaTem Ha HKOHKY I (Disconnent fault).

2) JoGaBnenue u ynanenue nusuiapos. [1ist Toro, 4To6bl BCTaBUThH MUJUIAP MEKIY IBYMS JPYTHMH,

[:% Janee BeIOEepUTE Ba KAaKHX
HUOYIb THIIIapa BHYTPU OJHOTO pas3jioMa, He 3a0bIBast PH 3TOM 3aaTh kiaauiny Ctrl, u Haxxmure

aktuBupyite pexxum Select/pick mode (P), HaxkaB Ha MKOHKY

0
Ha MKOHKy | h (Add pillar between). HoBblii mumuiap MOSBHTCS MEXKIY IBYMs OTpPE3KaMH,
KOTOpBIE OBLIIN BHIOPAHBHI.

VianuTh muiap MOXKHO BBIOpPaB, KJIMKHYB Ha HETO JICBOM KJIABHINEH MBIIIM MPH aKTHBHOM
pexxume Select/pick mode (P) u HaxxaB Ha knaBuarype Delete.

3) Pacmmpenne TpaHMIl Pa3jIoMOB IyTeM J00aBJICHHWs HOBBIX NHJUIAPOB. Brigenute KpalHMiA

]
(rpannuHbIi) mwniap pasioma 5 (Fault 5) u HaxmuTe Ha HMKOHKY I (Add pillar to end)
(puc.7.18).
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20 window 1 jany] 3¢ |FT 20 window 1 [amy] 3¢ |[3] wiell secticn window 1 [SSTVD]  x [ENJ30 window 7 [Any]

Puc.7.18.

K nanHoMy rpannyHOMy nmiuiapy nobaButcs eme oauH (puc.7.19). OOpature BHHMaHHE, UYTO
paccTosiHuEe MEXy TPAaHUYHBIM [TUJUIAPOM U TEMHM, YTO CIPaBa U CJIEBA OT HETO, OJIUHAKOBOE.

[0 window 1 famy] > |[T20 window 1 fary] 3 |[F) vell secton vindow 1(55TvD]_ % _[EJ30 window 7 ol [N

b

Puc.7.19.
CoxpaHUTE TPOEKT.
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BOIIPOCHI J1s1 CAMOKOHTPOJIA

1) C noMouipro Kakoi mpoueaypbl MOXKHO CO3/1aTh HOBYFO MOJIEIb?

2) Uro takoe nmuiuiap? s yero onu ucnons3yrorcs B Petrel?

3) C momomipio Kakoi mpoueaypsl "TpanchopmupoBaTh” pazioM B Habop muwuiapoB? Ha kaxoit
naHenu OyayT HaXOMUTHCS 3TU MUWLIAPHI M B KaKOH BKJIaKe (Tamke)?

4) C moMomIbI0 Kakoi mporeAypsl "MpeBpaTuTh" HaOOp MIIIIAPOB B MOBEPXHOCTH pazinoma? Kakue
0COOCHHOCTH BCTPEYAIOTCS MPU BHIMOIHEHUH JaHHOW TPOLEAYPHI?

5) Kak Ha3siBaeTcs mporiecc, mpenycMOTpeHHbIN B Petrel, st penaktupoBanus pa3ioMoB?

6) C nmoMouibl0 Kakux MHCTPYMEHTOB MOXKHO COEAMHSTH, Pa3beIAUHITH Pa3JIOMbl, JOOABIATh U
YAQIATh TUJUIAPBL, PACIIUPATH PA3JIOMBbI?
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8. MPOLECCBI GEOMETRY DEFINITION, FAULT FRAMEWORK MODELING U
HORIZON MODELING. ®OPMUPOBAHUE CTPYKTYPHOI'O KAPKACA,
YUUTBIBAIOIIEI'O PA3JIOMBI

[Mpouecchl, pacnonoxeHHble Ha Briaake Structural framework manemu Processes Ttakke
dbopMHpyeT MOJETh Pa3loMOB, KOTOpas B JajbHEHUIIEM MOXET OBbITh HUCMONb30BaHa it 3D
noctpoeHuii. Ho ecnu cpaBumuBath ¢ mporeccom Fault modeling, mpomecc Failt framework
modeling, o KOTOpOM TOBOpHUTCS B JAaHHOM YIPAXHEHUH, CO3/ACT MOJCIbh Ppa3JIOMOB
aBTOMATHYCCKH, 0€3 BO3MOKHOCTH PYYHOIrO pemakTupoBanus. A mporecc Horizon modeling
CO3JIaeT TOPU3OHTHI (HITH MIOBEPXHOCTH), B KOTOPBIE TaHHBIE Pa3JIOMbI OYIYT BCTPOCHBI.

Hns paboTsl B JTAHHOM yIpaxHEHUH OTKpoOMTE MPOEKT
D>Student_Education>Petrel>Project EXC>Structural framework> Structural
framework.pet win nponormkaiite paboTaTh B MPOEKTE, KOTOPBIHA ObLT COXpPaHEH B MPEIbLAYIIEM
yIpaKHECHUH.

Jlyis Hagana co3maaauM HOBYIO MOJEINb, B KOTOPOU OymyT mpeacTaBieHbl paznombl. [lepeiiaure Ha
Bkianky Structural framework na mnamenm Processes u BreiOepute npoueaypy Geometry
definition (pmc.8.1). [laHHBI mpoiiecCc MO3BOJSCT ONPEACIUTh T'PAaHWYHBIC 3HAYCHUS 00JACTH

MOACIINPOBAHUS.
ig}ngmm -~ 0 X
4 Input s
|54 Import data
* Stratigraphy
» Geophysics

4 Structural framework
@ Geometry definition
Fault frameworc modeling
m Horizon modeling
4 Comer point gridding
@ Structural gridding
j Define model W

@ Cases | ¥ Processes |[|jj".’u'orkﬂms Windows

Puc.8.1.

BriOpaB maHHBINM mporecc, oTKpoercs: auanoroBoe okHo (puc.8.2). B mone Create new Beenute
HaszBanue mojenu " Structural framework ". Jlns toro, uToObl 3amonHuTh moie Geometry,
HE00XO0AMMO ONPEETUTh TE€OMETPUYECKHE pa3Mepbl MoeH. B Oosiee paHHUX yrnpakHEHUsX Oblia
cosznana npoctas cetka 3D grid. IMeHHO ee ucmonb3yeM Uil OnpeAeeHus JaHHbIX apamMeTpoB.
[lenkHuTe paBoOi KiaBuIel MeimH 1o ceTke 3D grid, koropas Obuta co31aHa B ypakHEHUH 6 U
BeIOepuTe Show settings (puc.8.3).
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=7 Geometry definition

Define geometry | Hints

|®) Create new:  |Structural framewark Domain: () Time

. # () Edit existing: (@) Depth

Get geometry from selected Automatic coarsening

Geometry Inline: Crossline:

Crigin: ] 0

| ais: 10000 0

Jads: |0 10000

Width: ~ |10000.00000000 [] Z exterts
Height:  [10000.00000000 = Shallowest:

Retation: |0.00 = Deepest:

J axis
w .
h | avis Boundary: =
‘atation ! The boundary polygon is cumenthy
ignored when the VBM method is
used for horizon modeling.

Grid increment

Ak

lincrement:| 100 Coarsening: |1

Jincrement: 100 Nodes: 101 x 101

+ Apply ¥ 0K 7 Cancel

Puc.8.2.

: 7 Models + 2 % |ER2D window 1

4 [ [] Model_1 ~
4 E@ [] Fautt modsl
a gl [ Fauts
89 [ Faut 1
680 [ Faut 2
£ [ Fault 3
B3 [ Faut 4
29 [ Fault 5
Trends

§

W X[@h]@@m

¥
@“ﬁ'
4
4 @j..] o Show settings ...
E Import [on selection) ...

Export... Ctrl=E

GDD%

Create new local color legend

Edit global colartable...
Delete...

Export rescue model ...

s Collapse (recursive)

Expand [recursive)

[ Y
[ ]

¥

Sync names/colors by attached well tops

o ==

™ Input @ I

: Favorites

@
@
]
O
O
-

h@ﬁ@

n oD
S8

@En -« .

Zone remapping

r.o_

.

ats]

wert to chronostratigraphy ...

Corwert to petroleum system model ...

Puc.8.3.

B oTkphIBIIEMCS HANOrOBOM OKHE MepeiauTe Ha BKiaanky Statistics (puc.8.4). Ha mammoi
BKJIQ/IKE YKa3aHO MUHUMAJIbHOE U MaKCUMaJbHOE 3HaueHuss X 1 Y KOOpAMHAT pacueTHOi o00acTH,
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a TaK)Ke PacCTOSHUE MEKIY MHHHMAIBHBIM W MaKCHMaJIbHBIM W MaKCHMAaJIbHBIM 3HAYCHHUSIMU
koopauHat (ctonber Delta).

i Settings for 3D grid’
@ nfo |7 Mapping ||l Statistics FE Operstions | Output

P Mir Maze Deta 2
X 37400.00 42800.00 5400.00

Y 17200.00 21150.00 3550.00

Elevation dept... -1554 59 -1275.48 279.10

Lt - - -

Long - - - R
Description Value "
|z depth converted 7 Mo

|z upscaled 7 Mo

|z stair-stepped 7 Mo

Has explicit layermap 7 Mo

Has piecewise-inear pillars 7 Mo

Number of iconized horizons: 3

Number of iconized zones: 2

Number of faults: 0

Number of seamerts: 1

MNumber of properties: 0

Grid cells (nl 2 nJd = nGrdLayers) 108x 79x 15 W

[E» Copyto output sheet: [ List 1 Lst2 [ ] Reset [

~" Apply « QK # Cancel

Puc.8.4.

B aumanoroBoe oxkno Geometry definition (puc.8.2) B mone Origin BBemute 37400 u 17200
coorBercTBeHHo, a B mome Width u Height sumauenus 5400 u 3950. Ilons | axis m J axis
3aMoJTHATCS aBToMaTthdecku. B mome Boundary, HakaB Ha CHHIOIO CTpENKy, 'meperamute"
rpanuny Edge around Hd.dat u3 manenu Input. B mone Grid Increment yka3ansl 1miaru cetku (B
MmeTpax), a B moje NOdes Kolm4ecTBoO y3JI0B CETKH CO37aBaeMoil pacueTHoi oOmactu (puc.8.5).
Haxxmure OK. BHIIbIBET IpeaynpekaeHue, 4To 3adaHHble TPaHHIbI BRIXOAT 3a mpenensl Edge
around Hd.dat (puc.8.6). Urnopupyiite, Haxxas OK.
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| Geometry definition

Define geometry | Hinte

L}@ Create new: |Stn.|duml frameworic | Domain: () Time
# ) Edit existing: v (®) Depth

| Get geometry from selected | Automatic coarsening

& e

Geometry iline: Crossiine:
Origin: | 37400 | 17200 |
lads: 42700 | 17200 |
Jads: 37400 | (21100 |
Wicth: 530000000000 |3 [ Z extents i
Height:  |3900.00000000 |3 Shallowest:
Rotation: (0.00 K Deepest:
! a%&ﬂ s Boundary: 'O Edgearound | [ )
‘atation /1, The boundary polygon is cumently
ignored when the VBM method is
used for horizon modeling.

Grid increment g
| inc:'emem: Coarzening: |1 E"
J inc:'ement: Modes: |54x 40 |

v Apply | |v OK | XCancel \_

Pwuc.8.5.

Warning: The polygon "Edge arcund Hd.dat" has borders outside the
& current geometry in Geomnetry definition. Reduce the size of the
polygon or increase the size of the YOI

Puc.8.6.

Hosas mozens Structural framework oro6pasunace Ha nanean Models.
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Jlanee HEOOXOAMMO CO3[aTh MOJENh PA3IOMOB W3 MHJUIAPOB, KOTOPHIE PACIIONOKEHBI Ha MaHEIN
Input u Obutn cosznmanbl B ynpaxuenun 7. Ileperiaure Ha Brimaaky Structural framework na
nanenu Processes u BeiOepute mpouexypy Fault framework modeling (pme.8.7). Ortkpoercs
nuanoroBoe okHo (puc.8.8), B koropoe Hamo mepertamuTh mwLiapbl w3 naHenu Input. B Petrel
CYIIECTBYET YHPOIICHHAs Mpoleaypa JgoOaBiieHHss OOJBIIOT0 KOJMYECTBA JJIEMEHTOB B
JMAIIOTOBBIE OKHA, OYIb TO IOBEPXHOCTH, OTOUBKH, THJLIAPHI U T.JI.

iﬁPrﬂm -~ 0 X

4 Input s
@. Import data

* Stratigraphy

» Geophysics

4 Structural frameweork
ﬂ Geometry definition
WO e g
m Horizon modeling
4 Comer point gridding
@ Structural gridding
j Define model W

W Cases | J% Processes @W{:rkﬂm windows

Puc.8.7.

o? Fault framework modeling

Model faults | Hints

/ Edit existing: | Structural framework W

Compute faults | Edit relationships | Settings

nE HE =§ ge NE éﬂ Imi % 48 Fault smoothing: | (| Fault boundary: | | Faultinputs:

: Tip loop . .
Grid _ Tip loop i BExdrapolation Gridding
Index  Fault Color  Size Status interval Smocthing style sculpting dist plane Fault top Input #1

diameter

1| 0 [ vew | 10000 2 Convexhull |v|  400.00 5000 | Panet |[v]= B

v Apply v OK 7< Cancel

Puc.8.8.

Jns aToro:
1) mepeligute Ha maHens INPuUt, u HaxkmuTe Ha HaOop muiutapoB Fault 1, koTopelii COOTBETCTBYET

nepBoMy pasiomy (puc.8.9).

2) 3aTeM HaXMUTE Ha UKOHKY + E Multiple drop (puc.8.8) u Ha CHHIOIO CTPEIIKY OKOJIO MEHIO
Input #1. Bce munaper otoopaxensl B okHe Fault framework modeling (puc.8.10). Haxmure
OK.
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o wAx
B ZweMpD ~
&P [v| BASE
[ Fouts
311 otes
boAL ] el fiter
I %7 [w]| Interpreterfiter
a 9 [] Cross sections
h |:| H-section 1
h |:| H-section 2
& [ Hd.dat
O |:| Edge around Hd dat
& B [ Fiters folder
4 E |:| Surfaces
& [ zop
& [ zD)
#@8F ] zBASE)
4 =[] Faut sticks from Fault mode
WO
W Faut 2
W Faut 3
YW D Fautt 4
W Faut s

™ Input |@ Models ||§ Results ﬁ Templates |
Puc.8.9.

Model faults | Hints
7 Esnong

Compute faults Edirelationsl’ipslSetthgs

’E”%”E”ﬁ”rq_a‘ ,a‘,ﬁﬁl’ﬁél Fault smoothing: g Fault boundary: G Fault inputs: g

Fouh o | 5 5 Gid o .. Tiploop JplooP  Exrapolation Gridding [ .

Index or ze i3 interval ng style daﬂre!r' distance plane top Input

1 pd|  Fautd v| 30 | New | 10000 2 Convexhull ||  400.00 50.00 Planel | v |=» '=[1ll Fault1
2 | Faut2 v| 8 | New | 10000 2 Convexhull ||  400.00 50.00 Planel | v |=» ET=Y
3 | Fautt3 v| 18 | New | 10000 2 Convexhull ||  400.00 50.00 Planel | v |=» ETE:
4 7 Fault 4 vl 10 |4 New | 100.00 2 Convexhull (v |  400.00 50.00 Planel |w | = |=p| 1} Fault4
5 fd v| 6 ] New | 10000 2 Convexhull ||  400.00 50.00 Planel | v |=» E T

v oy | [v oK | [KCancel |
Puc.8.10.

Co3aHHble pPa3IOMbl TPU TOMOINM JaHHOTO IMpoliecca oToOpaswianck B moxaenu Stractural
Framework Bo Bknanke Faults (puc.8.11). Busyanusupyiite ux B TpeXMEPHOM OKHE.

100



..................

» ' ) [] Comer point gridding
4 ﬁ [ Structural frameworks

a f7 [ Fouts
B O Puperies
gf [ Fault 1
gf [] Fautt 2
gF [ Fautt 3
gF [ Fautt 4
gF [ Fautt 5

E Horzons

=

Zones

]

4 B ] Structural framework

Puc.8.11.

Cnenyroumm »TanoM Mpud  (HOPMUPOBAHMM CTPYKTYPHOTO Kapkaca SIBISIETCSl IOCTPOCHHUE
TOPU30HTOB, B KOTOPBIX YYUTHIBAIOTCS] TOBEPXHOCTH PA3JIOMOB, CO3JaHHBIX IMPU MOMOIIH Mpoliecca

Fault framework modeling. [ns co3naHust JaHHBIX MOBEPXHOCTEW BOCIIONB3YeMCS MPOIETypOit
Horizon modeling, kotopas pacnosnoxena nHa Briagke Structural framework na nanenu
Processes (puc.8.7). BeiOpaB naHHYIO OMIMIO, OTKPOETCS nuanoroBoe okHo (puc.8.12). B momne
Input #1 neperamure nosepxHoctu Z(TOP), Z(MID) u Z(BASE) u3 nanenu Input criocobom,
KOTOPBIA ObUT ommcaH aias mniapoB. B mome Horizon modeling technique Beibepute pexum

Fault center and dislocation.

il Harizon madeling
Ml madrord | Hedy
# =
4 Bl etelry St ek w Eefre wad crtste pis mitn

i | ' Pop— -
[FESEIITIIS " ——— 1, Urrefineg model | coarme mesolubon

Compure boroora Cowmmen settrgs | Foul sesings | Agotee wings
Sei-ige B Q=GR T Sequerce: (i Homsonboe: [l Confommaty

j CSmoofres
Iredex Hoficens  Sequencs Color  Salhus  Hedizon bype Confoma b Smoollvess Well loga 'ﬂ'ld'f..:Bd g 51
1ﬂm 1 wh ibew | Confommble v| Moe |v ¥ =] =
o Fook o DK KOsl
Puc.8.12.

Briopas pexxum Fault center and dislocation mosisurcs onust Apply geological rules and create
zone model (puc.8.13), akTUBHUPOBAB KOTOPYIO CTAHOBUTCS BO3MOXKHBIM HCIIOJb30BaHHE

CO3/IaHHBIX TOPU30HTOB TIpH padote ¢ Apyrumu npoueccamu. Haxxmure OK. Tlponiecc mocrpoenus

HOBGpXHOCTGfI MOKCT 3aHATh HCKOTOPOC BpCMsI.
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ookl roaona ity

- T e ee— ” ﬂmwu—wm“mulj
Irorinon modeling lechrigue Fal oot g Aol v
Compute tosans | Common st | Faut sesinge | Agortie settrgs
-""I’H'q-i‘,l* 4 TR 17 R — s | ety | — |
bt | Hosien  Color Colodsin Slshn Hoimntps Coomsto Smeothing Wellla g hodem et 71
" g8 zoom @ L iMew | Codonsble [v] Mew (%] 1 = E = = z(1oR
2 BN I w| & L itew | Cofomabie w| Horw v 1 L. Lo | |y HL]
b w| @ [ itew | Corfemable (v Heew w| 1 = = e =+ d§ 2 (BASE] 1l
+ Aogly + Ok # Cancel
B n |

Puc.8.13.

[ToBepxHOCTH O0TOOpa3mIMCh Ha Bkianke Horizons moxenu Structural Framework (puc.8.14).

> ) Model_1
v TJ ] Comer peint gidding
4 "7 v Structural frameworks
4 B2 V) Structural framework
4 @? V) Faks
B O Puopaties
gf ¥ Faut1
gf ¥ Feut2
i ] Fauit 3
i ] Fauit 4

7 input G Models [ Results | Templates |

Puc.8.14.

OTo0pa3uTe MOCTPOCHHBIE MOBEPXHOCTH B OKHE BU3yanu3aluu. Kak MOXXHO 3aMeTUTh, BHYTpHU

TOPH30HTOB HAOJIOMAIOTCS PaspbiBbI B MECTaX IIEPECCUCHUI C TOBEPXHOCTSIMH Pas3iOMOB
(puc.8.15).

CoxpaHuUTe NMPOEKT.

102



30 window 1 jany] X [EF320 window 1[4ny] 3 |[7X] wiell section window 1[SSTVD] % [FJ30 window & o] % |ETN20 window 3 fei > (R
i .

Puc.8.15.

BOITPOCHI 1JIs1 CAMOKOHTPOJISA

1) B uem ocHoBHOE oTiuune nporecca Fault framework modeling ot mpomecca Fault modeling?
2) Kakolt mpouecc ucnosib3yercst s CO3JaHusi HOBOM MOJENM, a Tak)Ke Ha KaKoW MaHelnu M
BKJIaJIKE OH PaCIOJIOKEH?

3) Kakue BXOIHBIC NaHHBIC HCIOJNB3YIOTCS MJIsi CO3JAHMS TOBEPXHOCTH pasziioMa Hpu padoTe ¢
nporeccom Fault framework modeling?

4) Onumurte mnporeaypy Ma00aBIeHHS OOJBIIOT0 KOJMYECTBA BXOJHBIX JaHHBIX (TUIUIAPOB,
MOBEPXHOCTEH | T.J.), HCONB3ys mukTorpammy Multiple drop.

5) Kakoii nporiecc HCIONB3yeTcst sl CO3AaHUsT TOPU30HTOB, YUUTHIBAIOIIMX Pa3IOMBbl, KOTOpPBIC
Obutd co3manbl mpHu momoru mpoueaypsl Fault framework modeling? Ha xakoit manenn wu
BKJIaJIKE JAHHBIN TpoIiecc pacmonoxeH? OMUIINTe OCHOBHBIE 0OCOOCHHOCTH JJAHHOTO IMpoIiecca.
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9. MPOLECC FAULT MODEL FROM STRUCTURAL FRAMEWORKS.
INPEOBPA3OBAHHUE PA3JIOMOB U3 STRUCTURAL FRAMEWORK B CORNER
POINT GRIDDING

[Tociie mOCTpOEHHsI CTPYKTYPHOTO KapKaca pa3iOMOB MOXKET BO3HHKHYTh HEOOXOIMMOCTh B €r0
PYYHOM peIakTUPOBaHUU. J{Jisi BO3MOXHOCTH PEAAKTHPOBAHUS PA3JIOMOB, CO3aHHBIX MTPU MTIOMOIIH
nporecca Fault framework modeling, onu H0/KHBI OBITH ONMHCAHBI KIIOYEBBHIMH ITHILIAPaMH,
CreHepUPOBAaHHBIMH TIpU oMol Tporecca Fault modeling. MubiMu ciioBamu, 3a1aua CBOIUTCS K
mpeoOpa3oBaHUI0 MOJEIM Pa3IOMOB, CO3JaHHBIX MpH momom mpomecca Fault framework
modeling, k ¢opMaTy mOBEPXHOCTEW, KOTOphIE ONKMCaHbl MNWIIAPAMH H MOTYT OBITh
OTpEeIaKTUPOBAHBI, UCIOJIB3Ys nporiecc Fault modeling.

[Ipexxae 4YeM HAYMHATH BBIMONHATH JAHHOE YIMPAXKHEHHE, HEOOXOAMMO C/eNaTh HEOOJBIIOe
3amevyaHre. MOXKHO 3aMETHTh, 4YTO MOJEIb pa3lOMOB, CHOPMHPOBAHHAS B IMPEIbLIYIIEM
ynpakuenun npu momomu Fault framework modeling, yxe wurtak co3maBamach Ha OCHOBE
nutapoB. OTo neiictButenbHO Tak. OcobenHocts mpouecca Fault model from structural
framework 3axio4aeTcss B TOM, YTO HCIOJb3YsS €r0 OCHOBHBIC HMHCTPYMEHTBI, MOBEPXHOCTh
pazioMa MOXHO ONKCaTh HEOOXOAMMBIM KOJMYECTBOM MHJUIAPOB, BPYUYHYIO 3a[1aBasi PACCTOSHHE
MEKIAY HAMH M KOJIMYECTBO TOYECK, M3 KOTOPBIX OHH COCTOST, YTO TO3BOJHUT B JajbHEHIIEM
POBOIHUTE 0OJIee KAYECTBEHHOE PEIAKTHPOBAHUE PA3JIOMa.

Js paboThI B JaHHOM YIpaXHEHUH, OTKpOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC> Fault model from framework > Fault model
from framework.pet win paGotaiiTe B HpPOEKTE, KOTOPBIM OBbLI COXpaHEH B MPEIBbIAYIIEM
YOPa)KHEHHH.

Ortkpoiite mporece Fault model from structural framework, u3 sxmagku Corner point gridding
Ha nmaHenu Processes (puc.9.1). B otkpeiBmiemMcs quanoroBom okHe (puc.9.2) B mosie Create new
npejiaraeTcs co3aath HOByro Mmojeab New model, a mMomens pa3nioMoB KOHBEpTHpYETCS W3
mozenu Structural framework, koropas Obuta cozmana B ympaxkHenuu 8. B mome Horizons
0003HaYCHbl HIDKHHE W BEPXHHUE MOBEPXHOCTH TOPHU30HTOB, TaKXe CO3JaHHbIC MpU paboTe ¢
npoueccom Horizon modeling B mpensigymem ymnpakHEHWH, T.e. 3TO YPOBHH IO KOTOPBIM
pasiiombl OyayT obpesansl (puc.9.3). B HmwkHel yactu qanHoro okHa B mose Set all shape points
npejyiaraeTcsl Co3AaBaTh MWUIAphl W3 2-X, 3-X, win 5 Touek (puc.9.4); B mose Padding
above/below interval mpemtaraercss moaHATH (OIMYCTHTH) YPOBEHBb PA3IOMOB Hal MOBEPXHOCTSIMU
Z(TOP) u Z(BASE) Ha nyxHoe konudectBo MeTpoB (50 M Ha pme.9.2). B none Pillar spacing
yKa3aHO paccTossHue Mexay nuuiapamu (200 m, puc.9.2). Haxvure Apply.

<% Processes - 1 X
* Geophysics -
4 Structural framework

ﬂ Geometry definition

Fﬁ Fault framework modeling

m Harizon modeling
4 Comer point gridding

@ Structural gridding

j Define model

i Fault model from structural framework

@ Fault modeling

@_._l‘] Pillar gridding

viaKe

m

@Cases &5 Processes |[|3—-;Workﬂcms 1.'\a"lndc:ws

Puc.9.1.
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T —
ot oo e I
L ——

=

Fault model from structural framewark |
@ Create new: New model
() Edit esdsting: New model
Structural framewarls: [Stmduval framework hd
Horizons
Top: Z(T0P)
Base: Z (BASE)
Faults
[ Al ] [ MNone
Shape Result Resuilt
MName Include points quality e
»  §If Faut 1 |2 ~
g7 Faut 2 |2 ~
§I7| Faut 3 |2 -
§I7)| Faut 4 |2 -
§I7) Fautt 5 |2 -
Set all shape points: [C] Add truncation
Padding above/below interval: 50 Pillar spacing: 200
(v Aoy | [v ok | [xcancel
Puc.9.2.

B 30 window 1 jiry] % [0 weedow 1 fany] 3¢ |[T7] Vel mechion window 1 {55TWD %[BT 30 window § Ayl X

PasnoMel, «VCedeHHEIEY
mo nmoeepxHocTH Z{ TOP)

Puc.9.3.
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I8 20 mancdow 3 [Sny] X




Y20 winsow 1 [ 3¢ [FB200 wandow 1 jey] 3¢ |75] el moction wanciow 1 [55TVEH ¢ [P} A0 windiow [y} ¢ |T0 200 window 3 2ey] ¢

TpexToueuHble

nUAnapol MAaTHTOYEYHBIE
nuanapobl

NeyxToueyHdble
nKAnape

Puc.9.4.
B nose Shape points (puc.9.2) KOJIH4eCTBO y3JI0B, W3 KOTOPBIX COCTOMT IMHIIIAp, MOKHO 3aaBaTh
JUTSL KQKJIOTO U3 Pa3jiOMOB OT/IEIBHO.
CamocrosTenbHO MpeodpasyiiTe pa3nomsl, Bapeupys mapamerpsl Set all shape points, Padding
above/below interval, Pillar spacing, He 3a0bIBasi Ipu 3TOM COXpAHATh HW3MEHECHHUS B YXKe
coznannyto mozenb New model, BeiOpa ommmro Edit existing na puc.9.2. Ilpu 3aBepiieHnn
paboThI ¢ JTaHHBIM OKHOM, HaXkMuTe OK.
[Tocse Toro, Kak pa3iomsl, co3aanHbie mpu npoueaype Fault framework modeling B ynpakunennn
8, ommcaHbl MPU MOMOIIK MUJIAPOB, MX MOKHO pEIaKTHPOBaTh, Ucmonb3ys Fault modeling (ua
Bkiaake Corner point gridding). OcHoBsl pabOTHI ¢ TaHHBIM MPOIIECCOM OMUCAHBI B YIIPAKHCHUN
7.
CoxpaHuUTe NMPOEKT.

BOITPOCHI 1JisA CAMOKOHTPOJISA

1) Chopmynupyiite, ans yero ucnoib3yercs nporecc Fault model from structural framework?
JIns 9ero HY)KHBI TOBEPXHOCTH, CO3JaHHBIE mpu pabore ¢ mpomeccom Horizon modeling B
NpEABIIYIIEM YIPaXKHEHHH?

2) Uto Takoe nByX-, TpEX- U MATUTOYCUHBIE TUILIAPHI?

3) Cdopmynupyiite, i1 4Yero MOXKHO YBEJIMYMBAaTh WM YMEHBIIATh  PACCTOSIHUE MEXKIY
nuutapamu BHyTpHu pasioma (Pillar spacing)?
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10. MPOIECC STRUCTURAL GRIDDING. HOCTPOEHHUE CETKH HA OCHOBE
PA3JIOMOB U HOBEPXHOCTEM, CO3JIAHHBIX B ITIPOILIECCE STRUCTURAL
FRAMEWORK

B nmanHOM ympakHeHWH OYAyT OCBOCHBI HABBIKM TOCTPOCHHS CETKM HA OCHOBE Pa3IOMOB U
MOBEPXHOCTEH, KOTOPbIC OBUIM CO3JaHbI C HCIOJB30BAHUEM IMPOIEAYP, PACIOJOKCHHBIX Ha
Bkiajke Structural Framework B ynpaxxuenuu 8.

Hns paboTsl B JTAHHOM yIpaXHEHUHN OTKpOMTE MPOEKT
D>Student_Education>Petrel>Project EXC> Structural Gridding > Structural Gridding.pet
WU paboTaiTe B IPOCKTE, KOTOPBIA ObIT COXpaHEH B MPEBIIYIIEM YIPOKHECHUH.

Cosmaiite HOBYIO0 Mojenb. [l atoro otkpoiite nporecc Define model wa Bknaake Corner point
gridding manenu Processes u BBeaute HasBanue Mmoxenu Structural gridding (pume.10.1).
Haxxmute OK. [lannas Mmoaens otobpaxena Ha manenu Models.

! &5 Processes -~ 3 X

4 Structural framework *
ﬁ Geometry definition
iﬁ Fault frameworc mode
m Horizon modeling

4 Comer point gridding Define model
@ Structural gridding

j Maodel name:  Structural gridding

'ﬁlﬁu Fault model from struct

j Define madel

g Fault modeling I“" Apply ‘ I'I" 0K ‘ Iﬁ Cancel

B Pillar griddi \

“‘j faran .|ng ! Structural framework structural

'@ Make horizons Structural framework structural f
Depth convert 30 grid Structural framewar structural fr

[ Structural framework structural f

ﬁ I"-"Iake. zones Structural framework structural fn

B Layerng -

§) Cases g% Processes |[|j} Workflows Windows 1

Puc.10.1.

Jlanee otkpoiite mporecc Structural gridding na Bxmamke Corner point gridding manenu
Processes. B otkpeiBmiemcs auanoroBom okHe (puc.10.2) B mone Create new BBequTe UMs CETKU
Structural grid 1. Baxno: mHaxxmure Ha Mojaens Structural Framework ma mamenmu Models,
cnenaB ee skupHOW. Tem cambiM, cetka Structural grid 1 OymeT ucCHoabp30BaTh pasioMbl U
MMOBEPXHOCTH, OTHOCsAIIHECS K Moaean Structural Framework.

B mome Structural framework aBromarnyecku BBIOpAaHBI TOBEPXHOCTH M Pa3IOMBI U3
OJHOMMEHHON Monenmu. B mome Zone layering mnpeanaraercss pa3OuUTh 30HBI  MEXKIY
MOBCPXHOCTAMU Ha CIIOU.
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Generate structural grid |

@ Create new: Structural grid 1
# 20 gnd
Structural framework: E Structural framework

[ Setup | 5 Geometry | i Faultsl

# () Edt existing:

General settings

Ceste g

Allow reverse faulting

D Advanced options

Use minimum cell thickness: 1

Include proportional fractions. start from:

7

Verical interval D
. Region
Horizon Color Use Well tops I i
Z(T0F) -
B zmo -
B z@ase) -
Zone layering D
MName Color Horizons Division Layer gui
Zone 1 ~|Z (TOP)-Z (MID} |Propertional |+ | Number of layers: |10 [ =]
| Zone 2 v | Z (MID} - Z (BASE) | Proportional | | Number of layers: |10 [ =]
Fl T | 3
[« 2oply | [v OK |[XCancel |
Puc.10.2.

Jlaee mepeiinute Ha BKiIaaky Geometry

nuamoroBoro okua Structural gridding (pumec.10.3).

«Ileperamure» Edge around Hd.dat B mosie Boundary, naxas Ha ctpenky. B mone Grid column

size BBenuTe mar cetku mo X u Y HampasiieHHsM (B MeTpax). KoimuecTBo y370B CETKH yKa3aHO B
kosorke Column count (approx.) moss Statistics.
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(Generate structural grid |

@ Create new: Structural grid 1
# ) Edit existing: # 3D arid
Structural framework: ﬂ Structural framework

9 Geometry | g Fauts

Areal extent

Boundary: .f;j,': Edge around Hd.dat

Grd column sizes

lincrement: 100

Jincrement: 100

Coarsening: |1 =
Ruotation: 0.00
Statistics J
. Column Column count
Direction size {approx.)
J 100 35
Total - 2067

[« Apply | [ OK |[XCancel |

Puc.10.3.

Ha Bruanke Faults mannoro mmanoroBoro okHa (puc.10.4) ykasaHbl pa3iiOMbI, KOTOpbIe OYyayT
YUUTBIBAThCSl TPU TOCTPOEHUM ceTkH. [Ipm HeoOxomumocTH 000 M3 Pa3IOMOB MOXKHO
UCKJIIOUUTh U3 JaHHOTO MPOIlEcca CHAB TaJIouKy U3 cOOTBETCTBYMoIIEro okomka. Haxxmure OK.
Cerxka Structural grid 1 nosBunace B momenu Structural gridding.
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Generate structural grid

@ Creats new: Structural grid 1
# 0 Edit existing: £ 30 aid
Structural framewaor: ﬂ Structural frameworlk

[ setup [ () Geometry| B Fauts |

Included fauts d
[ All ] [ None
Fault Use
Fautt 1
P | Fault 2
I | Fault 3
g7 | Fault 4
5| Fautt 5
[« foply | [+ 0K |[XCancel |
Puc.10.4.
: A Models - x
b [] Model_1

4 ’j [] Comer point gridding
4 @ [] Fautt model
4 5§ [ Fouts
%9 [ Fau 1
8 [ Fauk2
f5 [ Fauk3
57 [ Fauk 4
€3 [ Fault 5
W Thends
b 5 [ Structural frameworks
b ’j [] New model
4 7) Structural gridding

> @ Fault madel

4 @ Structural grid (K]
b By (O] Sketetan

= Input | & Models [k Resuits | Templates

Punc.10.5.
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Otobpasute cetky u pasiombl B 3D okHe. OOparuTe BHMMaHHE, YTO Pa3IOMbl W3 IIJIaBHBIX
MOBEPXHOCTEH MPEBPATUIINCh B <«BHUI3aroo0pasHbie», T.€. BCTPOWIHCH B IOCTPOSHHYIO CETKY
(puc.10.6).

CoxpaHuUTE NMPOEKT.

[ER 20 window 1 (Any) 3¢ |EBJ2D window 1 [any] 3¢ | well section window 1 (SSTVD] X |FJ2D window 2 (Any] 3¢ ERJ3D window 8 [any] X _

Puc.10.6.

BOITPOCHI 1J1s1 CAMOKOHTPOJIA

1) B uem ocobennocts mporiecca Structural gridding?

2) Jns ygero, pu pabote ¢ mporeccom Structural gridding, HyxHo BeimenuTs Moaenb Structural
framework?

3) Omnummre mpoueaypy ¥ 0COOEHHOCTH CO3JaHHs CETKH, MpH pabore ¢ mporeccom Structural
gridding?

4) Ilpoananu3upyiite, Kak U3BMEHUTCS CETKAa U Pa3JIOMbl, BCTDOCHHBIE B HEE, IIPU YBEINYEHUH WU
YMEHBILIEHUY 1l1ara CETKH?
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11. NPOIECC PILLAR GRIDDING. PYUHOE PEJAKTUPOBAHUE CETKH

[Mpouecc Pillar Gridding - aTo mporecc reHepanuu MPOCTPAHCTBEHHOTO CKeleTa (CTPYKTYPHOTO
Kapkaca) Ha OCHOBE Pa3JIOMOB, KOTOPBIEC (MMPU HEOOXOIUMOCTH) MOTJIU OBITh OTPEAAKTUPOBAHBI C
ucnosb3oBanueM npoueaypsl Fault modeling (ynpaxuenue 8). OcHoBHast 0COOCHHOCTD U OTJINYHE
nporiecca Pillar gridding or Structural gridding B tom, uro mpu pabore ¢ Pillar gridding
HUMEETCs BO3MOXKHOCTh PEIaKTHPOBATh HAIMPABIICHHS CETKH BPYYHYIO MyTEM 3aaHUS «TPCHIIOB
WIH «IPUKA3bIBATh» CETKE IMPHUACPKUBATHCS HAINPABICHHS pa3jioMoB. [laHHBIM mpoliecc yaiie
BCETO SIBIISICTCS BCIIOMOTATEIbHBIM JUISI TIOCTPOCHHS PACUSTHOW THUAPOAMHAMUYECKOW CETKH, T.K.
BUJ, MacmTad M CTPYKTypa SUEEK HMrpaeT BAXKHYIO POJb NMPH (UIBTPAIIMOHHBIX MpoIeccaXx B
HEPTIHBIX KOJJIEKTOPAX.

[Tocne mpouecca He OyAeT co3JaHa roTOBasl CETKa, KOTOpas OIMMILET CBOMCTBA I€0JIOrMYECKOM
mozaenu. Ha ocroBe mponecca Pillar gridding OyayT co3maHbl CTpYyKTypHBIE KapKachl, «OICThIC)
Ha pasnoMbl. JlaHHBIE CTPYKTYpHBIE KapKackl OyQyT IMPEICTaBIsATh COOOW HAOOp MHIUIAPOB, IO
KOTOPBIM OyIyT OCTpOCHBI ropu30HTHI (Tiporiecc Make horizon)

Js paboThI B JaHHOM yIpaXKHEHUU OTKpOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC> Pillar_gridding > Pillar gridding.pet wm
paboTaiiTe B MPOEKTE, KOTOPHIN ObLT COXpaHEH B MPEAbILAYILEM YIPAKHEHUU.

Jlnst paboThl B JaHHOM YNPaKHEHHH MOHATO0MTCS MOJENb pa3ioMoB u3 mozaenun Corner point
gridding.

Ortkpoiite mpouecc Pillar gridding na sxmagke Corner point gridding ma nanenu Processes
(puc.11.1).

iﬁPromm -~ 0 X

ﬂ Geometry definition -
Fault framework modeling
Horizon modeling
4 Comer point gridding
Structural gridding
j Define model
Fault model from structural framewor

m

gl Faul modeling

By
Make horizons
Depth convert 30 grid

Make zones
Layering
Local model update -
@ Cases ﬁ Processes |[|j; Workflows Windows
Puc.11.1.

Otkpoercs auanoroBoe okHo (puc.11.2). Beimenure momens Corner point gridding na manenu
Models, Takum oOpa3zom moaTBepKaas, 4to HOBhIM kKapkac (Skeleton) Oyaer co3man B maHHO#M
mogenu. B mome Create new Beexute mms moaenu Pillar gridding. B mone I- m J-increment
BBOOATCS HIaru CETKHU I10 XnY HaITpaBJICHUSM. OcraBbTe JAaHHBIC 3HAUCHUA 10 YMOJIYAHUIO.
ITocraBwTe ramouky okoiio Insert horizon objects; mocrassTe ramouky okoino Make zig-zag type
faults (coznanue 3ur3aroodpasubix pasiomon). He naxxumaiite Apply.
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Faults | Legend ] Hints
Settings More I Geometry [ Expert
D)
Resut 30 gnd

i @ Create new: Pillar gridding
a4 Edit existing (cument active 3D grid)

| increment: 100

Jincrement: 100 4

[¥] Insent horizon ohjects i |
Edge lim2 by trends and drected faults ?

i ks _J
| [¥] Make zig-zag type fauls

Force equally spaced cells along fault

@) Move grd cells to clasest point on fault

| + Hpply ¥ 0K X Cancel | |

Puc.11.2.

s nmanpHelinnelr paboThl HempephiBHYIO Tpanuiy obigactu Edge around Hd.dat (wa manemnu
Input) HeoO6x0aMMO KOHBEPTUPOBATH B CETOUHYIO 00JacTh. [lepeitaute Ha manens INput, HaxxmuTe
npaBoii kiaBumei mo Edge around Hd.dat u Beioepure Convert to grid boundary (puec.11.3).
I'pannmia Boundary oroopaskena B mogenu Corner point gridding ua manenu Models (puc.11.4).
(ITpomuecc Pillar gridding npu 5ToM Bce emie OTKPHIT).

Rl e e eSS =
L" i @ Show settings ...
N &) Ssend to Studio
b Ay ¥ P4 Retrieve from Studio
b A [ P5 B Ewport... Ctri+E
m; PE E Create new local color legend
a v| Injectors
b é 1 Q Edit global colortable...
b A 13 X Delete. ..
b Ay 12 & calelator...
g é 14 @ Spreadsheet ...
4
33 [] Well_tope @ Attribute spreadsheet...
" 3@ Atdbues
4 2; Stratigraphy @ Copy lines/polygons (data only)
&9 [v] Top “@ Flight simulatortoolbar
E Zone TOF w Create vertical intersection
&3 [v] miD
B ZwmemD f‘l
B BASE ,32 Convert to points
& Fauts ;’g Insert new attribute
33 ofes 7 spiit
L)
g $ IWEFMQ' it ‘&1 Move wells inside this
> ¥| Interpreter fiter
- h Oe , BB Convert to faults in fault model ...
h [] X-section 1 O Convert to grid boundary
1 [ Rsection2 L5
ﬁ D Hd dat @ Create geological target
(@Y Edge around Heeses
> [ [ Fiters folder
4 =[] Surfaces -
£ Input [6H Models (s Results [ Templates
Puc.11.3.
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&F Models > o X

> ) [ Model_1
2w I Comer point gridding
4 @ [] Faul model
a g [ Fauts
9 [] Fault 1
67 [ Fault 2
5 [ Fault 3
(5 [ Fault 4

59 [ Fault 5
W Trends

£l Boundary

= Input E Maodels ||Hi Results : Templates
Puc.11.4.

Jlanee paboThl HEOOXOAMMO O0TOOpa3uTh paznomel Faults u rpanuiry Boundary B 2D okhe, a Takxke
BBINIOJIHUTh HEKOTOpBIE IpeaBapuTeNbHble mpouenypsl. Ilepeiinute Ha Briaaky (Geometry u
OCTaBbTE TaJlOYKH TOJBKO OKOJIIO muiutapoB ¢ (opmoit Vertical u Linear, takum obpasom
MTOATBEPIKIast, YTO MUJIIAPHI CETKU HE OYyT M30THYTHIMH U Tiepecekaromumucs (puc.11.5).

1\ Pillar gridding w

| Settings | More | Geometry |Expert | Faults | Legend | Hints |

Pillar geometry 4

Vertical Linear Listric Curved

H H H BH

[Fonfauted pillar geometry

Vertical Linear || Listric [ ] Curved

Tolerance distance: 10 % of increment

Faulted pillar geometry

() Use closest pillar in fault
(@) Create pillar geometry type:
WVertical Linear [ | Listic [ | Curved

Tolerance distance: 10 % of increment

Resample shape points (recommended) 4

Puc.11.5.

Jlanee mepeiigure Ha Bkiuanky More u BeiOepute pexxum noctpoenus Vector field method.
Haxmute Apply. Cetka noctpoennas Ha ocHoBe npotecca Pillar gridding oroopakena B 2D okne
(puc.11.6). Kak BuaHO 10 TaHHOMY PUCYHKY, ITOBEPXHOCTH Pa3JIOMOB OBLIH BCTPOCHHBI B CETKY B
BHJIC 3Mr3aroo0pasHeIX JuHHIM (T.K. BeIOpaH pexxum Make zig-zag type faults).

Jlanee HEOOXOIUMO PEIAKTHPOBATh AAHHYIO CETKY, UCIOJb3Ysl OCHOBHBIC METO/IbI, MTPE/laracMble
B Petrel.
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1) «ToyHOE» BCTpanBaHUE CETKU 110 HAITPABICHHIO BEIOPAHHOTO pa3jioMa.
Axrusuposas npouecc Pillar gridding, na npaBoii naneian okHa 0TOOPa3UIIUCh Pa3TUYHBIC HKOHKH
IUISl peAaKTUPOBaHUsl CeTKU. s TOro, 4ToObl CeTKa TOYHO BCTPOHMJIACh B BHIOpPAaHHBIH pa3jiom

| ||J

UCIIOJIB3YIOTCS MKOHKH | === | 1 (Set I- direction (nam J)). ITepeitnute B pexum Select/pick

s

mode Y LICJIKHUTE Ha PA3JIOM HAXOMSAIIMICS, HAIIPUMED, B IPAaBOM BEpXHEM YIIIy, a 3aT€M Ha

UKOHKY | = | Pa3mom okpacuics B 3enenbiii 1isetT. Haxkmure Apply. Kak MokHO 3aMeTHTh, CeTKa
MOJIHOCThIO BCTpOWJach B BbIOpaHHBIM pasnom. [loBropuTe maHHYIO Hpoleaypy ¢ APYTHUMH
paznmomamu, BbIOMpasi maHHbIe pexuMmbl (puc.11.7). Tlpu pabore B pexume I paziom
OKpAILIMBAETCs B KPACHBIH 1IBET.

Eciu pasnoMm uMeeT NpeMMyLIECTBEHHOE HaIpaBJIEHWE BIOJIb OCH X, HE pPEKOMEHIyeTcs

|J

UCII0JIb30BaTh PEXUM u HaobopoT. B mporuBHOM ciyuae, Petrel BhimacT ommOKy wim

3aBHUCHET.
He naskumaiite OK, He O0yAVUM YBEepEHHBLIMH, YTO PEIaKTHPOBAHHE CETKH 3aBepUIeHO.

0330 window 1 [2ny] 3¢ BT 20 window 1 jiey] 3¢ [[E) Well section window 1 [SSTVDT 3¢ [EEJ2D window 3 ] 3¢ [EBJ30 window 3 [Any) % [EJ2D window 7 [iey] X

Puc.11.6.
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] % B0 window | i) 32 |TE] el secton window 1 [SSTVD] % [HE 20 window 3 jtey] % FEBI0 window 3 tey] % (I 20 windon 7 [Aen] xl

Puc.11.7.

Ecnmu cerka, BcTpoeHHast B pa3lioM He ycTpowina Bac, MOXKHO cienatb oOpaTHYIO MpOIEmypy.

[Mepeiinure B pexxum Select/pick mode

HUCKIIIOYUTH U3 TCX, IIO KOTOPBIM MPOUCXOAUT BCTpaWBAHHUEC CCTKU M HAXMHUTC HAa MKOHKY

s

, KJIMKHUTE Ha TOT Pa3jiioM, KOTOPBIH HEOOXOAUMO

i

(Set arbitrary direction (A)). Haxmure Apply. Bsl 3ametute, 49ro Temeph ceTKa HE
«IOJICTPAMBACTCS» MOJ] TAHHBIN Pa3JIoM.

2) Ykazarenb HalpaBJIeHUH, CO3aHUE TPEHIOB.

PenaktupoBath ceTKy MOXKHO HE

U IIpU IIOMOIIM «PYYHOI'O» YKa3aHUS HAIIPABICHUS CETKU, UCIIOIb3YS PEKUMBI u

(New I-trend (umm J)).

TOJIBKO ITPH ITOMOIINHX €€ BCTpanBaHUA B IIOBEPXHOCTH pa3jioMa, HO

|, | i

[IpenBapuTenbHO OTPENAKTUPYITE pa3IoOMbl Tak, Kak mokazaHo Ha puc.11.7. Ilepeitaute B pexum

T L
| nossurcs Kypcop |

, C TIOMOILIbIO KOTOPOTO BPYYHYIO PUCYIOTCSI TPeHAbl — OTPE3KH,

«IIPUKA3BIBAIOMIUCY) CCTKEC BCTPAMBATLCA B HUX. I[.HSI TOrOo, 9TOOBI «3aMKHYTb» TPCHHO, TO CCTb

3aKOHYUTH €T0 pUCOBaHME, KIIMKHUTE J1BA pa3a M0 TOUKe ero okoH4aHus. Hapucyiite BepTukanbHoe

HaIlpaBJICHUE, UCIIOJIb3Ys PEKUM

rl

(puc.11.8).
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[Jaey] % |FB)20 window 1 [Any] 3 [[FF) ekl section window 1 [SSTVD] X |FT2D windew 3 [Amy] 3 [ETJ30 window 3 [4ny] ¢ [T 2D window 7 jdry]

Puc.11.8.

[lepeiinure B muamoroBoe okHo pekuma Pillar gridding ma Bxmagky Faults (puc.11.9).
HapucoBannsie Tpenp! oTpasmiuck B MeHto All trends. Haxxmure Apply.

= Pi'lm'gridd' g T PO ddina/Fault .. M3
Saltings | More | Geometry | Expert
Fauts Legend | Hints

Grid with visible fauls / trends
@ Grid with selected fauls / rends

| £3 Update bsts from vesble | || 73 Update visible from ksts

Al faulta | All trends
| Faults T
figp(v] Fault1
fign[v] Fault 2
fip[w) Fault3
figa[v] Fault 4
fiplvl Faults

' Aoply 7 OK 7 Cancel

Puc.11.9.
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B pesynbrare co3maHHBIX TPEHIOB ceTKa Mpuodpena Bui, coorBercTByrommii puc.11.10. Cerka
TOYHO BCTPOWJIACH B YKA3aHHBIE HAIIPaBJIICHHS, HO, KaK BHUIHO II0 JaHHOMY PHCYHKY, JOBOJIBHO
HEY/Ia4YHO BCTPOMJIACH 10 HAIpABICHHIO |-TpeHma. Jlis Toro, 4ToObl yNalUTh NAHHBIA TPEHI,

nepeiiaure B pexxum Select/pick mode [:3 IIEJNKHUTE 10 JAaHHOMY TpeHay u Haxxmute Delete na
knaBuarype. Kimukunre va Apply. Cerka orpenaktupoBana (puc.11.11).

1] 2 |EH 20 window 1 [Any] 2 | Well section window 1 [SSTVD] 2 |20 window 3 [Any] € |E[] 30 window 3 [Any] 20 I 2D window 7 [A

Puc.11.10.
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nyl % |BI20 window 1 [Any] x |EE] well section window 1[SSTVD] X |BB)2D window 3 [Any] X |ER)2D window 9 [any] % PB)2D window 7 [An

Puc.11.11.

‘T select and edit/add points (E).
, ¥ TIPH TTIOMOIIY KYPCOpP MBIIIKH JBUTANUTE B JTIOOBIX HAIPABICHHUIX

, UCIIOJIb3Yysl PEXHUM

v

YUTE JAaHHBIN PEXUM

OdeHp yno0OHO peIaKTUPOBATH TPEHIIBI

AKTUBHD

M00YI0 U3 TOYEK HapUCOBAHHOTO TPEHA.

WOeT JMaJioTOBOE OKHO,

[locne 3aBepmieHuss penakrupoBaHus ceTku Haxmure OK. Bol

JNEUCTBUTEIILHO JIM 3aBEPLICH IIPOLIECC PENAKTUPOBAHUS U MOKHO

b

CIIpalInBaromice 1MOJIb30BaATCIIA

Haxmute OK.

11.12).

5 (puc

JIM TEHEPUPOBATh CTPYKTYPHBIN KapKac

Petrel

ant to cortinue generating the top and base skeleton grids?

Mid skeleton grid has been generated.
Hirt: Inspect the 3 different skeleton grids after the 30-grid is made!

Do you w

Mo

Puc.11.12.
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IToctpoennsiii kapkac Pillar gridding oroopaxen B mogenun Corner point gridding xa manenu
Models (puc.11.13).

[ G Models - 3 %
Madel_1 |
4 7J (¥ Comer paint gridding
4 (@[] Fault model
o oy Fauls
9 ] Faut 1
657 ] Fout 2
G Fault 3
figp Faul 4
g Fauk 5
awfs Tands
L Trend 1
r Boundary
[ [~ Pillar gridding
Bl v Skeveton
& v Fauds
Hodzons
Edas
Rtersections
Propesties
Fak fiter
Zone fiter
W Sagmant fifer

GNHEAER@RE

= |nput @ Maodels |!“L Results | Templates

Puc.11.13.

Oto6pasute kapkac Skeleton u pasnomsr Faults B 3D oxue (puc.11.14). O6paTiTe BHUMaHHE, YTO
MOCTPOCHHBIC CETOYHBIC MOBEPXHOCTH HE SIBISIFOTCSI TOPU3OHTAMH TEOJIOTHYSCKON MOJICIH, a JIHIIIb
CTPYKTYPHBIM KapKacaMH, B KOTOPbIE BPEe3aHbl Pa3JIOMBI.

CoxpaHuUTe MPOEKT.

ED 30 window 1[&ny] X |1 2D window 1 [Any] X |[0%) Well section window 1 [SSTVD] X |BNJ2D window 3 [Any] X |ED) 3D window 9 [Any] X |P1g 2D window 4 [Any] X

Puc.11.14.

120



12. IPOIIECC MAKE HORIZONS. BCTPAUBAHUE PA3JIOMOB B CTPYKTYPHbBII
KAPKAC, CO3JAHBIN B ITPOIIEAYPE PILLAR GRIDDING

B mpenpinymem ympaxHeHWH Oblia CO37aH CTPYKTYPHBIA KapKac, COCTOSIIIUN W3 TMHJUIApOB.
CIeayromum 3Tarom MpH MOCTPOSHUH MOJISITH SIBIISICTCS. BCTPAMBaHKUE PAa3JIOMOB B CO3JIaHHBIN ITpH
nomouiu npouecca Pillar gridding crpykrypHsbiii kapkac. /laHHBIH MPOIECC OCYIIECTBISECTCS MPH
nomoinu npoueaypsl Make horizons.

Hns paboTsl B JTaHHOM yIpaxHEHUHN OTKpOMTE MPOEKT
D>Student_Education>Petrel>Project EXC> Make horizons > Make horizons.pet wim
paboTaiiTe B CBOEM MPOEKTE, KOTOPHIN OBLT COXpaHEH B MPEABIAYIIEM YIIPAKHCHHIH.

Ortkpoiite nporecc Make horizons, koTopsiii pacnonoken Ha Bkiaaake Corner point gridding na
na"enu Processes.

! &5 Processes -~ 3 X

ﬁ Fault frameworc modeling -
m Heorizon modeling
4 Comer point gridding
@ Structural gridding
j Define model
'ﬁ'ﬁu Fault model from structural framewark
gty Fault modeling
@.ﬂ Pillar gridding
i@ Make horizons
Depth convert 30 grid

m

Make zones
Layering
@ Local model update
Stair-step faulting -

) Cases % Processes |33 Workflows Windows
Puc.12.1.

B oTkpbIBIIEMCSl IHATOTOBOM OKHE Tmepeiante Ha BKIanky Horizons (pumc.12.2). B manHoM
YOPaKHCHUH B KAYECTBE HAYAJIbHBIX TOPU30HTOB OyIYT MCIOJIb30BATHCS TOBEPXHOCTH U3 MOJCIN

5|

Structural framework. Jlo6aBsTe Tpu CTPOYKH, Ha)KaB Ha MKOHKY E=* | Tpu pasa u meperaiure B
nojsie Input#l nosepxuoctu Z(TOP), Z(MID) u Z(BASE) u3 monenu Structural framework (unu
u3 manenmu Input). Mogens Corner point gridding gomkHa ObBITh aKTHBHA, YTOOBI
reHepUpPOBaHHBIE Pa3IoOMbl ObUTH coxpaHeHbl B Hell. Haxkmute OK.
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Horizons | Settings [ Faults | | vell adj [ii2 Uneerzing; | Hins |

Hints forthetable:  Horizon type D Conform to: D Use horizon{autt lines: D Input: D

£ (0]
Use

Index H:ar:ﬁ:n Status 'rti':la‘:::s "_‘;;i:;" Wwell tops Input #1
Tin:

1 &@|ZoP | o New 0 ZY: (=] 3= FR]

2 &|ZMD) | O New 0 M Yes |= [=]|&fz (M)

3 @@|ZEssE o New 0 FYes |2 =)|&AZ (BASE)

4 . ] ¢

[y | [voKk | [ Cancel |
Puc.12.2.

[ToBepxHOCTH, MOCTPOCHHBIC HAa OCHOBAaHMM CETKH, co3laHHoi mpu mpouecce Pillar gridding
oroOpazuuchk B Mozenu Corner point gridding B cetke ¢ nHasBanuem Pillar gridding (puc.12.3).

Pa30eiiTe Moenb Ha ci10M, UCTIONB3Ys Tpouecc Layering (puc.12.4, ynpakHeHue 6).
* Ef Models - 0 X

N0 Made_1 -
4 7 4] Comer point gridding
a i (] Fauk model
& oy Faedts
%7 ] Foul 1
667 ] Fault 2
659 [ Fout 3
59 [ Fauk £
G [ Feulk §

P Input K Models |3 Resulis | Templstes

Pnc.12.3.
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wdow 1 [Any] 3¢ |E2D window 1 [Any] ¢ |[EE] Well section window 1[SSTVD] 3¢ |EBJ2D window 3 [Any] ¢ [EB3D window 8 [Any] 3¢ |FBJ2D window 4 [any] % EB3D window 10 (any] ¢ DN
|

Puc.12.4.

BOITPOCHI 1J1s1 CAMOKOHTPOJIA (x ynpaxuenusm 11 u 12)

1) B gem riaBHoe ocobeHHOCTh mporiecca Pillar gridding? Uem manHBINM npoliecc OTIIMYACTCS OT
nporenyp Make simple grid, Structural framework u Structural gridding?

2) B uem ero ocHoBHOE mpeumyiiectBo mporecca Pillar gridding ot mporeayp co3maHusi ceTok,
OIMUCAHHBIX B MPEIBIAYINNX YITPAKHEHUSIX?

3) Uro Oymet co3aaHo mpu 3aBepiiennn padbotsl ¢ mporeccom Pillar gridding?

4) Kakre BXOHBIE JaHHBIE UCTIONB3YIOTCS s paboThl ¢ mporieccom Pillar gridding?

5) B ueM 0COOEHHOCTh UCTIOIH30BAHUS TPEHIOB M HATIPABJICHUHN TPU PEAAKTUPOBAHUH CETKHU?

6) Ilpu momolu Kakoro mpolecca MOBEPXHOCTH MOJENIM BCTPaUBAIOTCS B CTPYKTYPHBIM Kapkac?
KakoBbl 0OCHOBHBIE OCOOEHHOCTH JAHHOUN MPOIEAypPHI?
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13. CO3JAHUE ®AIIMAJIBHOMN MOJIEJIA. ITPOIIECCHI SCALE UP WELL LOGS 1
FACIES MODELING

[Tocie ocBOEHMSI HaBBIKOB IOCTPOCHHS CETOK PA3IMYHBIMA METOJAMH, IPETyCMOTPEHHBIMH B
Petrel, ciiepyromum 3TarmoM npu MOCTPOSHUU T€OJIOTMIECKOM MOJICIH SBJISIETCS CO3/IaHIE MOJICTICH,
XapaKTepU3YIOIUX pPAa3TUYHbIE CBOMCTBA TEOJIOTMYECKUX HEApP — MOPHUCTOCTb, a0OCONIOTHAs
MPOHHUIIAEMOCTh, (aruu. [lose MOPUCTOCTH M MPOHULIAEMOCTH CTPOSITCS Ha OCHOBE KapOTa)KHBIX
nansbix (KP, KPerm), a mose ¢amuii Ha ocHOBe "OTpUCOBaHHBIX" BPY4YHYIO B yIpakHeHHH 4
(hanMagbHBIX KOJOHOK.

Hns paboTsl B JTAHHOM yIpaxHEHUHN OTKpoOMTE MPOEKT
D>Student_Education>Petrel>Project EXC> Facies modeling > Facies modeling.pet wu
paboTaiiTe B CBOEM MPOEKTE, KOTOPHIN OBLT COXpaHEH B MPEABIAYIIEM YIPAKHCHHUH.

Ha nepBoM stare noctpoeHus ¢anuaabHOH MOJETH HEOOXOIUMO «O0TOOpasuTh» (amuu, KOTopble
ObuTH "OTpUCOBaHBI" BpyUHYIO, Ha CETKY. Y HAcC €CTh MPUIMYHBINA BBIOOP CETOK Ui BbIOOpA TOi, Ha
KOTOpOi OymeM co3maBaTh uHTepecyromue Hac moinss — 3D grid B momenm Model 1, Pillar
Gridding B mogenu Corner point gridding u Structural grid 1 B mozenu Structural gridding.

B manHOM ympakHeHuH (M B CICAYIOIIMX) Mpeaiaractes ucmois3oBarh cetky Pillar Gridding,
KOoTOpas pacroyioskeHa B mogenu Corner point gridding. IlposepsTe, pa3outa in AaHHas CeTKa Ha
cio, 0TOOpa3sWB CKBaXKMHBI W HakaB rajgouky okono Edges. Ecnmu cerka Pillar Gridding ne
pa3burta Ha ciou, TO BeiaenuTe mozaeiab Corner point gridding (caenaB ee )HpPHOI) U OTKPONTE
nporiecc Layering, kortopselii pacmonokeH Ha Bkiaake Corner point gridding wa manenu
Processes. Paz0eiite ceTky TakuM 00pa3oM, 4ToOBl Ha KaXIyl0 30HY mpuxoauiocs 1o 10 cioes
(puc.13.1).

Make layers
Common settings

Build along:  Along the pillars hd J Horizons with steep slopes

ﬁ [ Use minimum cell thickness: |1 ) Include proportional fractions, start from: | Top

Zone specific settings

Zone division: J Reference suface: | Restore eroded: | Restore base: J @ E]

Name Color Calculate Zone division R::?_;:g:e 2?:::: Riséts-:;re Status
E Zone 1 - |[¥] Yes Proportional | Mumber of layers: 10 [ Yes [ Yes + Done
g Zone 2 «||[#] Yes Proportional | Mumber of layers: 10 [[] Yes [ Yes + Done
v Aoy | [vOK | [ Cancel

Puc.13.1.
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Janee otkpoiite mporecc Scale up well logs, pacronoxennsiit Ha Bkiaagke Property modeling na
nanemu Processes (pue.13.2). Ilpu momomm naHHOrO mporecca, QammanbHas KOJOHKa Oyaer
"oxera" Ha CETKY BJIOJIb CKBAXKHH.

ﬁﬁm -~ 0 X

é Make contacts -
4 Property modeling
ﬂI Geometrical modeling
| Hﬂ Scale up well logs

Data analysis
‘ Geometrical trend modeling
D Trend modeling
24 Userdefined object creation

E Training image and pattem creation

@ Facies modeling

Petrophysical modeling

@ Fault analysis

@ Structural and fault analysis
* Upscaling -
! Cases | J& Processes |@ Workflows ".'-.l"mdnws
Puc.13.2.

m

Otkpoercs auanoroBoe okHo (cm. puc.13.3, mpu stom moxaenr Corner point gridding u certka
Pillar gridding momkHa ObiTh BbImeeHa). Beioepute Create new u Well logs B moxe Input,
MOATBEPIKAast TEM CAMBIM, YTO B Ka4eCTBE BXOJHBIX JAHHBIX HCIOIB3YIOTCS KApOTaKHbBIEC JTaHHBIC
u3 Biimagaku Global well logs va mamenu Input. B mone Select BeiGepure Facies, rem cambiM
¢anuansHast MoJeb OyIeT CTPOMTHCSA Ha OCHOBE (parmanbHbIX Koj1oHOK. Haxkmute OK.

Make property

o @ Show result in well section
O Edit existing:
@ Overarite
Use local grid filter D Replace and add new D

Leave all other cells unchanged
Input

B @ Well logs
EH M

3 O Poirt attributes

Select 1=l I
& cau
[gy Settings GR
ILD —
IUse bias LLD m
Upscale: SONIC
2
Upscaled from: None T neutron
) R RESISTMITY
Scale up settings Wi Gz3 "
Average method: Arithmetic| [ MGZ
Y mpPz
Treat log: As points |4 RoRe
5;5 NGL
Method: Neighbor ¢ :@:' neutron11
BK
Use facies weighting —
[T] Min. number of poirts in cell: il = A
||
(v fopy | [vOK ][ Cancel
Puc.13.3.
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Ha manenmu Models B mogenu Corner point gridding u cerke Pillar gridding B mone Properties
nosiBuiiach Bkiaaka Facies(U) (puc.13.4).

Oro0pasure Bce ckBaxkunbl u Facies(U) B 3D okue (puc.13.5). Kak BuiHO MO JaHHOMY PUCYHKY,
(anmanbHble KOJIOHKH <JICTJIN» Ha CETKY COTJIACHO €€ CIIOMCTOMY pa30ueHHIO.

B Models - 1 X

Model_1
4 j +| Comer point gridding
’ E@] Fault model
4 8 ¥ Pillar gridding
Skelefon
Fauffs
Horzons
&[] zopy
@ [ D)
&[] Z(BASE)
Edges
Infersections
Froperies

&8 &

@ES

JEE®
by (e
15
¥

200

@
§
3
¥

d ﬁ Structural frameworks
New model
Structural gridding

™= Input @ Models rlﬁ Results : Templates

Puc.13.4.

[ 3D window 1 [Any] > |BB)2D window 1[any] X | el section window 1[SSTVD] > |BR] 2D window 3 [Any] X |

Puc.13.5.
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Jiis Toro, uroosr mpouecc Scale up well logs 6su1 Gonee monsiteH, orkpoiite okano Well section
window, oro0Opa3uTe Ha HeM KapoTaxxHble naHHble Facies n3 manenu Input, Brmagku Global well
logs u Facies(U) u3 moxenu Corner point gridding (puc.13.6). Kak BUIHO 110 JaHHOMY PUCYHKY,
Kaxxast u3 30H kosoHku Facies(U) pa3oura Ha 10 ciioes.

B 0 i 1 ] 0 T 0 it 1 ) l{n—-ﬁm—m—irjﬂ‘ﬂ xﬂi‘ﬂ-w-iw % |30 vt § ] 2 [ et & ] 2 ] DG i 10 ] X T il i il
L] m

F1ESSTVEY - iy m- Hamm Cr o]
HIve T oL

T56.1 3 7609 3 TEEA ' 7508 3
s 200

200 3 500 4 900 :
: é ; 1000 ;

1000 3 1000 3 1000
: E 1100 -

1100 _.E 1100 é 1100 ' 3
3 : 1200 4
3 Sand 1 3 E

1200 3 1200 3 1200 o :
3 : 1204 |||l

1300 3 1300 3 1300 E

 sand
BASE
Facies Facies(U)
Puc.13.6.

Ha crnenyroniem stare mocTpoeHus panuaabHOW MOAen OyIeT HCIOb30BaThes mporecc Facies
modeling, koTopslii pacionoxkeH Bo Bkiaaake Property modeling na nanenu Processes (puc.13.7).

ﬁl’rmm - 0 X

é Make contacts -
4 Property modeling

IjI Geometrical modeling

Hﬂ Scale up well logs

m"@i Data analysis

‘ Geometrical trend modeling

D Trend modeling il

2 Userdefined object creation

E Training image and pattem creation

5 ] Facies modeling | T

Petrophysical modeling

I@ Fault analysis

% Structural and fault anatysis
* Upscaling -
. Cases | J% Processes @ Workflows indows

Puc.13.7.

m

AKTUBHpYHTE (OTKpOWTE) MaHHYIO Tpoueaypy. B oTkpeiBmieMcs nuamoroBoM okHe (puc.13.8)
BeiOepuTe Edit existing, TeM caMbIM 11 MOCTPOEHHUS MOJEIH OYAyT HCIONB30BaThCS (alum,
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HAJIO)KEHHBIC HA CETKY, M pe3yJbTupylollee moye Oyaer 3amucano B Facies(U). 3arem, KIMKHYB
JIEeBOM KHOIIKOM MBIIIKYA HAa UKOHKY C 3aMOYKOM, packpoeTtcst MeHio (puc.13.9).

Make model | Hints

O () Create new

f @ Edit exsting: il Facies [U] -

@ Status: Is upscaled

[ Comman l[ Zone settings J [] Global seed:  |21322 i

E A 2 WO ENEEE00

§# Sequential indicator simulation -
(v Aoy | [v oKk ][ Cancel

Puc.13.8.

[Mepeiinure Ha Bkuaaky Facies. B nanHoit Bkiagke 0ToOpaXKeHbI BUABI (halluii, HCIIONIb3YEMbIC IS
MOCTPOCHMSI MOJICIIM U MX TMPOLEHTHOE conepkaHue (B ckoOkax). [Ipu momoriu CuHEW CTpeNnKu
neperamute panuu Shale u Sand B mpaBoe oxomiko (OOpaThTe BHUMaHHE, YTO BCE JCHCTBHUS
nenatotcst s Zone 1). Beibepure meton noctpoeHust Sequential indicator simulation. Haxwmure

Apply.

128



Make model | Hints |

B () Create new
/@ Edi existing: il Facies [U] -
Status: |I5Lpscaied

Global seed: 7
~  NRNEEE00

i Zones: i . Lol
Mo conditioning to facies. The zone is modeled in one single operation.

o fac. | B Sequentilindcator smuiaton a
& Facies @Semrgs | Expert |E) Hints |

[ 0: Shale [52.01 %] =

] 1:Sand [47.39 %] - %|
[ 2 Noname [0 %] |f =
B 2 Noname [0 %] \ B
[] 4 Noname[0%] |@|
B 5 Noname[0%]

m]

[¥] Same variogram for all facies D

v Aoy | [vok || cancl

Puc.13.9.
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[Tocre nmpoaenaHHbIX IEHCTBUN, HAKMUTE Ha UKOHKY nl (Show data analysis dialog, puc.13.9).

AxrtuBupyite pexxum Use upscaled, BeiaennB HKOHKY ﬁ BeIOCpHTE Z0NE 1 B mone Zones u

Ha)KMHTE HA UKOHKY l = l(pnc.13.10).

{2 Data analysis with "Comer pu- ar gﬁd?m-g' — i

p— — = 1
Propety: Wl Facies [U] -

ﬂ i_-@ % Decimation  Decimated number of data: | 10000 |

oS\ B 20 - [ pkEss 0D

v Py (v OK ][ Concel |

Puc.13.10.

Kak u B mpempimymem ciydae, packpoercs MmeHio (puc.13.11), B KOTOpOM MNpenoCcTaBisieTcs
BO3MOKHOCTH MCIIOJIb30BaTh BEPOSATHOCTHBIE MEXaHU3MbI TOCTPOCHHUS (PMIIBTPALIMOHHO-EMKOCTHBIX
U TEeTpOPU3NUYECKUX CBOWCTB T€OJIOTMYECKONW MOJEIH (COBMECTHO C METOJOM HHTEPHOISIHH,
KOTOpBhIE OBUIM BBIOpaHBI B OKHE, COOTBETCTByIomeM puc.13.9). Hcnonp3yiite paznuyHbie
BapUaHTbl KOPPEJSILIUM CKBAKUH, HUCIOJb3ysd pEXKHUMbI, IOKazaHHble Ha puc.13.11 kpacHbIMU
crpenkaMu. Kaxnplii clioil XxapakTepu3yeT AONI0 KaXIoW ¢amuu B HEM. Y3Jbl KPUBOM MOXKHO
IepeMelarb, yAEpKUBas JIEBYI0 KHONKY MbIIH. PegakTupoBaHue KpHUBOM IO3BOJIUT HW3MEHUTH
JIOJTIO TIecuaHuka B ToM i uHoM cioe 3D cerku. Haxxmute OK.
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Propesty: Bl Facies [U] -
BYR]@ 1% [ Dcmston  Decmated rumberchdota: 1000
R e - W EEEas 00
No condiioning 1o facies. E@as D
) o] R
[ ﬁm—@m[ﬂmﬁﬂmj x
@ H 0 Shale
|~ g%ﬂ@ EEg
[ Omgrial faces progorion ¥ ' Probabdty curves
O 20 40 60 B0 100 0 02 04 06 08 1
1
2
3
]
ES
| g
7
8
9
10
80 100 0 02 04 06 08 1
|v oty ||voOK || Coce |
Puc.13.11.

Haxwmure OK. Bpl cHOBa okazanuch B JMajJoroBoM OkHe, kak Ha puc.13.9. B mone Zones
BeIOepHTE Z0NE 2 1 MOBTOpHTE onucaHHyto npoueaypy. Haxmure OK. Utak, danuansaas Moaensb
Facies(U) moctpoena. Otobpasure nannyro mozaens B 3D okne (puc.13.12).

PekoMeHyeTcss TOCTPOUTh Ppa3lUyYHbIC BapHaHTHI (halMaTbHBIX MOJEJICH, HCIONb3Ysl pa3HbIC
meroasl naTepnosiuu (Method for zone /facies, puc.13.9) u pexxumbl, yKa3aHHBIE CTPEIKaMHU Ha

puc.13.11.
CoxpaHuUTeE NMPOEKT.
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@wwmaommw} 3 |20 window 1 [Amy] 3 | well section window 1 [SSTVD] 3 |FI 20 window 3 [8ny] 3 |EF] 30 window 8 [Any] 3¢ |FB)2D window 4 [2my] % ED) 2D window 11 [Any] x|@\v

Puc.13.12.

BOITPOCHI JIs1 CAMOKOHTPOJIA

1) Ha ocHOBaHMM Yero cTpouTcs Mojelnb (haruii?

2) lns wero ucnonb3yercs nporiecc Scale up well logs?

3) Kakoit mporiecc ucronb3yeTcs A MOCTPOSHUsI paruanbHOM MOIETH?

4) HazoBuTe METObI HHTEPIIOIALNN, KOTOPbIE TPUMEHSIOTCS sl IOCTPOSHUS MOJeNn?

5) Kakue cymecTBylOT HMHCTPYMEHTHI MpH pabore ¢ mpomeccom Facies modeling s
BapbUPOBAHUS JIOJIH KXKI0W U3 (aruu B KKI0M ciioe?
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14. HACTPOMKA IABJOHOB OTOBPAKEHUA JIJIsI OKHA WELL SECTION

Jns paboTel B JAHHOM YHPAXHEHUHM OTKPOMTE MPOEKT, COXPAHEHHBIH IIOCIE MPEIbIIyIIero
YIPaXHEHUS.
B mexckBakunHoM mpoctpancTBe okaa Well section mMokHO 0TOOpasuTh pa3pe3 Kakoro-iubo

coiictBa 3D cerkm mns  Oonee yaoOHOW Koppensiuu CcKBaXwH. OCHOBHOE YIOOCTBO
HCIOJIb30BaHMs IA0JOHOB W300pKEHHS 3aKIFOYAETCS B TOM, YTO OJIMH Pa3 CO371aB MPABUIO, MO

KOTOPOMY JHaHHBIE Oyayr oro0OpakaTbCsd B OKHAX BH3VAJIW3allMM, JNAHHBIA N1a0JI0OH MOYKHO

IIPUMEHSTH KO BceM okHaMm, npuHaexkammx K tuny (Well section, 2D, 3D u T.4.), Ul KOTOPOTO

3TOT 11a0J0H ObLI CO31aH.

Otkpoiite okHo Well section u otoOpasure Bce CKBaXWHBI, (palalibHbIC KOJOHKH M3 BKIIAJKH
Global well logs u Facies(U) u3z monenu Corner point gridding, kotopasi pacroyiokeHa Ha aHeIu
Models.

B mpaBom Bepxuem yriie okHa Petrel ykasan ma6non oroopaxenus Well section template
2 (puc.14.1).

File Edit View Insert Project Tools Window Help

O BGHSEADE-:H

S55TVD T Tﬂ Well section template 2

&7 Models > 1 X Imgn

Puc.14.1.
_ Templales > 2 % |ER3D wind
» BT Geometrical templates -
» BT Geophysical femplates
» B0 Petophysicalfemplates
» BT Foukpropedy fempistes
> Bl Vakume tempistes
> B Wel log femplates
> B 20 fog femplates
» B Discrefe welllog femplates
» BT Complations fempistes
» BT FProduction tempistes
- B Discrefe propery femplaies
; L-_ Confinuous fracfure property femplaies
» B Discrefe fiacfure propedy fempistes
» BT Geomechanic templates
> B Petroleum systems femplsfes E
> B Continuous other femplafes
» B Discrefe otherfemplafes
> B2 Datums
4B Well section tempiates
T8 Welsection tempiate 7
L-_ Petrel system templates
TH  Welsection fempiste 4
TH  Welsection femplste 5
TH el section !ﬂwpfa‘e g
Td
-— Report templste folder E.} Show settings ...
Impaort fon selection). ..
= Input &f Models ‘ @, Export ... Cirl<E
r"' Favonies Set as default template

Pnc.14.2.
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[epeiinure Ha mnaHens Templates, menkaure mnpaBoit kimaBuimmed wmbeimm 1o Well section
template 2 u BeiGepuTe Show settings (puc.14.2).
IMepeiing Ha Briaanky Well section template nanHOro mMamOroBOro OKHA, BBIACIUTE PEXKHM

-

Background, HaxxmuTe Ha HKOHKY u BeIOepuTe Property (puc.14.3).

Ti Settings for "Well section template 2' - ot S

o Info | Well section template |

Tamplate ohjects | Objects sattings g
[I’L & Sadic:al toacice |
& = 30 grid geometry |
@ o | |
j B Seismic -
: B Simulation property pdc |

I e o

1] Background
T Lewated rad

v Aoy |[vok ][R canca |
Puc.14.3.

B nanHOM OkHe packpoercs HOBoe MeHIo (puc.14.4). Tlepeiinute Ha Bkiuaaky Definition. B mose
Templates BeiGepute Facies, a B mose Grids seioepute Pillar gridding, t.x. darmumansaas moaensb
ObuTa CcO31aHa MMEHHO Ha JaHHOM cerke. B mome Local grid sets Beibepure Facies, Tem cambiM
pa3pe3 CEeTKHM MEXIy CKBaXHH OyneT co3laH Toilbko mius (anuil. Kak BugHO, momxomsiiee
CBOICTBO nojacTaBuiiock aBromarndecku. Haxxmure OK.
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TH Settings for 'Well section template 2' l I I h l I ' P‘ u

o Info | ‘Well section template |

Template objects —————— D Objects settings D
= & Verical track

A Vereal ks € Info | @ Defiition ||~ Style

=i Elg Facies

M Faces Teapiaes: -+ Fhertongiae

5. Facies [U] (Pillar griddi

@ = %--iaqlf:cgel{[l_ll]?[ﬁl;r E::gg Show data with chosen template’s measurement D

""" 44 Borehole markers Grids: @ Fillar gridding -

= [—]ﬂﬂ Background

= P g Local grid | v| Enable

|§| ----- %ﬁ_ Deviated tracks

" | Facies [U]

EmE 8

(=] =]

(v 2oy | [v oK | [ Cancel

Puc.14.4.

Kak Bumno mo pwuc.14.5, mocine pemakTupoBanus Imabiona otoOpaxkenus, B okae Well section
window otoOpa3suiics pa3pe3 B MeKCKBaXHMHHOM MPOCTPAHCTBE [T CBOICTBA THIA (aIlHid.

Terepb MpH OTKPBHITHH HECKOJBKHX OKOH, MOXHO HCIIOJIb30BaTh OJAWH MIA0JOH, MaKCHMAJIbHO
yIoOHBIH 1715 Iostb3oBatens. [11aba0H MOXHO BBIOpATh M3 CIMCKA, KOTOPBIA PACIIONIOKEH B JIEBOM
BepxHeM okHe Petrel (puc.14.1).
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Pidow 1 [Any]_ X [FBJ20 window 3 [fy] % [ERJ30 window 3 [Any] _ [BI20 window & [Any] % [ED30 window 11 [Any] X _[£%] Well section windaw 4 [SSTVD] 3 [[£3] Well section window 5 [SSTVD]_ X
P1[SSTVD] 349 m 4] P2 [SSTVD] 254 m] P3 [SSTVD] 525 m —| P4 [SSTVD] 1185 m ———
SO [ ralll W Facl) =00 ral WG] =V rall RG] =00 rall MFau)
1:10680 1:10680 1:10580 1:10680
§26.1 3 826.1 3 826.1 3 §26.1 3
900 3 900 3 900 3 900 3
1000 3 1000 3 1000 3 1000 3
1100 J 1100 3 1100 1100 J
i sand E E E
1200 3 1200 3 1200 3 1200 3
1300 3 1300 3 1300 3 1300 3
1400 1400 — =8| 1400 1400 3 —
1500 3 1500 1500 1500
(1600) (1600) (1600) (1600)
(1691,1); (1691.1) (1691.1) (1691.1)
|
Puc.14.5.

CoxpaHHTE MPOEKT.
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15. HOCTPOEHHUE MOJEJIX TIOPUCTOCTHU. MPOLUECC PETROPHYSICAL
MODELING

Hns paboThI B JTaHHOM yOpaKHEHUU PEKOMEHAVETCS OTKpPBITH IIPOEKT
D>Student_Education>Petrel>Project EXC> Property modeling > Property modeling.pet.

ANTOPUTM MOCTPOEHUSI MOJIETH MOPUCTOCTU OYIET BO MHOTOM IOBTOPSTH JITOPUTM MOCTPOCHHS
(hanmranTbHON MOJCIIH.

B mepByro ouepenb, HEOOXOIMMO CIPOCIHMPOBATH KapoTaxHbie KpuBbie KP (HamomMHUM, YTO
UMEHHO OHHU XapaKTePH3YIOT MOPUCTOCTh) CETKY. B JaHHOM YIpakHEHWH, KaK U B MPEIBIAYIIEM,
Oyzmer ucnosib3oBaThest Monenb Corner point gridding u cerxy Pillar Gridding. Haxxmute Ha
JaHHYIO CETKY, BBIICIHB €€ )XKUPHBIM MPUPTOM. MOIeNb MOPUCTOCTH OyIEeT COXpaHEeHa B TAaHHYIO
MOJICTIb.

Ortkpoiitre mpouecc Scale up well logs u3 Bxkmagku Property modeling ma nmanenu Processes
(puc.15.1). Beibepure Create new, Tem cambIM co3faBas HOBoe mojie B Momenu Corner point
gridding. B mone Input Beibepure Well logs, takum o6pa3om, Momenb MOPHUCTOCTH OyaeT
MOCTPOCHA HAa OCHOBE KapOTaXHBIX JaHHBIX; B moyie Select Beioepure KP (kapoTakHbie KpHBBIC
nopuctoctu KP). Haxxmute OK.

sﬂ Scale up well logs with 'Corner point gridding/Pillar griddin...u

Make property

0 @ Create new @ Show result in well section
A © Edi existing: Facies [U]
@ Overwite
Use local grid fitter J Replace and add new

Fl

Leave all other cellz unchanged
Input

B @ Well logs
33 ) Weltop attributes

B8 O Point attributes

Select Y KP -
E:;L,; Settings |_:_"" Zones |'_= Vilerghted |t._.h Seed |
[T Use bias Wells: E
Upscaled property: Facies [ [ Use saved search
Upscaled from: [l Facies =
Scale up settings = Wells i
Average method: Arithmetic - =! Produ
Treat log: As points " E
Methaod: Meighbor cel - ) F
|ze facies weighting E
[T Min. number of poirts in cell: |3 Pl
1 }

v Aoy | [v oK | [ Cancel

Puc.15.1.
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«OToOpaXkeHHBIC» Ha CKBaXXMHBI KapoTaxubie KpuBble KP(U) oroOpasunuch Ha BKJIaaKe
Properties mogenu Corner Point gridding (puc.15.2).

: & Models > I X

> T 0[] Model_1
4 7 [¥| Comer point gridding
. E@ [] Faul model
4 {8 ¥ Pillar gridding
> Bl [ Skedefon
> @ [ Fauls
4 @ Horzans
& [ z(ToP)
& (] zMD)
&5 [ ] Z(BASE)
&[] Eoges
» @ [ infersections
4 @ ® Popeties
mh () Facies [U]
'NOY kP (U]
© 4 v Foutfiter
- B (W] Zone fiter
4 ﬁ Segment fifer
- 5 [ Structural frameworks
» T ) [ Mew model
A | Structural gridding

™= Input E Models : Templates WA Results
Puc.15.2.

B 3D okne oto6pasute Bce ckBaxkunbl 1 KP(U) u3 mogenu Corner point gridding (puc.15.3). Kak
MOXKHO 3aMETHTh, KapOTa)KHbIe KPHUBBIC, KaKk W B ciydae ¢ (aluaibHBIMU XapaKTEPUCTUKAMH,
«JIETJIN» Ha CETKY BAOJIb KaXI0H U3 CKBAYKHH.

OTpenakTupyiTe IIBETOBYIO CXeMy H300paxeHwus. (s 3TOro Ha)KMUTE MPaBOW KJIABHINEH MBIIIN
na KP(U) u Beibepute Edit global color table. B orkpeiBmemcst guamoroBom okue (puc.15.4)
MOJKHO OTKaTMOpOBaTh IIBETOBYIO CXEMYy [0 MAaKCUMAIbHOMY W MHUHUMAIBHOMY 3HAUCHUIO
MOPUCTOCTH, HaXkaB Ha cTpeiaodyku okoso Min u Max. Haxmure OK. UtoObI cama IBeTOBas

nanutpa Obuta oToOpaxeHa B 3D okHe, HOKMHUTE HA UKOHKY .

138



02D window 1 [Amy] X |[B)2D window 1 [Any] X [T 2D window 3 [Any] X |ED 3D window 9 [any] X |BI)2D window 4 [Amy] X |ER)3D window 1

< Style | Info [J Colors
0318221 [~ |4 I e |a|
Max
0.28
0.24 |?|
Colar interpolation: S
@ HSW (Maxd) 0.2 |E|
:é‘g (Min} D1E oo |
| Emphasize ' | £ |
i ! =
Man linear gradient 012 E
=)
o m
! lJ 0.04
0 (D~ [ —=1 |S |
|Jﬁpphr | |"'{OK | |ﬁCaru:eI |
Puc.15.4.
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Janee otkpoiite nporecc Petrophysical modeling, kotopsrii pacmonoxken Ha BKjiaake Property
modeling manenu Processes (puc.15.5).

: /5 Processes - o X
é Make contacts -
4 Property modeling
G Geometrical modeling
aﬂ Scale up well logs
@ Data analysis
‘ Geometrical trend modeling
D Trend modeling
# Userdefined object creation
B Treining image and pattem creation
[El Facies modeling
@ Fault analysis
@ Structural and fault analysis
> Upscaling =
. Cases | g% Processes |@ warkflows ‘.'\ﬁndm‘s

Puc.15.5.

m

OTtkpoercst HOBoe nuanoroBoe okHO (puc.15.6). Beibepure Create new u ocraBbTe 3HAYCHHE I10

,

=
4

ymoruanuio Porosity. B mose Zones Beibepure ZONe 1 v HaKMUTE HA HKOHKY

| Make model | ints |

B () Create new

/' ® Edit existing: EM KPU] -
@ Status: | Is upscaled

( Common |[ Zone settings ] (] (7] Giobalseed:  [3207¢ i
(] R 2o WELNEEE00
Facie 0: Sh I ENCHENE NN
: £ Gaussian random function simulation -

Puc.15.6.

Haxxmure Ha ukonky Facies (puc.15.7) ¥ mpOKOHTPOIMpPYHTE, MPABUIBHO JIH OTKaIHOpoBaHa
danuanbHasi MOJEIb MO0 MPUHIMIY «IIPOHUIIAEMBIH-HENPOHUIIaeMbIii KosuiekTop» - 0: Shale, 1:
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Sand. B mome Method zone/facies Beibepure Gaussian random function simulation. Ha
BKIankax Variogram, Distribution, Trends 3anmarorcs pa3nuuHble TapaMeTpbl BEPOSTHOCTHBIX
CXE€M HHTEPIOJSAIUN 3HAYEHUH KapOTaXHbIX KpUBBIX. [loApOOHO B JaHHOM YNpaKHEHHH HX
KacaTbcs HE OyaeM.

[ToBTOpUTE NAaHHBIE ONEpaIMH JUIs BTOPOI 30HBI, BEIOUpas B mosie Zones - Zone 2.

[Tocne BbIMoOaHEHHOW Mpolieaypsl, HaxmuTe OK.

Petrophysical modeling with ‘Corner point gridding/Pillar gridd...
Make model | Hints

B i) Create new

/@ Edit existing: i KP U] v
|| Status: s upscaled

Commen - [] Global seed: 32074 4
[Zones [ U — ]| 4 < [ |M][E 8 & [0]D
[Faces: |[ali Facie v|/[l 0Sh ~| 4 « D [][EE & DD
o L@ ﬂ ﬂfgﬂi;?;s: ¥ Gaussian random function simulation b4
@ Trends 5 Expert Hints

= Yariogram Fa¥ Distribution [ Co-kriging

N

Total sill: 1.0 <A iC
Mugget: 0.0001 o l 4

Range

Varogram type: | Spherical W

Majar dir:  Minar dir:  Vertical:
Anisotropy range: | 2047 2047 165

Maijor direction orientation

N 50
Azimuth: |0 Dip: |0 / \ A5 y

W
A AR

[ ] Local varying azimuth

[ ] Simbox local azimuth comection

Puc.15.7.

Wrak, Moaenb MOpUCTOCTH 0TOOpa3miach Ha Bkiaake Properties mogenu Corner point gridding.
OTtobpa3ute MO/IeNb MOPUCTOCTH U Bce CKBaXKUHBI B 3D okne (puc.15.8).

Jliist Toro, 9To Ha MOjeau ObUTH moka3aHbl uHuu ceTku («Grid linesy), kak Ha puc.15.8, HakMuUTE
paBoii kmaBuineii Mpimu Ha Properties (Bayrpu moaeau Corner point gridding), mepeiiaure Ha
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Bkiaaky Style (puc.15.9) u nmocraBbTe ranouky B okomikax okoyso Grid u Solids. llupuny u mBer
JIMHUI MOXETe U3MEHUTH 110 cBoeMy ycMmoTpenuto. Haxxmure OK.

3arem Haxkmute npaBoi kiasuinei mo KP(U), Beioeputre Show settings u u3yuute ocranbHbIC
CBOIiCTBa MoJieNu, nepeiiis Ha Bkiaaku Statistics u. Hisrogram.

|msn window 1 [8ny] 3 |ER)2D window 1 [8ny] % |BB2D window 2 [8ny] 3¢ |ER]3D window 8 [any] 3¢ |BI2D window 4 [any] 3¢ |ER]2D window 11 [Any]

General
KP U]

gl

|
:’{{ Wi T,
b (I
WA EER
B 1

Puc.15.8.
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¥ Fite |8 Composie | Peope | _ Swucursnsysis

o Sy @ o [i  sessies  [fR Opersions
W=
Gnd
| Show Codor Auto -
Width _1 -
| Lime type: — Sofid =
Sobd
o Show Codor: A property -
' Matesal \alood -
| Transparency:  None -
I Visual effiacts
@ Asis froe view) Auto toggle LGR visibiity |
! Regular in XY Pre-calculate touching calls 4
Regular in XZ (SIMBOX view)

Property layer to show in mapping i

w Jump to lop v mplobase | K |0 = =Y XY

| [ epty | [¥OK | [ Cance

Pnc.15.9.

PexkoMeHaYeTCS MOCTPOUTH (hAalMAJBLHYVIO MOAEJb M MOJAEJb MOPUCTOCTH LIS
moaeaeit «Model 1» u «Structural gridding».

[Tocne Toro, kak MOCTPOEHA MOJIEIb OJTHOTO U3 CBOMCTB r€0JIOTMUECKUX HEAp, aKTyalbHOU 3a1adeit
SIBJISIETCSl y3HATh YWCICHHOE 3HAYEHUE CBOWMCTBAa KaxaouW suedku. st »TOoro mepenaute Ha
Bkiaaky View u Beioepute Time player toolbar.

File Edit RUISYE Insert Project Tools Window Help

Panes 3 E
iﬁﬂmlﬂg ﬂ Inspector

£
W | Time player toolbar |—‘

4 [TJ ¥ (<@ Fight simulatortoolbar
: @ 0[] status bar
HE

Puc.15.10.
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B mwkHe#t npaBoit yactu okua Petrel mosButcs psa uudp (puc.15.11). Ilepeiinute B pexum

Select/Pick mode, naxxaB Ha E;T HakmuTe jeBOM KJIaBUIIICH MBI HA OJHY U3 SYCCK MOJCIIU

U, TONB3YACh Ludpamu, y3HalTe ee KOOpAWHATy (a0CONIOTHYIO B METpax), 3HaYeHHE CBOWCTBA,
rIyOUHY M MOPSAIKOBBINA HOMEp SUEHKU.

|[Selected property: KP |[Cell: (43 34 1) |[Value: 0.14 |[Type: Continuous |[Volume: 67317.5 m3 |[x: 41343.80 m |[y: 17823.82 m |[Depth: -1407.86 m |
Puc.15.11.

Ortkpotite okHo oToOpaxenus Well section window u otoOpasure B Hem ckBakunbl 1 KP(U) u3
monenu Corner point gridding. Kak u B ynpaxuaenuu 14, oroOpasure pa3pes, co3naaBas HOBBIN
11abyion oToOpakeHusi. B manHoMm ympaxHeHun ucnoib3yercs madmon Well section template 3.
Yr1oObl y3HATh, KAaKOW W3 BAPHAHTOB HCIOJB3yeTCs B BalieM mpoekre, MOCMOTPHTE B JICBBIN
BepxHuii yroa okua Petrel (cm. pue.14.1). Ilepetiqure Ha manens Templates, naxMurte mpaBoi
knasuineii Ha Well section template 3 u Beioepure Show settings. IIponenaiite Ty e mpoueaypy,
4TO M B ynpaxkuenuu 14, toapko B moste Templates seioepure General (puc.15.12). Haxxmute OK.
Urak, pa3pe3 nmoctpoeH (puc.15.13).

CoxpaHHTE MPOEKT.

T Settings for 'Well section ten_‘lpm.’ u
‘wiell section template

Template objects 7D Objects settings D
- g Vertical track:
= Ve e @ Info | @ Definiion || F Sue |
Bg KP [U] (Pillar gridding})
U KP (U] (Pilar aridding| || Templates: ~ | Fitertemplate
¢ Borehole mark
Bg B::c;r\:u:: 5T Show data with chosen template’s measurement D
R .- | General (Pillar gridding Grids: @ Pillar gridding -

4_ Deviated tracks

EEFEBEE

'S-;C:' grid [ Enable

ke |
T

1

[vapy |[voK ][ Cancel

Puc.15.12.
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[FE32D window 1 (Any] > [BR)2D window 3 [Any] 3¢ [ERJ3D window 8 [Any] 3 |ELJ2D window 4 [Any] 3 |[EB)3D window 11 [Any] 3 |5 Well section window 4 [SSTVD] 3 [£3] Well section window 5 [SSTVD]

P1[SSTVD] PR P2 [SSTVD] lasicm o] P3 [SSTVD] +525 m P4 [SSTVD] 1185 m ——=

SSTVD | KP [U] SETVD | KP [U] S5TVD KP [U] S5TVD KP [U]

1:10557 |0.09 1026 1:10687 |0.08 0.24] 1:10687 [0.04 0.34 1:10587 |-0.01 0.08
hGBﬂEﬂll hGBﬂBﬂll ;Geﬂml 1 General 1

6402 3 6402 3 6402 § 6402 §

700 700 3 700 3 700 3

800 800 800 3 800 3

900 900 3 900 3 900 3

1000 1000 3 1000 3 1000 3

1100 1100 J 1100 3 1100 3

1200 3 1200 J 1200 3 1200 3

1300 3 1300 3 1300 3 1300 3

1400 = S| 1400 ’ 1400 1400
== o

1500 1500 | 1500 1500

Puc.15.13.
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16. IOCTPOEHUE MOJIEJIA ABCOJIOTHOM TPOHUIIAEMOCTHA

CrenyromuM 3TanoM TpH  PEKOHCTPYKIUH LU(POBOM MOIENH MECTOPOKICHUS SBISETCS
MOCTPOESHHE MOJIS A0COTIOTHOM MPOHUIIAEMOCTH.

Hns paboTsl B JTAHHOM YIpa)KHEHUN PEeKOMEHAYeTCH OTKPBITh IIPOEKT
D>Student_Education>Petrel>Project EXC> Permeability modeling > Permeability
modeling.pet.

TexHosOrHst ¥ OPSIOK ACHCTBUI MPAKTUUECKH TIOJHOCTBIO MOBTOPSIET TE€, YTO BBINOJHSIUCH MIPU
MOCTPOCHUH MOJIeTH (aIuii ¥ TOPHCTOCTH.

1) Beinenute momens Corner point gridding, caenaB ee "xupHOU", TakuM 00pa3oM MOJIEIb
MOPUCTOCTH OYIET CTPOUTRCS ¢ ucmoib3oBanuem cetku Pillar gridding;

2) "Copoeuupyiite" kapoTaxsble KpuBble KPErm Ha y31bl CETKH, KOTOpBIE COBIIAJAIOT CO
ckBakuHamu. J[ist aroro wucmonbsyercs mporecc Scale up well logs. Otnmuume mist manHOTrO
YIPa)KHEHUS 3aKIII0YAETCs JIUIIb B TOM, 4TO IIpu padote ¢ quanoroBsiM okHoM Scale up well logs B
nojie Select nysxno Beiopars KPerm (cm. puc.15.1)

3) Otkpoiite mporecc Petrophysical modeling u moBropute mpouenypel, KOTOpbie OBUIN OMUCAHBI
IPY TIOCTPOCHUU MOJICJIN TIOPUCTOCTH.

4) OrtkanuOpyiTe LBETOBYIO CXEMy OTOOpak€HHs 10 MUHUMAIbHOMY U MAaKCHUMAaJIbHOMY
3HAYEHUIO IPOHHUIIAEMOCTH (CM. puc.15.4).

5) Ucnonw3ys mabmonbl oroOpaxkenus mius okHa tuma Well section, cosnmaiite paspe3 mosis
MPOHMIIAEMOCTH MEXIY CKBOKHHAMH TaK, KaK 3TO OBUIO CETaHO B MPEABIIYIIEM yIPaKHEHHH.
Monens NpoOHUIIAEMOCTH U pa3pe3 Moka3aHsl Ha puc.16.1 u puc.16.2.

B30 window 1 x |20 window 1 ¢ |FB)2D window 3 3 |ERJ3D window 9 ¢ |BB)2D window 4 ¢ |ERJ3D window 1 3¢ |[EE) Well section  x |3 Well section  x |E

Puc.16.1.
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eneral
3701 3

eneral
37019

eneral
370.1 4

eneral
370.1 4

600

200

600

200 g

600

800

600

800

1000 3

1200 3

1400

(1500)

[1200)

(2000)
{2100.1)

1000 3

1200 3

1400 5

(1500)

(1800}

(2000)
(2100.1)

1000

1200 4

1400

(16003

(120033

(20003

(21001}

1000

1200 4

(16003

(120033

(20003

(21001}

1 3 |20 window 1 |EIY2D window3 3 |[EBJ30 window 3 > |[B)20 window 4 > |30 window 1 ¢ |[FF Wwell section 3 |3 Well section 3¢ || 30 window 1 3 |EB 30 window 1 x

eneral
3701 9

600 4

200

1000 3

1200 3

1500

(1200}

(2000}
2100.1)

P1[S5TVD] e~ P2[35TVD] [|+#  P3[55TVD]  ps=m# P4 [SSTVD]  W—1185m — P35 [S5TVD] 2234 m
SSTVD [ iPerm [U] SSTVD [ KPerm [U] SSTVD [ KPerm [U] SSTVD [ KPerm [U] SSTVD KPerm [U]
1:14862 |0.01 0.07] 1:14862 |0.00 D.08| (114562 |0.00 0.11 114562 [0.00 0.01 1:14562 |0.00 0.03

BN @;

Puc.16.2.

PexoMeHayeTcsl MOCTPOMTHL MOJie MPOHMIIaeMocT aiasa moaeaein «Model 1» m

«Structural gridding».

CoxpaHuUTe NMPOEKT.

BOITPOCHI J1JIs1 CAMOKOHTPOJIA (x ynpaxkuenusm 14, 15 u 16)
1) Kakue BXOgHBIC TaHHBIC HCTIOIB3YIOTCS JIJIsI CO3/IaHUS MOJIETH IIOPUCTOCTH U MPOHUIIAEMOCTH?

2) YTo HYXHO CJeJIaTh, YTOOBI MOJEh MOPUCTOCTH WM MPOHHUIIAEMOCTH CTPOMJIACh Ha OCHOBE
HeoOxoanMmoii Bam ceTku?

3) Jus dgero mpumensercs mporecc Scale up well logs? Ha kakoii mamenu w BKIaaKe OH
pacnosuoxeH?

4) Onummre npouenypy CO3JaHUS MOJENM MOPUCTOCTH U MPOHUIAEMOCTH, MCHOJb3Ys MpOIECC
Petrophysical modeling?

5) Kakyro ocHoBHyt0 (yHKIMIO BeIoaHseT Time player toolbar?

6) OmnumuTe TOCIeIOBATENHHOCTh JEUCTBHM I CO3MaHHS IMa0JOHA W300pakKeHHS, KOTOPOE
npumensiercs s okon Well section window, Ha KOTOpOM MMOKa3aH pa3pe3 MOPUCTOCTH MU
MPOHUIIAEMOCTH B MEKCKBRXHHHOM MPOCTPaHCTBE?

7) Tloctpoiite Tpaduk paBHOBEPOSITHOTO, HOPMAJIBLHOTO M JIOTHOPMAJIBHOTO pacipeaeieHus
MMOPUCTOCTH B T€OJOTUIECKON MOJICITH.

8) Ipuaymaiite (HYHKIMOHAIBHYIO 3aBUCHUMOCTh MPOHHUIIAEMOCTh OT IMOPUCTOCTA M 3HAYCHUS
dbaruu.
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17. ACIIOJIb30BAHHME I, J U K ®UJIBTPOB B 3D OKHE. OTOBPA’KEHUE JAHHbIX
B PA3PE3E

Hns paboTsl B JTAHHOM yIpaxHEHUHN OTKpoOMTE MPOEKT
D>Student_Education>Petrel>Project EXC> Intersection_EXC > Intersection_EXC.pet. niu
paboTaiiTe B IpOEKTe, KOTOPHIM ObLIT COXpPAaHEH B MPEIbIIYIIEM YIPaKHEHUU.
B Petrel cymiecTByI0oT GHIBTPBI, KOTOPBIE MOXKHO HCIOIB30BATh U 0TOOpaXkeHnu 3D CBOWCTB.
Oto0pa3ute Kakyr-HHUOYIb U3 CBOMCTB MOCTpOeHHBIX Mojene B 3D okne (mampumep KPerm
mozenu Corner point gridding). B npaBoii yactu okHa Petrel pacmonosxeHbl MHCTPYMEHTBI JIJIst
(bunbTpOoBaHUS N300pAKEHHS IO TUIOCKOCTSM (M cpe3aM). OCHOBHBIE M3 HKOHOK, OTBEUAIOIINE 32
+]= ]+ Ka
JIAHHBIE OTEpaLUU BBITTISAAT CIEAYIOUIMM 00pa3oM: =] . HaxxaB, Hanpumep, Ha
MEPBYIO, CO3/Ia€TCA Cpe3 BAOJIb Oocu X. DTO 3HAYMT, YTO KOoOpAMHATA X (PUKCHUpYyETCs, OCTaeTCs
IUIOCKOCTD Y Z, SIBJISIOIIAsICS CPE30M MOJEH B0k HarpasieHus X. (puc.17.1).

D30 window 1 x |ED 20 window 1 x |l 2D window 3 x |EB] 30 window @ x |BI2D window 4 x |ERJ3D window 1 x |[F) Well section  x |

KPerm [U]

0.00

Puc.17.1.

| »

JlaHHBIN cpe3 MOXKHO IIepeMelaTh "Buepea-Ha3al', UCIoIb3ysl UKOHKU u
Bxmoune Time player toolbar (cm.pume.15.10), MOXHO y3HAaTh HOMEP TEKYIIETO cpe3a, II0
MH(POPMAIIMOHHON MKOHKE, PacroJ0XKEHHOM B HWKHEM MpaBoM yriay okHa Petrel. Hampumep,

[Horg 1=34]

[ToynpaxHAKWTECh CaMOCTOSITEIBHO MPU pabOTe CO Cpe3aMu B APYTHX HAMpPaBICHUSIX.

Jlanee oToOpa3um BeIOpaHHBIN Cpe3 B HOBOM JIBYMEPHOM OKHE.
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Otkpoiite HOBoe 3D OKHO M MOCTPOWTE B HEM MOJIE MPOHUILIAEMOCTH. OTKII0OYNTE BCe PUIBLTPBI.
Haxxmute mpaBoii kiaBuiiedl mo Bkiagake Intersections, kxoropas npunamiexutr moaenu Corner
Point Gridding u Beioepute Insert general intersections (puc.17.2).

a j Comer point gridding
: Eﬁ [] Fautt model
4 {8 ¥ Pillar gridding
> By [ Skedetor
> @ [ Fouts
4 @ Horzons
&[] z(ToP)
& ] zmD)
& [ ] Z(BASE)
& [ Swes
+ i 0 P
n]]] [ ] Grid E& Show settings ...
[[[LI D Grid J E Create new local color legend
«<@B® Aupere: & Edit global colortable ...
il O Facie
Iﬂ] D KP L Callapse {recursive)
l’i"'] (®) KPem “ E Expand [recursive)
’ % Fautfite) &] sort by names
# v
=§ E Zone it ‘E%? Auto color all
*— Input E Models [T 7 88  Auto name all
Fmr . U_l]] Insert I-Intersection
DllJ Insert J-Intersection
'1'.“:; Insert general intersection
Puc.17.2

B HmkHel yacTH OKHA MOSIBUIIMCH HHCTPYMEHTBI ISt paOOTHI C MIIOCKOCTIMU (cpe3amu, puc.17.3).

[hh
ool | I U el | G5 100

I E AP @] s S A

Puc.17.3.

By B 53 P

Hcnonp3yiTe HMKOHKH 9YTOOBI

"paccekarp" MOJENb 1O BCEM BO3MOXKHBIM

HaIpaBJIEHUSAM, a UKOHKHU #1L# , 4TOOBI BBIpE3aTh, T.€. HE OTOOPaXKaTh BCE TO, UYTO HAXOIUTCS
BIIEpEIU WM 1o3aau cpe3a (puc.17.4). [l mepeMenieHus cpesa UCTOIb3YHTe KHOIIKH Tuieepa.
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E030 window 1 X |BB)2D window 1 3¢ |El20 window 3 ¢ |ER)3D window 3  x |PBJ2D window 4 ¢ |E 3D window 1 x¢ |G

KPerm [U]

— 0.0

Puc.17.4.

UroObl BH3yalU3WpOBaTh [aHHbIE HA O3TOM CEUCHHM, HAXMHUTE HA HWKOHKY (Toogle
vizualization on plane). AkTuBUpOBaB JaHHBIN PEKUM, B JaHHOM CCUCHHH MOKHO OTOOPasHTh
m000€e U3 CBOMCTB, MOCTPOCHHBIX paHee - TMOPUCTOCTH, (alluii WK MPOHUIIAEMOCTH. DTH MOJCTH
Ha BHYTpHM BKJIaiku Properties temeps mMmerorT romyboit kBaapartuk (puc.17.5). Haxmure Ha
KPY>KOYEK JII000r0 U3 CBOWCTB, YTOOBI TaHHBIC OTOOPA3HINCh B ceueHuH (puc.17.6).

8 Models Cax
Model_1 ~
4 j | Comer point gridding
! Kﬁ] Fault model
4 @ ¥ Pillar gridding
Skelefon
Faufs
Howzons
& [ zaop
& [ zmiD)
&[] Z(BASE)
Edges
4 ﬁﬂ V| Infersections
@0 [] Grid I-direction 1
Lif| (Grid J-direction 1
& v| General intersection
4 @ O Avpedies
il Facies [U]
KPem [U]
' ﬁ v| Foul fiter
- E5 [V Fone fitar v

™= Input %ﬂ Meodels :Templates mﬂesults
Puc.17.5.

@53

@
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R 20 window 1 > |pR)2D window 1 3¢ |pR2D window 3 3¢ |ER] 3D window 9 3¢ |l 2D window 4 3 |ED] 3D window 1 3¢ |FZ] well section  x |

— om
— 0.on

Puc.17.6.

JInst oToOpaskeHust TAHHOTO B Cpe3a B IBYXMEPHOM OKHE, HAXMUTE MpaBoii kinasuieii mo Genaral
intersection na Bkiajake Intersections u Beioepute Create intersection window (puc.17.7).

& [ Z(BASE)
& 1 Sges
4 ﬁﬁl ¥| Infersecions
(0[] Grid I-direction 1
Uy [ Grid J-direction 1
iy v
4 @ » Fopedies g Show settings...
] Facies [l
Lz
Wi @ kP |
l’i"'] # KPem I Wk Create new local color legend
- & [v| Foutfiter | &2 Editolobal colortable...
B v Zonefiter A Delete ...

™= Input @ Models :Terr
Assign mnemaonic

: [ig] Favontes Fa| Create intersection window

Parent settings...

Puc.17.7.

OTKpOETCS HOBOE OKHO BU3yanu3aiuu. JlJist 0TOOpaXKeHUsT B HEM yXKe BBIOPaHHOTO Cpe3a, HaKMHUTE
Ha OJIMH U3 KpykoukoB okojo mojaeneii Facies (U), KP(U) mm KPerm(U) (puc.17.8).
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x |20 window x |20 window x |EBJ30 window 3 ||l 20 window 3¢ |EN)30 window x| Well sectic ¢ |FE) Well sectio > |ER]30 window ¢ |ERJ30 window 3 |E)well sectic 2 [ Intg
o !
S 8
) S
o !
8 =
) S
o !
g £
v =]
o !
2 g
v =]
o !
g1 -2
N =]

Puc.17.8.

YroObl 0TOOpa3uTh SYCHKHM MOJENH, HAKMHTE TpaBod kiaBuieil mo General intersections na
Bkianake Intersections, Beioepure Show settings. B oTkpeiBIIEMCsi THaorOBOM OKHE MEpeHanTe
Ha manenb Style, Ha Bximaaky 3D grid settings u naxxmute Ha okoriko okojo Grid lines (puc.17.9).
Haxwmure OK.

Gy Settings for ‘General intersection’
[ Info | Constraints
L] & Pe | &
ﬁl Plane settings * 30 grid settings ,ﬁ Well projection
Calor Width Transparency
Horizons: Elack vl | —— 1 W
Faults: Black vl | — 1 W
Zones: As zone v | | Wood MNone ]

Fitter property

Grid lines: | | Auto W | — 1 W

+" Apply ~ 0K 7 Cancel

Punc.17.9.
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UtoOBI y3HAaTh KOOPJAMHATY, 00BEM, CBOWCTBO MHTEpecyrolie Bac sueliku, mepedauTe B pexum

Select/Pick mode, naxap Ha ki HaBeIUTE KypcOpOM MBIIIM Ha JIOOYI0 M3 TOYEK Cpe3a U B

MpaBOM HIKHEM YTy okHa Petrel BeiBeneTcst Bcsi HeoOxoaumas nH(popMmarus (Mpy BKIFOYCHHOM
Time player toolbar - puc.15.10).

CoxpaHUTE TPOEKT.

BOITPOCHI 1JIAI CAMOKOHTPOJIA

1) Yro takoe I-,J-,K- punbtp?

2) Onumute npouenypy (Iocie0BaTeIbHOCTh ASUCTBUI) IS CO3IaHUSI CEUECHUS?

3) Kakue HHCTpYMEHTHI CYIIECTBYIOT /IS TIEpEABMKEHUS cpe3a?

4) Kakum o6pa3om y3HaTh nH(OpMaInio 006 nHTepecyromein Bac saeiike?

5) Kak co3nate AByXMEpHOE OKHO, Ha KOTOPOE OyIET CIPOCIIMPOBAHO CO3JaHHOE CeueHue?
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18. TIOKAJIBHOE M3MEJIBYEHHUE CETKHU. CO3JAHHUE JIOKAJIBHBIX CETOK.
CO3JJAHME IIOJIUT'OHOB

B OonpmmHCTBE CilyyaeB TpU IOCTPOSHHHM TI'EOJOTMYECKOW MOJAEIH HEO0OXOJUMO, YTOOBI
HEKOTOpbIE YYaCTKU MPOCTPAHCTBA OBLIM ONMHUCaHBI 0ojee MoApoOHO. DTO Kacaercs, Yalle BCEero,
JIOKAJbHBIX YYaCTKOB pACIIOJIOKEHHS] CKBaXHH, a TakXKe OTICIbHBIX IOJUTOHOB, KOTOPBIC
MOJIb30BATEIh MOXET 3a7aTh CaMOCTOSTENbHO. [t Gojiee MOAPOOHOTO ONMUCAHHS CBOWCTB TEX
YYaCTKOB, TJIE 3TO TPEeOyeTCsl, MPOU3BOAUTCS IPOOJICHIE WITH JIOKATHHOE N3METhUCHHE CETKH.

s paboThI B JaHHOM yIpaXKHEHUU OTKPOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC> GRID modification > GRID modification.pet
WK paboTaiiTe B MPOEKTE, KOTOPBIA ObLIT COXPaHEH MOCTE MPEABIAYIIET0 YIPaKHEHUS.

Kak u B mpeaslaylmMx yOpaXHEHHAX, pabora OyaeT mpoBOAUTHCS s moaean Corner point
gridding. Jlns 3TOro HaXXMUTE Ha HEe JICBOM KHOMKOW MBIIIH, BBIJICINB, TAKUM 00pa30M, KHUPHBIM
I[BETOM.

Ortkpoiite nporiecc Make local grids, kotopslit pacmonokeH Ha Bkiaaake Corner point gridding
Ha manenu Processes (puc.18.1).

iﬁPm{:ﬁm -~ O X

Depth convert 30 grid ~
ﬁ Make zones
&5 Layering
@ Local model update
% Stairstep faulting
8 Edt 30 gid
E@ Fault modifier

é Make contacts

4 H-n;p?-t],rrrmdallng W
@Cases 25 Processes (72 Workflows "."-.ﬁndmu‘s
Puc.18.1.

OTtkpoercss HOBoe auanoroBoe okHO (puc.18.2). Beibepure Create new, tem co3gaBasi HOBYIO
CEeTKY C JIOKAJIbHBIM H3MeNbueHueM. Jlanee mnepeiaure Ha mnaHenb INput, kIuKHUTE JEBOM
kiaBuineil Moy mo Bkiaaake Wells, a 3ateM HaxMHUTE Ha CHHIOIO CTPEJIKY B HUXKHEW YacTH OKHA
(puc.18.2), "meperanus", TeM caMbIM, BC€ CKBOKUHBI. TakuM o0Opa3oM, ceTka OyJeT N3MeIbuaThCs
B okpectHOCTH ckBakuH. [Tonss Zone filter m Segment filter 3amonmHsTCS aBTOMATHYECKH, UCXOIs
u3 coiict cetku Pillar gridding. B momre Generation method seibepute Cartesian Nx, Ny, Nz.
[Ipu momomM JAHHOTO METO/1a, MOKHO JIPOOUTH JII0OYIO U3 SUYeeK MO 3aJJaHHOMY HallpaBieHuio. B
nosie NX u Ny BBenute 3, a B mosne Nz - 1. Takum oOpa3omM, mar ceTku sueek (KOTOphie OyIyT
3aTPOHYTHI U3MEJIbUYEHNEM) YMEHBIIUTCA 10 X M Y HaAmpaBlIeHUIO B 3 pasa, a o OcH Z B JaHHOM
cmydae ocraHercs Hem3sMeHHbIM. B mome Source influence distance Beemute 100 - 310 TO
KOJIMYECTBO METPOB, Ha KOTOPOE PACIPOCTPAHUTCS U3MENbYCHHE CETKH OT KaKIOW M3 CKBAXKHH.
Haxwmure OK.

HoBas cerka oroOpaswnaces Ha manean Models B Buage mankm Local grids. Jlamnas mamka
COAepKHT, Kak BuAHO 1o puc.18.3 nBe cerku. IlepBas u3 mux - Global grid - sto HawaapHOE
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COCTOSIHUE CETKH JI0 M3MEJIbUCHHUS ee y4acTKoB. Bropas m3 mmx - Local grid set 1 - comepkut
TOJbKO W3MEJIbUCHHBIE YUACTKU OTAEIBHO MO0 KXIO0U U3 CKBAXKHH.

JlokanbHoe m3MeJbYeHue jAenaercs Juisi cBoiictB cerkn (Facies, KP, KPerm), a HE nas
noBepxHocreii Z(Top), Z(Mid), Z(Base).

[Tponetypa n3MenbueHus aenaercs cpasy ke g Beex noneit Facies, KPerm u KP. OtoGpa3ure

MoJTyguBIIeecs mosie npoHuraeMoctu KPerm u Bce ckBakunsl B 2D okHe (puc.18.4).

Make local grids with ‘Comner point griddi..
Make grid sat
O (@ Create new ’|
,,.-" Edi existing _J
Genwration method: | Cartesian Nx My Mz "
Host celd divisions:
M 3 My 1 Mz |1
Al | Zonefilter: Al | Ssgment filer
’ Zone 1 @ Segment1
=Y Zone? ™ Segren 2
% Segment3
[] Grd separate zones [] Uss active fiter Ll
Exdendhostcelsalong: []1 []J M K |
Source influence distance: | 100 P |
[] Grid to weldl connections Above suface J
[] Grid to hydraulic: fractunes Below surface
b || X Display host cells Lise defaui
| Source name Refinement .
B Wells 3x3x 1 {r=1000
= § Producers 3x3x1 (r=100)
AR Ix3x1 (r=100)
A2 3x3x 7 {r=100)
AE3 3x3x1 (r=100)
A rs Ix3Ix1 (r=100)
A Fs Ix3x1 (r=100)
A B8 3x3x1 (r=100)
=1} Injeciors Ix3IxT (r=1000
An Ix3Ix1 (r=100)
An 3x3x1 (r=100)
A2 3x3x 7 (r="100 <
£ »
+ Apply « OK 7 Cancel
Puc.18.2.
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CER R R R R R R L
<) (9 [ (] =] (] (<] [<] [<] [<
o

T

== Input E Models

Puc.18.3.

o
Templates ¥ Results

Kak BuUgHO MO MaHHOMY pHCYHKY, IIIar CETKM B OKPECTHOCTH CKBaXWH He Oosee 100 M
YMEHBIIUJICS B 3 pa3a Mo JaTepaibHbIM HalpaBICHUSIM.

€ |E3 30 window 13 jam]  x |EFJ30 window 16 jany] X |[E5] Well section window 7[5 X |EF] 30 window 17 [any] % |[F] Intersection window

Puc.18.4.
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Ortkpoiite 3D 0kHO 1 0TOOpasuTe Ha HeM Bce CKBakuHbI, mosie KPerm u mokansHyto cetky Local
grid set 1 (puc.18.5). Ha nanHom ydacTke mpencTaBlieHbl BCe STYEHKH, MOABEPTLINECS MPOLIEIype
U3MEJIbYCHHUSL.

[Topabotaiite camocrositensHo ¢ mpouexyporr Make local grids, Bappupys merTox pa3zoueHwus,
creneHb u3menbueHus Nx, Ny, Nz, a Takke paguyc BO3ACHCTBUSA JaHHOTO IIpoLecca.

3D window 13 [An 3¢ |EI 30 window 16 [An 3¢ |[5] Well section windo 3¢ |ER]2D window 17 [An 3¢ |[PZ]Intersection windo 3¢ |[ER) 3D wi

Puc.18.5.

B Petrel cyiiecTBYIOT HHCTPYMEHTHI JJIs BBIACICHHS OTICIBHBIX YYaCTKOB MPOM3BOJILHOM (HOPMBI
WK MOJUroHoB. AxtuBHpyiTe mpomecc Make/edit polygons, koropslii pacmooXeH Ha BKJIaIKe
Utilities na nanenu Processes (puc.18.6).

iﬁPrmm -~ 3 x
- Well engineering ~
- Simulation
4 |kilities

@ Make/edit suface
@ Make simple grid
ﬁ”" Train estimation model
oy Map-based volume calculation
m Volume calzulation
Uncertainty and optimizatic
B Glnhal aid coasening
ﬁ‘ Cases g~ Processes |[|3; workflows Windows

Puc.18.6.

v
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B npaBoii yactu okna Petrel mosiBuiMch HOBBIE MKOHKH JUTsi pucoBaHus monurona. Orobpasute B

3D oxHe mone MOPUCTOCTH, HAKMUTE HA UKOHKY l:’ Start new set of points u mo Toukam
HapUCYWTE 3aMKHYTYIO OBaJIbHYIO JTUHUIO (puc.18.7). [locne 3aBepiieHust pucoBaHus HAXXMUTE Ha

p
UKOHKY 52| Close selected polygon(s), 3aMKHYB JIMHUIO.

120 wincow 1 ] 3¢ |30 windiow 13 ] - 3¢ | BN 30 winciow 16 fery] 3¢ | Vel section window 7 [SSTVE] 3¢ (B30 window 17 famyd 3¢ [F2)inte

Puc.18.7.

[Tomuron Polygon 1 oroGpaswics Ha manmenu Input (puc.18.8). Ero cpoiictBa W mapamMeTpsl
OTOOpaKEHHSI MO)KHO U3YYHTh U M3MEHUTD, KIIMKHYB [0 HEMY TPaBOM KJIABHIICH 1 BbIOpaB Show
settings.

E.-_Inpl-‘ - 1 X

a A ] wells
> B[] Gbbal wellogs
i Gobal completions
Ml [ | Gobal cbseved datz
> 38 (v Wel atibutes
B Welbtes
:ﬁ}hb [] Ssved seaches
I [] Producers
4 m— [7] Injectors
© 33 ] Well_tops
J h [ Goss sections
& [] Hddat
[ Edge around Hd dat
> [ [ Fitersfolder
» B2 [ Sufaces
> £ [] Faul sticks from Fault mode!
4 \-_ ["] Result from horizen modeling

74t} Polygons 1 |

_r_ Input ﬁ Models : Templates WA Results
Puc.18.8.
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Jlanee HEOOXOIMMO TTOMEHSTh CBOMCTBA CETKH BHYTPH MOCTPOCHHOTO MoyiMroHa. CHOBa OTKPOWTE
npouecc Make local grids (ue 3a0b1B mpu 3ToM BhIIenuTh Monens Corner point gridding) u B
mojie SOUrce name mpu HOMOIIM CUHEW crpenku mneperamute Polygon 1 w3 manenu Input
(puc.18.9). Beibepure Edit existing, coxpansissi n3MEHEHUs B YK€ CO3JIaHHYIO JIOKAJbHYIO CETKY,
meton Cartesian Nx, Ny, Nz, u cootBercTBytomue 3HaucHus BenuunH Nx, Ny u Nz. O0patute
BHMMaHue, uyro mone Source influence distance neakTuBHO, T.K. 007aCTh HW3MENBUYECHHS
orpannyeHa rpanuuei nonurona. Haxxmure OK.

Mzke grid st

B () Create new
/@ Edit existing: ||‘ﬁ Local grid set 1

Generation method: | Cartesian M, My Nz

Host cell divisions:

R I

Fone fiter: Segment fitter:
B Zone1 ™ Segment 1
P Zone2 ™ Segment 2
ﬂ Segment 3

[] Grid separate zones [] Use active fitter
Exendhost cellsalong: [ ] 1 []J K

Source influence distance:

(Grid to well connections Above suface
Grid to hydraulic fractures Below surface

[=| x| | Displayhost cells | Use defauit

Source name Refinement

fIPolygons 1 3x3x3
*Al":'lﬁﬂlls Jx3x1 (r=100

Puc.18.9.

159



Pe3ynbTaT n3menpuenus npeacrtasieH Ha puc.18.10.

B0 20 window 1 [Any] 3¢ |ER) 2D window 13 [amy] 3¢ |EB]3D window 16 [Any] 3 |EE) Well section window 7 [S5TVD]  x |ER)2D window 17 [Any] ¢ |[F&]In

7
iy

Puc.18.10.

CaMOCTOSTEIILHO CO3JAalTe HECKOJIbKO IIOJWIOHOB UM CAEJIalTe W3MEJIbYEHUE CETKH B
OKPECTHOCTSIX, OTPAHUYCHHBIX UMH.
CoxpaHUTE TPOEKT.

BOITPOCHI AJ1sd CAMOKOHTPOJIA

1) Yto Takoe 10KaIbHOE U3MENbUYECHHE CETKU?

2) Kakue ocHOBHBIC TPHUHIUIIBI paOoThI ¢ iporeaypoit Make local grids?
3) OnumuTe mpouenypy Co3aHus MOJIUTroHa
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19. CO3JAHUE ®WUJIHLTPOB I10 OFbEMY SYEEK U UX CBOMCTBAM

B Oonee paHHHMX ympakHEHHSIX OBUIM CO37aHbl (HIBTPBI, BBIACISIOIIAE CPE3bl B Pa3IUYHBIX
HAMpaBJICHUAX OPTOrOHAIBHOU cHUCTeMbl KoopauHat. B Petrel cymectByer pasnuuHble BapraHThI
BBEIOOPKH HEOOXOAMMBIX 3HAYEHWH M IMapaMeTpoB, K OCHOBHOMY YHCIY U3 KOTOPBIX MOKHO
MPUYHUCIIATh BBIOOPKY TO 00BEMy sueek (pexe Mo yrioy MEXIy CTOpPOHAMH SYEHKH) WIH TI0
3HAYCHHIO UX CBOMCTBA (MPOHUIIAEMOCTH, IIOPUCTOCTH, (parum).

s paboThI B JaHHOM YIpaXKHEHUU OTKPOWTE MIPOEKT
D>Student_Education>Petrel>Project EXC> Cell Filters > Cell Filters.pet unmu paboraiite B
MIPOEKTE, KOTOPBIN OBLIT COXPaHEH MOCIE MPEABIYIIETO YIPaXKHEHUS.

Wrak, Ha mepBOM 3Tame CO3/JaJiM HOBOE CBOMCTBO MOJENH, XapaKTepHu3yrollee 00beM SYeeK,
MO3HAKOMUBINMCH ¢ mporeaypoir Geometrical modeling, a 3arem caemaem QuibTp MO HX
o0bemam.

Axrtusupyiire moaens Corner point gridding, HakaB Ha Hee JICBOM KHOIMKON MBIIINA M CICIAaB €€
xupHoil. Takum o0pa3om, Bce GUIBTPHI OynyT CO3MaHBI JJIsI OOBEKTOB, CO3/IaHHBIX B JTAHHOMN
monenu. Otkpoiite mporenypy Geometrical modeling, pacnonoxennyto Ha BKiIagke Property
modeling Ha manenu Processes (puc.19.1). Otkpoercss HOBOE AMAIOroBoe OKHO (puc.19.2).
Brioepure Create new (cosmanuwe HOBOro cBoiictBa), B mosiie Method Beioepure Cell volume
(co3maHue CBOMCTBA MOJIENH, XapaKTepu3ymlee 00beM sueek) u HazBanue Bulk volume B mone
Property template. Hasxmute OK.

iﬁPmm - 0 X

|':, Make local grids -
é Make contacts

ﬂﬁ Scale up well logs

jﬁ Data analysis

‘ Geometrical trend modeling

G Trend modeling

2% Userdefined object creation

E Training image and pattem creation
[3 Facies modeling

Petrophysical modeling

ﬁl Fault anatysis

m

% Structural and fault analysis -
@Cases &% Processes |[|§;'=Workﬂm ".'-ﬁndm
Puc.19.1.
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Make property

9 | Create new |

A © Edit exsting: KPerm [U]
Regenerate name
Settings
Method: | @ Cell volume |

Property template: A Eulk volume -

v Apply | [v oK ][ cancel

Punc.19.2.

HoBoe cBoiicteo Bulk volume orobpasunocs Ha Bkimagke Properties momenun Corner point
gridding (puc.19.3). OTtkiarounTe JOKaIbHBIE CETKH W OTOOpa3uTe JaHHOE CBOMCTBO B 3D okHe

(puc.19.4).

& Models > 2 X

i 7 [ Model_1
4 ) [¥| Comer point gridding
i @9 [ Fault model
4 [ [¥] Pillar gridding
b By O] Skekron
b B [ Fauts
4 @ Horzons
& ] z (ToP)
&[] zmD)
& D Z (BASE)

D.h‘ﬁ'sed'ons

&0
|
- @ Localgnds
<3

Ve @ [
I 4 (V| Fautfiter
b B (V] Zane fiter
4 Segment fiter
i 5P [ Structural frameworks
i3 Ij [] New model
[ Ij Structural gridding

F— Input | & Models | Templates i Results
Puc.19.3.
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Jlanee nBakIpl INEIKHUTE JIEBOW KHOMKON MBIIIM MO BKJIaake Properties u B OTKpBIBIIEMCS
JMAJIOTOBOM OKHeE mepeiinute Ha Bkiaaky Filters (pmc.19.5). Haxmure Ha ramouky okono Use
value filter, Bce coiicra B noe Value filters cranu aktuBabiMu. [lepeiinure Ha cBoiicTBo Bulk
volume. B mone Min u Max yka3aHbl MUHHMaJIbHOE U MaKCHMaJIbHOE 3HaueHHE o0beMa sueeK.
[Tpu momomM «IOI3YHKOB» MOYKHO TeHepUpoBaTh GMIbTPHL. Tak, mepeMecTuTe BepxHee 3HaUYCHHE
obwema 0 200000 (M3), a Hmwkuee 10 40000 (MS). Urak, cozman GuiabTp, «BBIPE3AIOIIHI 00BEMBI
ssaeek 6omee 200000 (M3) 1 MEHee 40000(M3). Haxxmute Apply. CaenanuHbie H3MEHEHHUS Cpasy Ke
otobpasunuck B 3D okHe (puc.19.6). Kak BUIHO MO JaHHOMY PUCYHKY, SUCHKH ¢ 0ObeMaMmH,
BBIXOJSIIMMU 32 YCTAHOBJIEHHBIE HAMU OTPaHUYCHUS, OTPUILTPOBAHbI. UTOOBI OTMEHUTH BBIOOPKY
(punprpamuro 3HaueHwit), yoepute ranouky u3 okomika Use filter (puc.19.5).

[T 2D window 1 [Any]l 3¢ [T 3D window 13 [Amy] > |[ET] 3D window 16 [Any] |[EE] well section window 7[55 > | [T 3D window 17 [Any]l |[F& Interse

Bulk volume [m3]

7
wall
...

77 L]
e iy
]

Puc.19.4.
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e a ko Siatisbcs Lo Operations
‘ﬁ Filter Cenposie : Peogie Sorceanl analysia
a* Upscalad: Shways include - =h brvvart {olal fller
&
- Shes | Use segment.‘rone fillen
| Lse vaslue filter .

Llsa ivibats Illars
#| Defined values only
Inde fiter

¥| Usaiocal god fiter
i

240000
= :
71 Usa fiter - :
- 200000
ivvern filor 5
- 160000
120000
j -B0000
~ 40000
_) Flost al fitors
o ey ¥ 0K A Cancsl
Puc.19.5.
[T 20 window 1 [any] 3 | 30 window 13 [any] ¢ |ERJ30 window 16 [Any] ¢ |[TF] Well section window 7[55 3 |ER)30 window 17 [fny] 3 tersection wind

Bulk volume [m3]

L g

il
LSS
Ll T,

Puc.19.6.

B xadecTBe eie ogHO npuMepa, caeaaeM BHIOOPKY 1o 3HadeHusM danwmii. [leperiaure na Facies(U)
B nosie Value filter, naxxmure Ha okomko okonmo Use filter, 3arem Ha xHomnky None (B takom
NOJOKEHNH OT(QWIBLTPOBaHBI Bce 3HaueHus ¢armid) u Beiaenute Qamuro tuna Shale, manpumep
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(puc.19.7). Haxxmure Apply. Orodpasure Facies(U) uz moxenaun Corner point gridding B 3D okue
(puc.19.8).

et e L T

- Syl | Ik SAwbcs b Opteators
b ] Fiftar .t ] Compoite | Pecple Sructoral analysss
B Upscaied:  Alwarys incluse w =l | Irvvent fotsl ey
&
Lise e fiter #| Uss segment. o e
¥ LUse vk fiber o
1 Line viskis flbers | Usa local gnd filer
&
of | Diefirsed valles ondy
Inches fiber

et

KFem ||_|:
""'u Eidk vollura

_] Rasel ol fllen

< foply | | OK A Cancel

Puc.19.7.

B 20 window 1 [Any] % |ER)2D window 13 [Any] % |ER) 3D window 16 [Any]l X |[E=] well section window 7[SS X |ET] 30 window 17 [Any] X |[F2] Interseq

Bulk volume [mi]

245000

Puc.19.8.
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Kak BHIHO 110 JaHHOMY PUCYHKY, THII (haruu Sand oThuIbTpoBaH.

JInst Toro 4To0Bl OTMEHUTH QUIIBTP, YOepuTe Tanodky u3 okorka Use filter.

Cnenaiite GpuIbTPHI 7151 CBOMCTB MOPUCTOCTH U MPOHUIIAEMOCTH CaMOCTOSTEIIBHO.

[lepen 3aBepuieHHEM JAaHHOTO YIMPAKHEHHS BBIKIIOUYHUTE BCE (UIBTPHI, CHSAB TAJTOYKY M3 OKOIIKA
Use value filter.

CoxpaHUTE MPOEKT.

BOIIPOCHI JIs1 CAMOKOHTPOJISA

1) Onummurte mnpomneAaypy CO3JaHWUsS HOBOTO CBOWCTBA T'€OJIOTMYECKOW MOMACIH, KOTOpPOE
XapakTepusyer o0beM siueek? Ha kakoii maHenu U BKIIaJIKe JaHHOE CBOMCTBO PacIoyiokeHo?

2) Kakas mocnenoBaTenbHOCTh ACHCTBHI MPUMEHSIETCS U1 CO3/IaHusl (PUIBTpA MO MOPUCTOCTH,
MIPOHHUIIAEMOCTH B 00BEMY stueeK?

3) Kakas mocnemnoBaTeilbHOCTh JACUCTBUN TPUMEHSETCS Ui CO3JMaHus (PUIbTpa MO CBOMCTBY
banumii?
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