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3D geomodel is an important tool
for reservoir management and monitoring
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3D geological modeling process
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Factors impacting on geomodel quality

» Volume and quality of input data

» Software functionality

» Authors experience

» Error detection on early steps of geological modeling

» Consistent approach for 3D geological modeling and its quality control



Routine in geoscientist work

Data search

60% Real work

/ 18%
Real work

Education / 10-13%

4%

Holidays -
Meetings 8% .
Coffee break 5% QC & R(—:;portlng
5% 5-8%

Luca Cosentino. Integrated Reservoir Studies. 2001

KEY PROBLEMS

Focused specialization of

Human errors application software

Wasteful attitude to
knowledge

Time-consuming

Misreading of uniform
requirements




3D model passport

]

(’?l TR3NPOM

NACMOPT
3D rEONOMMMECKOA MOJENK

MECT|
]

13 Mlapaisr AT B mman

o0
O e —

Kapra sbper] I i I|

T

Vo merasore 4

[

= an
Bt | iepman prnseas 1

it Cond pARDAE O

& 18 Fannarwescod paspes no masan 1+ @3 s G (pam.ppen 4 7]
- .

e

11 8 e DS ARGETS DS, APun 1)

KapTa shdperrus

57an 6. MoACYeT 338NACOE HEthTH U ra3a
e Havanaue ansca
- s %= 3 -
LR T z B .2 Lt ovmencate, T
= 2 G a9 | 225 | s |2=E; 358, B3
] 25| & HEH 5 |S%3 | 5 385 (38888 ] 2
£z ga| f 23: | @8 |33z |3 E GEa. |Eig:zpt g g
== 58| = SEE | B | 2Ef | gz |gEEE |2gEzg: s s
g 29E | 258 |2 = g8 [Te® [ B3 H
7 7 5 5 7 T T T i
EYaT A I8 AL) BE I 2071 IO e T
anews T AL 206! 1O T

Facxoxaenne, % i
B, T T
Fxm‘r?» e % T X
Ty g 0 BT, T
sy BT E0E T T
Facxoxnenme. % 0] X 75 5 X X
Wamem | & 5 pisiJori] TETS L ERE: EE
i} WD THE | FEm EALES oz |
"ACXOHRENE, e AT A 0T A . o7 |
B i 13 305 SR R [Zez | 70|
& 513204 W | e | rsa [ imr | Iom |
- Facxoxnenwe._ % 12 i3 i3 1 T3 i
* A T BT 512 T8 6% L Errd pEcr
/ T2 R ] R
/ Facxoscerme. o

e
MACNOPT
3 EQANIECKN mogEn
[l

Passpgjf‘é’“ééﬂﬂ%wt:
» Overview

ss-plots
| cross-sections



3D
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model passport automatic preparation workflow

WORKFLOW parts

Input data analysis

3D grid analysis

Structural modeling analysis

Facies modeling analysis

Petrophysical modeling analysis

Reserves calculation

Visualization

Report generation




Test & Report Manager

Test & Report Manager is the main interface of the Quality reporting module.
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Data entry. Test generation
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3D model passport

= =80% of 3D model passport generation were
automated
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3D model passport

= =80% of 3D model passport generation were
automated

= Data initialization

= Calculation of object’s statistical parameters

= Mapping 1

= Comparison of well data and geological :
model outputs

Ei

= User-friendly interface 4

7.

Information Overview Input

Test inputs
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3D model passport

= =80% of 3D model passport generation were
automated

= Data initialization
= Calculation of object’s statistical parameters

Guided Workflow

= Mapping
= Comparison of well data and geological
model outputs

oKk, ol BAHHBIX NG CNOPHOMY OTPAMAKULEMY TOPHIOHTY,

rpam nsyln:mul Wmupn pummmummmuy

= User-friendly interface

KApTRI FIRSETS W HAXMHTE KHonky OK.

= Graphics application formatting in accordance

W| th re q u | rements A mc..:c..m p wlmlm.ma...... :p.t,f..u., e e e




3D model passport

= =80% of 3D model passport generation were

automated
= Data initialization 1 .
= Calculation of object’s statistical parameters
= Mapping &3 bury
= Comparison of well data and geological Refine Search |
mOdel OUtpUtS Domain B ABTOMATH3AUMA NPOLECCA CO3AAHWA NACNOPTA
. ] Difficulty v S ———
= User-friendly interface page ype =
Author R
= Graphics application formatting in accordance 1
with requirements ety D

= Quick access



Uniqueness

Petrel Guru %

= Powerful tool for automatic = Context help = Platform for knowledge
report generation storage



Corporate knowledge management system
In Gazprom Neft

Refine Search

Domain

Difficulty

Page type

CI<<| <

Author

Schlumberger

K3
Dmitry Kremnev

Rustam Faizov
Aleksey Sizykh
Pycnax ['v3atynamH

Oapbsa XurynvHa
Schlumberger Russia

OkcaHa lopbosckas & Workflow
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= Guidance document

&3 Pexomengaumn nore.. X [

ks

General > Reference > Introductory

Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials

¥ General

¥ General

¥ Training

» Workflow

¥ Quick Guide

¥ Reference

* Introductory

PexomeHgaunn no reon.
wmofenuposanni (TK3 2014).
Obwne nonoxeHua

PEKDMEH,D,EL[HH no reon
mogenuposannio (TK3 2014).
BeixogHele gaqHsie ans
reonoruyeckoro MoAenipoBaHua

PexomeHgaunn no reon.
mogenupoeannto (MK3 2014).
MocnegosarensHocTs npoueayp,
NpeayCMaTpHEAILLMX NONHOTY
MCMONB30BAHIA BCEX UMEBHILMXCA
reonoro-reoUanieckux 4aHHLIxX

PekoMeHAauMm no reon.
mMogenupoBannio (TK3 2014).
oﬂ}ﬂﬂﬂHER MOAENb, recMeTpuaauna
sanesxed

PexomeHgaunn no reon.
wmofenuposanni (TK3 2014).

e DAL L

Enrich Your Workflow

1Y EJIEPANBHOE BHO/KETHOE YYPEX [IEHHE
@ [K3 [OCYQAPCTBEHHAR KOMMCCHA N0 3AMACAM NONE3HBIX HCKOMAEMbIX C’@ M
METOOMNYECKWME {L ) PEKOMEHOALIN
no NocTpoeHuto reonorudeckux 3D mogenei
BbIXOOHbLIE QAHHBIE ANA FTEONCrHYECKOro MOOENUPOBAHMA
o PESyﬂI:TElTI:I NOCTPoEHHA cencMoreonornyeckoi Mmoaenwn

©) Peaynuratii nocTpoeHus netpochuznyeckoi Mogenu

©) PeaynLTartLl geTanuHoil KOppeNALMK, CHKBEHC-CTPATUrpachiieckoro,
NaneoTeKTOHMYECKOro M thaunankHoOro aHanuaa

a Peaynh'ra'rbl NOCTPOEHUA quOMAHOFI MOZEnu 1 reoMeTpnzaLum 2anexen

Copyright © 2016 TK3. All nghts reserved.

i manpom
0 Comments
Web @ Fie © Gurupage ©  |nttp/ Add

m

State Commission for Reserves, Moscow, 2014

FUNCTION:

= “...quality improvement of geomodels,
which are provided to State
Commission for Reserves...”
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= Guidance document

2 M-01.05.25-03 Baege.. X |Ra

Geolog

Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials

HIA

> General > Introductor

General
Geophysics
Resemvoir Engineering
Geology

General

Introductory
Tools for Fault property editing

Tools for data analysis
Tools for Facies Modeling
Tools for Fault modeling

Ovenview of Structural framework
faults to pillar faults

Tools for Pillar gridding

Qvenview of creating a Geomodel
Toals for Edit 3D grid

Tools for Well correlation

Ovenview of Structural framework
pillar grid creation - Structural
gridding

Qvenview of creating fault pillars from

input fault interpretations

Overview of Fault model to pillar grid

faults

Enrich Your Workflow

O raanpom

HE®THh
NYENM4HOE AKUHOHEPHOE OBLLIECTBO «TA3MPOM HE®Tb
{NAD «TA3MPOM HE®Tbx)
Mpynna komnanui MMH

r. CaHkT-Netepbypr
MeToau4eckuid AoKyMeHT — M-01.05.25-03 epcua 1.0

MeToauyeckne pexomeHaauumu no cosganuio 3D
reonorM4yeckux mogenen

HacToALMA METOANYECKWI LOKYMEHT pa3paboTaH ¢ LiENbio MHTErPaLi €AHBIX NPaBKn
nposeaeHiA paboT Nno co3gaHiio 1 akcnepTuse (camoskcneptuse) 3D reonoryeckix
MoAeneit. [iNA AOCTUKEHUA NOCTABNEHHON Lienu Bbini oA poBHO onKcaHb! pasniyHble
TEXHOMorMYeckne NpoLesypbl, MHOTOKPATHO anpoSrpoBaHHbIE NpH NOCTROEHM LIMGPOBBIX
3D reonorM4ecKuX MOAENEd. Icnonb30BaHne aHHbIX PEKOMEHAALMI NOBBICUT Ka4ecTBo
BbINONHAEMbIX paboT B 0BnacTh reonorMyeckore MoJeNMpoBaHNs, CHU3UT TPYA03aTPaThI
Ha aKTyanu3auuio n AopaboTky MoAenel U OPMUPOBAHNA OTHETHOCTH, YIyHLINT
B3aMMOAEICTBIE MEXIY CTPYKTYPHBIMI M0APa3AeneHnaMA BHYTPU KOMNaHWK, & Takke ¢
NOAPAAHLIMK OPraHU3aLMAMI NPW KOHTPONE, COMAacoBaH1 1 NepeaaYe pesynbTaToB
BbINONHEHHbIX paGoT No nocTpoeruto 3D reonornyeckix Moaenei.

MeToauyeckue pekoMeHaauM NOCTpoeHb! B BUAE CﬁﬂpHHKﬁ rmas u V'IpHJ'IO}KEHMﬂ; B
KOTOPbIX NOCNEg0BATENBHO PACCMATPUBATCA 0TAEMNbHBIE BUAbI pEGUT B COOTBETCTBME C
- . = - o

M-01.05.23-03 version 1.0, 2015

m

FUNCTION:

= Integraton of uniform rules in 3D
geomodels generation and its expertise

= Quality improvement in geological
modeling process

= Decreasing labor costs for reporting
and geomodel update and correction

= |nteraction improvement between
departments and contracting
organizations



Corporate knowledge management system

In Gazprom Neft

= Checklists
= [ - -

HeK-amcT

FUNCTION:

General > Quality Check > Introductory -

Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials Enrich Your Workflow

General YEK-NNCT NO IKCMEPTU3E 3D FEONOrMYECKON MOAENM = Memo, which is accessible both for

General
Training
Workflow
Quick Guide
Reference
Flowchart
Practical
Quality Check
Introductory
Editing surfaces in Petrel quality
checks

Making surfaces in Petrel quality

checks

Yex-nuct no akcneptnae 30
reonoruiyeckoil Mogenu

© 1. Nepenana uHhopMaLms, HeoBXoANMAS AN BLINONHEHNA AKCNEPTHILI:
© 2. B npoekT 2arpyXeHb! akTyankHule AaHHLIE:

© 3. Koppensiuma BLINONHEHa KOPPEKTHO:

ooo@EO

bIM [13HHLIW, OTGYTGTEY

o 4. CeTka MoAenu BbINoNHeHa KOpPpPEeKTHO:

© 5. CTpykTypHas MOAENL BLINOMHEHa KOPPEKTHO:

. Thi“"" ) 6. Mogens KonNeKTOPOE ELINOMHEHa KOPPEKTHO:
eophysics
Resemvoir Engineering © 7. Mogenk NopHCTOCTH BLINCNHEHa KOPPEKTHO:
Geology

- ©) 8. Mogen NPOHULAEMOCTH BLINOHEHA KOPPEKTHO:
Exploration Geology
Shale © 9. Mogenk HackILeHHs BLINONHEHa KOPPEKTHO:
Production
Drling © 10. NMopcyer zanacos

© 11. OueHKa HeonpeAENEHHOCTEN BLINONHEHA KOPPEKTHO:
[ WER o

m

experts and authors of geomodels
= Results documentation
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= | ifehacks, workflows

Nnckpensatop X |Ra

AanckpeTnsatop

Geology > Workflow > Intermediate

Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials Enrich Your Worlkflow

General
Geophysics
Resemvoir Engineering
Geology
General
Training
Workflow
Introductory
Intermediate
Evaluation of cross-fault
juxtapositions

Structural framework fault quality
checks and trap evaluation

Quality checking pillar faults in pillar
grids

Make zones workflow populating the
main stratigraphic boundaries

Key Workflow - Cleaning data
around faults (preparation for Make
Horizons)

Pacuer reon.zanacos ¢ rpaH
aHaueHnem no SHHT

Pacuet kapr 3HHT, 3MHT ¢ yuetom
CTPYKTYP. HEOMPELENEHHOCTA

Pacuet ICP gna nioboro kyba

WORKFLOW
(HaxME Cr0Ja, 9T0GEI OTKPLITE MpoekT ¢ workflow)
Kar paﬁo'rae‘r OHCKPETH3ATOD
1. Ctpoum n peanmsaiii KOIIEKTOpa

2. OcpepHaeM Ece peanly3alyiy E HelPephIBHEL Kyb — KyO BepOaTHOCTH MOABICHHE
KOJUIEKTOpa B F9eiike (KyD IMecqaHncTocTH).

3. PaccmoTpumM npocTefimuii mpumep:

TTo xyby cpenHero apudMeTHYECKOTO BCeX PeanH3aLiil MEI HMeeM 3 CIIod CO 3HATeHHAMH
MecYaHMCTOCTH yiazaHHeIMK Ha puc. 1. Tonmuna xaxaoro uz cnoes 1u. Heobxommo
MONYIHTE B PE3VIETHPYIOMEM KyOe KOIIeKTopa B AaHHoM cTonbue 1u sdderrneHon
TOMIIHHEL

0,71
0,32
0,60

Puc. 1. 3naseHus B A4elikax Kyba mecHaHHCTOCTH

Tlo meTopMEe pacdeTa HaYalkHOE [UIABAFOMEe TPAHITYHOE SHAYCHIE BepoATHOCTH paeHo (.5
Heronsaya ero MBI TIOMY4IM B pesyIbTHPYROMEM KyDe Komtektopa 2 adertHEHOI TommiH

(puc. 2).

m

[0.71=0.5 | Komrexrop |
e

FUNCTION:

Time cutting for searching answers and
solutions
Cautious knowledge storage
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= Textbooks and educational content

o] Mpaktuuecknii coser... X [Ra - 0 X
VHKAHHOMETpIA
General > General > Introductory -
Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials Enrich Your Workflow
¥ General |
¥ General
¥ Introductory

-Guru Pages- Offset well analysis
-Guru Pages- Structural modeling
-Guru Pages- Fracture modeling
Playlists - Quality reporting

-Guru Pages- Reservoir engineering
-Guru Pages- Well engineering
-Guru Pages- Real time

-Guru Pages- Completion

-Guru Pages- Reservair
Geomechanics

-Guru Pages- Completion (Shale)
A guide to the windows in Petrel
-Guru Pages- Well positioning
-Guru Pages- Input Output

Tools for making and editing
polygons

Adding company comments to the
Guru content

Tools for Make edit surface

BEST PRACTICE

TEOPUA. UnknuHomeTpus.

[l pi -aTo HOTG YITIA W 33HMYTA CKESXKHE B (yHKLIMM B8
My SKHEL. EARHKLIA HIMEPESHUA - TPAAYC,

S3eHHTHBIH YFON — 370 YTON MEN/Y BEPTUKANEKD U TP puei 3 pa (puc. 1.8)
AZAMYT — 3TC YTON MEXAY Hanp: Ha CEBEp U # npoexLKed B Touke 2amepa (puc. 1.9)

Cmewwenne (0TXoR) - 370 PACCTORKKE MEXIY YCTEEM W TOMKOR pa cnpoeL i va
ropuacHTankHyio nneckocTe (puc.1.10)

H i
- ] {5 AanmyT

HaNpaBneHns
—

FopusomTansian

nposkks cre

FUNCTION:

= Training of new employees and recent
graduates

= Studying of new procedures in
geomodeling process, new functions in
software.

= e-learning
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= User manual
e e e FUNCTION:

FEOM3AT

Geology > Reference > Introductory

Document Archive  What's New Release Notes NExT Support Portal Ocean Store  Platform Tutorials Enrich Your Workflow

] »

= Implementation of own software
= Cross-software skills development

¥ General
P Geophysics

¥ Ressnoir Enginesring GEOMATE

¥ Geology

¥ General

¥ Training E

F Waorkflow -

) . [aHHbIi MOAYNb NpOrpamMMbl NPEAHA3HAYEH ANA NOCTPOEHUA FE0NOro-CTATMC THYECKHX
¥ Quick Guide paspesoe (TCP) 1 nonyyeHuA croes AnA NoCnesyLuero Noc TROEHUA TREXMEPHOI
¥ Reference reonorudeckoi moaeni. FCP cTpouTCA Ha OCHOBE JaHHblX MHTepnpeTalui VG no
+ Introductary BbIDpaHHOMy NnacTy.

FETETET D T, Mpy BuIBOpE MeHio «¥Ipa A A cmy nnacmax NosBNAETCH
moaenuposanuo (TK3 2014). 0KHO «[eororo-cTaTMCTHYECKNE paspeskl» (pucyHok 1).
[eTankHan KoppenAuMA paipeios
CKBEXWH [ ——— ==
PekomeHaauum no reon. .C:'m."“'—'-nw;h‘wﬁ- Teorar-craTecrvstco sasees l
Moz enupoBannio (TK3 2014). s ]

@aupaneHeIil aHannz

PexomeHgaumm no reon.

Moz enupoBannio (TK3 2014).
DNakHeie kepHa, ncnemanni u FTUC,
MCMoNbayemble npH
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Corporate knowledge management system
In Gazprom Neft

= Context information search
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Corporate knowledge management system
In Gazprom Neft

Context information search

Rl o <[

Start searches here...

Refine Search

Domain
Difficulty
Page type

Author

L] €KL

2] Grid property - continuc X

Premium Content
Locafion: @ Public © Development
Premium GCenfent Only: [Z]

82 Guru

[ocTpoeHue KapThl BAPMOTpAMM 88

Geology | B aaHHOI MHCTPYKUWW ONWCAH NPOLECC CO343HUA KAPThl BAPMOTPaMM 1 NPUBEAEHE
HEKOTOpDAA TEOPETUHECKAA I-IHdJCpMELI,Hﬂ

Perkomennauum no 0BHOBNEHWHD MOAENW, USHAYANEHO NOCTPOEHHOM B APYTOM
FE0ONOrM4ECKOM NPOrpamMmMHoOM NAKETE %

Geology | B saHHO@ WHCTPYKLWK JaHBl PEKOMEHZALMN N0 0BHOBNEHMID MOAENN, M3HAYANBHO
I'ICCTpCEHHCﬁ B ApYromM recnorMyHeckon NporpamMmMmHonM NakeTe

An introduction to Scale up properties R

Reservoir Engineering | This page overviews how to use the 'Scale up properties’ tool.

Deterministic facies modeling (Practical exercise) 8§

Geology | This page shows how to use a deterministic modeling algorithm to populate a 3D grid
with facies properties. It forms part of the 'Property modeling' workflow.

Eunctional (Petrophysical modeling) flow chart 88

Geology | This page shows a graphic flow chart for using the 'Functional' algerithm to populate a
petrophysical property throughout a grid.

m




Achievements

Petrel Guru usage in Gazpromneft STC showed up the following advantages:

N GUr

= Quick report generation

without Petrel GURU

with Petrel GURU

First reporting

=~ 10 hours

= 1 hour

Subsequent reporting

=~ 5-10 hours

= 30 min.

= High level of quality control

= Qualified answers and solutions




Thanks for your attention!

Questions?
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