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How Smart is the Intelligent Technology for
Simulators and Field Production Management?

An Integrated Technology

Hackonbko uHmennekmyaibHble mexHoa02uu
nodxodsam 019 CUMYILIMOPO8 U yNnpasieHus
paspabomkoti mecmopoxcdeHuti?

KomnnekcHas mexHoao2us
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Content Index — CopgepxaHue

Motivation - MoTuBupoBaHme
Reservoir Management — YnpasrieHne pa3pabdboTkon
Smart Wells — advice — YMHble CKBaXXUHbI - COBET
Smart Wells - At Petrobras - YMHble ckBaxuHbI - B [leTpobpase
— (present and near future) - (cenyac n B onmxanwem dyayuiem)

Big Questions — borbLune Bonpoch!

What are Smart Wells — YTo Takoe yMHble CKBaXXUHbI
Where Are We Now — CoBpeMeHHOE COCTOsIHUE Bornpoca
What More We Need to Have? — YTo eLle HamM HY>XHO?

The Interface Between RE and PE — B3anmogencrtaue
MeEXay TEXHOSIormemn paspaboTkm n TeXHoONormen Ooodbiun

Conclusions — BbiBoabl 1 3aknto4vyeHue




Motivation — MoTuBmupoBaHune

 Have smart fields & intelligent wells worked to
Improve reservoir management? -

CnocoObCTBYIOT NN YMHbIE MECTOPOXKAEHUSA U
MHTENNeKTyanbHble CKBaXXWUHbI NOBbLILLEHUIO

9P EKTUBHOCTU pa3paboTKu MECTOPOXOAEHUNT

« What more needs to be done? — Yto ewe
Heobxoaommo caoenaTb?




Reservoir Management —
YnpaBneHue paspabdboTkou

“ . " .
Use of financial, technological and human resources,

while minimizing capital investments and operating
expenses to maximize economic recovery of oil and gas
from a reservoir.”

Ganesh Thakur
2012 SPE President

"Hlcrnonb3o8aHue ghUHaHCO8bIX, MexHOoIo02u4eckux u
yesioBeYqYeCKUX pecypcos rnpu MuHuUMuU3auuu
KarnumaJsiosrioxXeHul U aKcrislyamayuoHHbIX pacxo0o8 0115
Makcumu3auuu peHmaberibHou 0obbiYu Heghbmu u 2a3a'”.

['aHew TaKkyp

[Tpe3udeHm SPE 2012 .




Reservoir Management ooV
YnpaBneHue paspabdboTkou

-~

 Reservoir management has evolved beyond the reservoir engineer
iInto a multidisciplinary, integrated team effort. — PazpaboTka
MECTOPOXAEHUN nepecTana bbITb yaAenoM oTAENbHOIo NHXeHepa
pa3paboTymka, Tenepb 3TO AeN0 KOMMEKCHON MHOronpodunibHON
KOMaHabl.

Key project decisions must encompass all disciplines. — BaxxHenwuume
NPOEKTHbIE PeLlEeHnda OOMKHbI OXBaTbIBaTb BCE AUCLIUMSINHBI.

Modern simulators need to go beyond just the reservaoir,
Incorporating the completions, wells, subsea facilities and
economics. — CoBpeMEHHbIE CUMYIIATOPbLI AOSMKHbI HE MPOCTO
MOOENMpPoBaTh NacT, HO Yy4UTbIBaATb MPU 3TOM CKBaXKMHbI, CXEMbI
NX 3aKaH4YnBaHUS, NOABOAHO-YCTbEBbLIE KOMIMMEKCHI U
9KOHOMMYECKME nokasaTenu.
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Smart Wells — YMHble CKBaKUHbI

The dumbest, the better. — Hem
rnynee, TeEM nydLue.

Be only as smart as you need. —
He Oyab yMHee, YeM HYXKHO.




What’s Happened Since 20007 qW=ecy,
YTto npomsowno ¢ 2000 roga?

== Smart wells in the world — YMHbIX CKBaXnH B mupe

== Smart well cost — CToumocTb YMHOW CKBa*Ku




At Petrobras — B |_|eTp06pa3

e Installations in Brazil = 18 wells

» Bcero B bpasunuu 6bino NoCcTpoeHo 18 CKBaXXmH

— Onshore 12 wells — 12 ckBaXxuH Ha cyLue
» 8 wells in operation — 8 LENCTBYIOLLNX CKBaXXWH
o 2 wells shutoff — 2 ckBaxnHbl 6e30eNCTBYIOT
* 2 removed installations — 2 nukBManpoBaHbI

— Offshore 6 wells — 6 ckBaXuH Ha Lwenbde
e 1 dry completion — 1 ckBaxunHa 6e3pesynbTaTHas
» 4 subsea completions — 4 ¢ NoABOAHLIM 3aKaH4YMBaAHNEM
* 1 removed installation — 1 nukBugnpoBaHa

» |International installations = 18 wells

o 3a pybexom — 18 ckBaXkuH
14 wells - Agbami (operated by Chevron)
14 ckBaXunH — mectopoxaeHne Ardamun (onepatop LLeBpoH)
4 wells - Akpo (operated by Total)
4 cKkBaXXWHbl — MecTopoXxaeHue Akno (onepatop ToTarnb)
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At Petrobras — Near Future
B lNeTpobpase — bnvxanwine nepcnekTUBLI

Near future plans = 27 wells
[MnaHbl Ha 6rvKanLwyo NepcnekTuBy — 27 CKBaXXWH
— 5 onshore — 5 Ha cywe
— 4 dry completions — 4 ckBaxuHbl 6e3pesyrnbTaTHbIe
— 18 subsea completions (including pre-salt reservoir)
— 18 cKkBaXkMH C NOABOAHbBIM 3aKkaH4YMBaHMEM (B T.4Y. HA NOACONEBOKM NNacT)

And several others in appraisal phase
A HECKONbKO CKBaXXMH Ha 3Tane AopasBenku

Pre-Salt reservoirs — [NlogconeBbie 3anexu
— Ultra Deepwater — CBepxrnybokoBOAHLIE akBaTOPUU
Thick salt layer (~ 2000 m) — bornbliasa TonwuHa consiHoro cnos (~ 2000 m)
Deep wells (> 5000 m) — 'nybokne ckBaxkmHbl (6onbLlue 5000 m)
High pressure — Bbicokoe gaBneHue
CO, and H,S — Yrnekucnbiv ras n ceposogopoa




Big Questions?
BakHeunwine Bonpochl

\What do we mean by Smart Well ? —
UTO MbI nogpasymeBaem no yMHOU
CKBa)XUHOW ?

*\Why do we make Smart Wells ? —
3a4yeM Mbl CTPOUM YMHbIE CKBaXXMHbI?

\What does it matter to me ? — Kakoe aT1o
MMeEEeT 3HavYeHne ong MmeHa?




Smart Well [smahrt wel], noun ,_
YMHasa CKBaXXUHa, nmsa cyLlecTBUTENbHOe

A well that has measurement and/or control capabilities
In the region of its completion(s). — CkBaxuHa,
cnocobHasi BbIMNOMNHATE N3BMEPEHUA U KOHTPOSbHbIE
dyHKUMKM B 30HE (-ax) 3aKaH4YMBaHUSI.

A well systems could be called Intelligent if, and only If,
It adds value to the project during its life cycle. —
3aKOHYEHHbIE CKBaXXMHbI MOTYT CYMTATbCH
MHTENMeKTyanbHbIMX B TOM Clly4ae N TONbKO B TOM
criyyae, ecrniv OHM MoBbILLIAT 3KOHOMUYECKUE
rnokasartenu NpoeKkTa B TEYEHUE Ero XXNU3HEHHOIO LMKNa.




Smart Wells: Why? q¥=ccy,
YMHbI€ CKBaXXUHbI: [na yero?

Reservoir Management (NPV)

YnpasneHue paspabdoTtkon (UOO)
— Recovery increase — lNoBbiweHne KNH
— Cost decrease — CHMXeHue 3aTtpar
— Production acceleration — YckopeHHbI 0TOOpP

Subordinate drives — BTopocTeneHHble Lenu
— Risk management — YnpasneHne puckammu
— Value of information — LleHHOCTb nHdopMmaumn

— Regulatory / stakeholder value — LleHHOCTb Ana HAO30PHbIX U
perynmpyroLLnx opraHoB 1 Ansi 3aMHTEPECOBAHHbIX CTOPOH




What are Smart Wells?
A few lllustrative examples.

UTO Takoe YMHble CKBaXXUHbI?
HeckonbKo HarngaHbIX NpUMepoB.




Access and Control of Multi-Horizon and Multi-Laterad

[locTyn 1 ynpaBrieHne MHOronsactoBon u
MHOro3abomHOMN CKBaXXUHOW

Direct Hydraulics Interval Control ——————
Valve for Control of Upper Sand

 Smart wells enable flow isolation and control T S

r Sands

from multiple zones, using ICVs

YMHbIE CKBaXMHbI NO3BOSSAIOT OTCEKaTb U ~
perynmpoBaTh NPUTOKM NPW MHOronnactosom §
3aKaH4MBaHMUM C MOMOLLIbIO PEryrnaTopoB e

Upper Sand

— _—, Seal Assemby
n p MTO Ka I CV Stackable Ball & Seat MFLD
\ssembly

i/ Sc

a | Ema Sesses i

\ssembly
> 8km MD «/screen
r Sand B

&
SVTTTL VT TRV YT AR YT
I LLLLE A L L

Y at 3588

Na Kika Smart Wells Design and Construction, Stair, et al., AAPG, 2004.
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Horizontal Well — l'opu3oHTanbHaga ckBaXknuHa

To control and equalize the Flowingwell pressure - lunamuteckoe napiene
draWdown Of a horlzontal Reservoir pressure — [Mnactosoe gaenexHve
well

PerynupoBaHune u
BblpaBHMUBaHME Oenpeccuu
B rOPU30OHTaNbHOW
CKBaXXuHe




T
Horizontal Well — lopunaoHTanbHas Wf"’%
CKBaXXMHa

_ Flowing well pressure - /luHamMn4yeckoe J1aBjieHHe
 To control and equalize the

drawdown of a horizontal
well

PerynuposaHue u
BblpaBHMBaHWE genpeccuu
B rOPU30HTasrbHOW
CKBaXXnHe

Reservoir pressure — [nactoBoe gaBnexHve

—




Horizontal Well (multiple ICVSs) Mpgﬁ’
[Opn3oHTanbHasa ckBaXxvHa (HECKONbKO _ &
PErynsaTopoB MpuUTOKa)

_ Flowing well pressure - /luHamMn4yeckoe J1aBjieHHe
 To control and equalize the

drawdown of a horizontal well

PerynuposaHue u
BblpaBHMBaHWE genpeccun B
rOpU3oHTarnbHOW CKBaXuHe

Reservoir pressure — [MnactoBoe gaenexHve

Inflow control devices (ICD) “
IHTEpBasibHbIE




Auto Gas-LIft
ABTO rasnugT

Ol

Nozrie (Movable)
Collar (Statsc)

——

-,

Low cost gas-lift

Hwn3sko3aTpaTHbIN rasnugT
Well complexity similar to conventional gas-lift

TOT e ypOBEHb CITIOXHOCTM YTO U NPU TPaAULMOHHOM
rasnudgre

No gas delivery equipment!

HeT HeobxoanmocTn B 060pyaoBaHUmM No JOCTaBke rasal
No compression !

Bes komnpumupoBaHus!

Additional reserves !

lNpupocT 3anacos!

Nowadays, we often look for gas zones that
can be reached from an oil well — Tenepb
Mbl YACTO MLLEM ra3oBble 3anexu, KoTopble
MOXHO 6bIn10 Bbl BCKPbITb U3 HEPTAHOM
CKBaXXWMHbI

as —la3 .

Many re-development opportunities - BoamMoXXHOCTb
NOBTOPHOW pa3paboTkM MHOIMMX 3arnexemn

ICV Pressure Drop kPa

10000

1000




Where Are We Now — SWsrcV
CoBpeMeHHOE COCTOSAHME Aern

e Capabilities - Bo3amoxHocTu
Permanent down-hole gauge monitoring systems (PDG)
HenpepbIBHbIN MOHUTOPUHI CKBaXXWUHHBIMW N3MepPUTENbHbIMU Npubopamu

Distributed temperature sensing (DTS) for instance for steam injection
monitoring — PacnpeneneHHoe namepeHune temnepartypol (DTS),
HanpumMep, Ans MOHUTOPUHra 3akadykm napa

Use interval control valve (ICV), on multi-zone or multi-lateral wells —
[MpMeHeHue nHTepBarnbHOro perynupyrowero knanaxHa (ICV) B
MHOIOMNacToOBbIX U MHOTOCTBOJSIbHbIX CKBaXXMHAX

Inflow control devices (ICD) and ICV, to equalize the horizontal well
drawdown — PerynaTtopsbl nputoka (ICD) un ICV onga BbipaBHUBAHUA
Oenpeccuun B ropu30oHTarnbHbIX CKBaXXMHaX

Artificial Lift Optimization — Surface control system — OnTummnsauns
MeXaHM3npoBaHHOM O00blYM — HazemMHasa cuctema ynpasrieHus

 Scenarios - CueHapum
— Offshore Environment — B ycrnosusax wwenbga

— Brownfield — Low Cost Applications — MecTtopoxaeHua Ha no3gHen ctaguu
pa3paboTkn - HuskosaTpaTHble BapuaHThbl 20

— Remote Environment — YaaneHHble y4acTKu




What More We Need to Have?
UT0 elle HamM HYXXHO?

Distributed Sensing — PacnpegeneHHble 3amepbl
— All parameters — Bcex napameTpoB
— All times (continuous) — NocTosiHHO
(HenpepbIBHO)
— Everywhere — lNoBcrogy
Multiphase flow meter — MHorodgasHbln pacxogomep

Water cut and GOR sensors — [1aT4ymku
00BOAHEHHOCTM NPOAYKUMM U ra3oBoro dakropa

Acoustic, chemical sensors coming — Ckopo AOSKHbI
NOABUTBLCS aKyCTUYECKME U XUMNYECKME OaTUNKN

h Producing Well

Courtesy Sensormet/AME Info




What does It matter to me?

Differentiation opportunities of Smart Wells.

YTO 3TO 3HAUUT ONnA MeHA?

OTnnynTenbHble 0COBEHHOCTU YMHbIX CKBa>K1H
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The use of the intelligent technology to Increase the value of
a project

[loBbILLIEHNE SKOHOMUYECKMX NOKa3aTEeNEeN NpPoeKTa 3a CYET

NMPUMEHEHNA UHTEJTTIEKTYaJlbHbIX TEXHOOrnu

“Use of financial, technological and human resources, while minimizing capital
investments and operating expenses to maximize economic recovery of oil and gas

from a reservoir.”
Ganesh Thakur

2012 SPE President

"Ucrnonb3o8aHue huHaHCO8bIX, MEXHOI02UYECKUX U YeJ/I08€4ECKUX PEeCypcos rpu
MUHUMU3auuu KanumaroesioxXeHuUl u aKcrislyamauuoHHbIX pacxodoe Osis
Makcumu3ayuu peHmaberibHol 0obbivu Hegbmu u 2a3a".

laHew Takyp
[Tpe3udeHm SPE 2012 .




The Areas of a Project — G
HanpaBneHna npoekTa

Smart Field

Advanced (IOR/EOR) gpt'm'zaﬂon
methods (CoepemMeHHbIe nmumu3ayusi yMHbIX

Basic (input) rock memodsi (MITHIMYH) MecmopoxoeHuu

and fluid data —
McxoaHble gaHHbIe O
nopoae u crnoun

4D Seismic

Ceuncmuka 4D

; Static
Inversion leonoe
NHeepcus

Integration — KomMmnnekcHbIN nogxoa




N
Decision gates and the different phases of project development A
JTanbl NPUHATUSA PELLIeHN 1 pasnuyHble 3Tarbl paspaboTky NpoeKkTa

Influence on Project Expenditures & Concepts

Major Influence Rapidly Decreasing Influence Low Influence

Frot End EngineeringDesign (FEED) 3

Influence

Front Endlluading (FEL) :
i »

i
o

=
1"
=
=1
e
=
@
(7

Final Auiﬁurizalinn

*

Sanction

Planning |¢ | Define 6 Execute N , Operate ' \ Abandon

0\ﬁ> Gates [ Concepts/Cases/Options Pruject Phases & Gates
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Differentiators - ndpdepeHumnaTopbl

Integrated modeling of reservoirs, wells, production
networks, and geomechanics — CoBmeLLleHHOe
MOJenupoBaHme nracTtoB, CKBaXXUH, CUCTEM
HedTecbopa n reomexaHm4eckoe MmogenmpoBaHue

Multidiscipline and multi-user collaboration -
CoBMecTHasa paboTa aKCrnepToB pasHbIX
cneunanbHOCTEN U pa3HbIX Nofb3oBaTeneun

Integrated uncertainty and design parameterization
analysis — KomnnekcHbI aHanma3 HeonpeaeneHHOCTu
N napameTpusaumnm npoekTa

Customization and Extensibility —
Nnonengyanmsayma u BOSMOXKHOCTU pacLUNpPeHns




Success Criteria
Kputepum ycnewHocTu

For any simulation type of work is:

[nsa oueHkn ycnewHocTn nodoro MoaenmpoBaHns
HeobxoAnMo:

Compare simulation results with real experimental data
bank (lab data and field data, if available) — CpaBHUTL
pe3yrnbTaTbl MOAENNPOBAHNSA C BA30M IKCMEPUMEHTASTbHbIX
N aKTUYECKNX AaHHbIX (pe3ynbTaToB NTabopaTOpPHbLIX
nccriegoBaHuUmM 1 MPOMbICIIOBbLIX AAHHbLIX MPU HANU4nmu
TaKoBbIX).




Applications Used for a Certain Smart Well
SPE

Development - INpuknagHbie nporpamMmmeil, st
NPUMEHSIEMbIE MPU MPOEKTUPOBAHNN YMHbIX CKBaXXWH

Downhole
Rbotics.

In-Flow Control

: —
Dowinhole! Z#¢ —Flow Measuremer
y

eser
In

s Catedoen reses

THELE (STRING FERFNAME, LENGTH TOFFERF, LENGTH BOTFERF, INTEGER
STATUS, LEMGTH RW | REAL SKIN, STRIMG INFLOW_TYPE, OBIECT_ID
WFLMODELD Zormel fnn Zonel Ann, "Zonelinn" ZonelfHstart,
ZonelAHend, ON, WellboreRad | "PEACEMAN_Z"  WFLDATA.wflModel Ann

Welll TRACK. Zonelénnulus DEFINE FERF i Zonel_Ann

TABLE (STRING PERFNAME, LENGTH TOPPERF, LENGTH BOTPERF, INTEGER
STATUS, . LEMGTH RW , REAL SKIN, STRING INFLOW TYFE, OBIECT_IO
WFLMODEL] Tubing Tubing, "Stinger', ZonelfHstart-17M, ZonelAHend,
OFF, WellboreRad, "PEACFMAN 37" WFINATA.wflMnadel SHinner

U:m'

-

Tubing, "Zone2", Zanel
PEACEMAN SE" |
WFLOAT Auwf | Mode] Zana2

40

Welll TRACK BACKEONE D

o

Welll TRACK Zoneldnnul
Welll CHOKE WelllZonel
CHOKE WelllZaonelchoke
WellilZonelChoke DIAM =
WELDATA END

| g

va




Integration: Reservoir and Production — W e
SPE C
NHterpauusa: Pa3paboTka n gobblva .’ﬁ

Customizable Workflows for Model Building
Hacmpaueaembie pabodue npouecchbl MocmpoeHusi moodeseu

Multi-Field Dynamic Modeling,
lrudpoduHamuyeckoe
ModesiupoeaHuUe HeCKOJIbKUX
Mecmopox0eHuU

A Subsea Gathering System with Mud-line E?SiPs




The Interface Between RE and PE — Mps
B3anmogencrteune pa3paboTymnKoB U
TEXHOSIOroB no AoodblYye

*? Internationa
(] Nde

 The completion is the interface and the
collaboration focus for the RE and PE —
3akaH4MBaHWe CKBaXXMH — 3TO CTbIK M OCHOBHas
obnactb coBMecTHOM paboTbl pa3paboTUYNKOB U
TEXHOMOroB No Aobblye

Smart Wells require a more complex and more
coupled interface between the reservoir and the
well — [1ns yMHbIX CKBaXkMH Heobxoanm bonee

| Create a perforation (STATUS = o) to Bode) flow in the annul CINOXHbIN 1 Bonee B3anMOyBS3aHHbINA CTbIK MeXay

STATUS, LENGTH RW , REAL SKIN, STRING INFLOW_TYPE, OBJECT_ID A
WFLMODEL) Zonel_Ann Zonel_Ann, "ZonelAnn", ZonelAHstart, nnaCTOM VI CKBa)'KI/IHOI/I
ZonelAHend, ON, wellboreRad ,"PEACEMAN_XZ", WFLDATA.wfIModelAnn

welll TRACK ZonelAnnulus DEFINE_PERF : Zonel_Ann

TABLE (STRING PERFNAME, LENGTH TOPPERF, LENGTH BOTPERF, INTEGER
STATUS, \ LENGTH RW , REAL SKIN, STRING INFLOW_TYPE, OBJECT_ID
WFLMODEL) Tubing Tubing, "Stinger", ZonelAHstart-1*M, ZonelAHend,
OFF, wellboreRad, "PEACEMAN_XZ", WFLDATA.wflModelStinger

Tubing, "Zone2", zonelAHend, TD_of_the_well, ON, wellborerad, \/
"PEACEMAN_XZ", \_/

WFLDATA.wfTMode1Zone2

welll TRACK BACKBONE DEFINE_PERF : Tubing " q . . q q
Operation point
PaBouyasi TouKa TPR - Kpuast acbhekTMBHOCTU
welll TRACK ZonelAnnulus DEFINE_CHOKE WelllzonelChoke EE— CKBaXXNHHOIO gy MOABEMHUKA

wel1l CHOKE welllzonelChoke AHDEPTH = ZonelAHstart-0.5*M welll p :
CHOKE welllZonelChoke CHOKEMODEL : WFLDATA.chokeModel welll CHOKE

welllzonelChoke DIAM = X*INCH

WELDATA END




Integrated Uncertainty Management —
KomnnekcHoe ynpaBneHue
HeonpeaeneHHOCTbIO

Smart Wells design variables can be considered along with
other uncertainties, development options and design variables,
within the context of optimizing asset present value.

[Ipu onmumusayuu mexkywux dKOHOMU4ECKUX nokasameneu
aKmueoe napamempsl NPOEKMUPOBAHUA YMHbBLX CKEANCUH
MOXNCHO YHUMbI8aAMb Hapsdy ¢ dpy2umu
HeonpedesieHHOCMAMU, 8apuaHmamu padpabomku u
NPOeKmMHbIMU Napamempamu.




. - %rﬁmég'
Integration of Field Data — &
[TpnBnevYeHmne npPomMbICIOBbIX JaHHbIX

 We need to simplify the process whereby users consume field
data to validate and calibrate models — Ham Heobxogmnmo

YNPOCTUTb NPOLIECC NCMOJIb30BaHNSA NPOMBbICINOBbIX AAHHbIX ONS
060CHOBaHNSA N NPUBSA3KM MOAENEN

Users will increasing face a data rich environment with much of
the new information coming from Smart Wells — Nonb3oBaTtensam
npuaeTca UMEeThb dero ¢ Bo3pacTalowmmM NOTOKOM NHopMaumu,
bonbLaga YacTb KOTOpOM ByadeT NOCTynaTh OT YMHbIX CKBaXKUH.

A ‘}
i .
{ T
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An Example — A Actual Case
[Tpumep U3 peanbHOU NPAKTUKU

Intelligent Well Completion enables producing oil field in
mature Campos Basin 7-Bl-21HA-RJS

MHTennekTyanbHasa CKBa)KMHa rNo3BONAET SKCNnyaTupoBaTh
HeTAHOEe MecTopoXaeHne B JaBHO pa3pabaTbiBaeMoM
baccenHe Kamnoc 7-Bl-21HA-RJS

Augusto Albano Teles

José Augusto da Silva Neto
Sergio Luis de Almeida Netto
Victor Ribeiro Nazareth
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Challenge: the drainage of two sands GRJ-10 and GRJ-20 %"t%
[pobnema: npeHnposaHue AByx nnactos GRJ-10 n GRJ-20 =




How To Win The Challenge 254
Kak pewmnTb npobnemy

-~

del!
¢ Ve
-

Conventional Solution: two directional wells draining each zone - NPV
unfeasible.

TpaanumoHHoe pelleHne: NpobypuTe ABE HAKNOHHO-HarpaBieHHbIe
CKBaXXMHbI NO OOHOMN Ha KaXXayk 30HY — QKOHOMUYECKHN
HepeHTabenbHbLIN BapnaHT

Alternatively: a horizontal well draining both zones together - NPV
feasible.

AnbTepHaTUBHOE peLLEHNE: TOPMU30HTarbHasi CKBaXkMHa, COBMECTHO
akcnnyaTtupytowlasi 0o6e 30Hbl — QKOHOMUYECKN LienecoobpasHbIN
BapuaHT

— Demand: how to monitor the exploitation of both zones without
intervention

— Bonpoc: kak ocyLlecTBNATE MOHUTOPUHI aKcnyaTaumm obenx 3oH 6e3

PEMOHTA CKBaXXWHb! =




Advantages of a Well Draining Both Areas M.pé?;
— MpeumylecTsa ApeHnpoBaHus obenx VY
30H OOHOW CKBa*XUHOW

NPV with far superior results: lower CAPEX and OPEX;

HaMHOro BbiLLIe 3KOHOMUYECKMNE MOKa3aTeNIN: HUXKE KanutarbHble 3aTpaTtbl U
IKCMnyaTtaunoHHbIE paCXobl

Release of a opening in the manifold to another project.

OcBoboxaeHne onHQQMHMM MaHundbonbaa ans Opyroro npoekTa

Bl-08

Bl-13
GRJ-20

7




Intelligent Completion
MHTennekTyanbHoe 3akaH4MBaHue

Monitoring P and T in both zones;

MOHUTOPWHI AaBneHnsa u Temnepartypbl B 06enx
CKBa)KMHaX

Valve actuator for remote isolation
upper zone (Guarajuba 10) allow one to infer the flow of
each zone and make well test.

[lnctaHUMOHHOE yrnpaBneHne NpmMBOAOM KanaHa
NO3BOJIAET OTKMOYaTh BEPXHIOK 30HY (Guarajuba 10),
onpeaendaTtb NPUTOK No Kaxgowu 3oHe v nposoauts [ AN.
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Conclusions
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Smart Wells have matured from “technology demonstration” to a normal and robust part of
the business

N3 akcnepuMeHTanbHOM TEXHOSTOMMM YMHbIE CKBaXXMHbI MPEBPATUIIUCE B OObIYHbLIN U
HaAeXHbIN crnocob Aobblun HedTH

Well Intelligent Systems are an irreversible process on Well Engineering.

MHTeﬂﬂeKTyaﬂbele CKBaXXMHbl CTAHOBSATCS HEOTHEMIEMOW YaCTbO TEXHOMNOIA
NPoOEeKTNpoBaHNA CKBa>x1H

The new simulators needs to provide a differentiating capability for supporting Smart Wells

HeobxoauMbl HOBblE CUMYNSTOPLI, OTANYUTENBHON OCOBEHHOCTLIO KOTOPbLIX OyaeT
BO3MOXXHOCTb OTOOpaxxaTb MHOPMaLMIO, MOCTYNAKLLY OT YMHbIX CKBaXKUH

— Integrated modelling of RE and PE workflows — CoBmelleHHOe MogenmpoBaHue
pabouunx npoLeccoB pa3paboTku MECTOPOXAEHUN U TEXHONOIMKU O00bIYN

Support for complex and coupled behaviour — [Nogaepxka CroXXHOM U
B3aMMOCBSA3aHHON OUHAMUKN

Integrated uncertainty management — KomnnekcHoe yrnpasrieHne HeonpeaereHHOCTbIO
Integrated use of field data - KomnnekcHoe ncnonb3oBaHMe NPOMbICIOBbIX AaHHbIX 39




Thank you

Questions?

Cnacubo

Bonpochk!?
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Enter your section in the DL Evaluation Contest by completing the
evaluation form for this presentation

BBeaoute Ha3zBaHUue Bawen cekuum B pasgene DL Evaluation Contest.
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