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|_| epBble NHTesJ1IeKTyasibHble OBYCTBOJIbHbIE CKBaXKVHbI
Ha MecTopoXXaeHU M. B. GrnaHoBCKOro - a1o
APKUIA NPUMEP TOrO, Kak HOBbIE TEXHOOMM MOMOraroT
ONTUMN3MPOBATL 3aTpaThbl U, Bnarogaps yBeMYEHNO
oxBaTa OpeHMpYeMbIX 3anacoB, MNOBbICUTL AEOUTbI
CKBaXKWH. [1ByCTBOJIbHAs rEOMETPUS CKBaXKMHbI,

C BO3MOXXHOCTbLIO OHOBPEMEHHO OTC/EXMBATL U
KOHTPOMMPOBATb KaxKApl CTBOJ MO-OTAE/IbHOCTY,
CMOCOBCTBYET ONTUMUIALN PABOTbl CKBaXKMHBI,
nNpoaieHnto Neproda 6e3npobeMHON aKchyaTaumm
CKBaXKWHbI 1 BHOCUT BKJ1a[, B YBESINYEHWE HAKOMIEHHOM
000bl4M ¢ MecTopoXXaeHUs. CTaTbst akLEHTUPYET
BHMaHne Ha KOHCTPYKUWW CKBaXKNH, BbINOJIHEHNIA pa60T
N pesynbTaTax aKcryaraumm CKBaKIH.

PaboTa bblna npoaenaHa B HECKObKO 3TaroB:

1. Komnanusa JIYKOWJT BbiGpana KOHCTPYKLMN CKBAXKVH
015 MUHMM3aUMN 3aTpaT U AOCTVKEHWS LieS1EBbIX
nokasatesien No Aobblbe 1 KO3 PULIMEHTY
N3BNEeYEeHNs HedTL.

2. Komnanust JTYKOWJT onpo6osana TexHONorn no
CTPOUTENBCTBY OBYCTBOJIbHBIX UHTEIIEKTYasIbHbIX
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he first Intelligent multilateral TAMLS wells on the V.

Filanovsky Field are a great example of how new
technologies are helping to optimize CAPEX, and thanks
to a higher productivity index, achieving higher production
rates. Multilateral well geometry combined with an ability
to monitor and control each leg separately helps to
optimize flow patterns, prolongs well life and contributes
to a higher cumulative production. The paper focuses on
well design, project execution and production results.

To achieve the results, the work was conducted in

several phases:

1. Choose a well design which would optimize CAPEX
and reach production and recovery targets.

2. Perform two trial jobs on an existing mature field to
learn about the technology and to prove the concept.

3. Use the experience gained on the trial jobs to optimize
the requirements, well design and procedures.

4. Execute the job, control and manage the execution to
ensure compliance to the plan.

5. Review the first production results and estimate
benefits obtained from the project.

www.rogtecmagazine.com
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CKB2XXWH Ha 3pesioM MECTOPOXAEHWN UMeHn HO.
KopuaruHa.

3. Ha ocHoBe nony4eHHOro onbITa, MPOEKT pas3paboTKu
MEeCTopoOXaeHus M. B OrnaHoBCKOro 6bii1 AONOHEH
1 OBHOBIIEH.

4. B Havane 2017 roga 6b1m npobypeHbl ABe nepsble
NHTENNEKTYalbHble ABYCTBOJIbHbIE CKBRXKUHDI.

5. To pesynbTatam BBOAA B 9KCM/IyaTaLmio Obi
NpoBeOeH aHaIM3 KITKOYEBbBIX MapaMeTPOB paboTbl
CKB&XXWH 1 OLieHeHa Lienecoobpa3HOCTb
CTPOUTENBCTBA ABYCTBOJIbHbIX CKBAXKMH HA MPOEKTE.

CTtaTbs onuncbIBaeT Bee Wark, hoKycrpysch

Ha Npoueaype YCTaHOBKN BHYTPUCKBaXKVHHOIO
060pya0BaHNs, U3BIEYEHHbIX YPOKax 1 0630pe
PE3YIbTATOB PabOThl CKBaXKWHbI.

B pesynbTare NpoaenaHHoi paboTsl koMnaHys JIYKOW
yCneLIHo NMpobypuia ABe NepBble NHTENNEKTYaTbHbIE
[OBYCTBOJSIbHbIE CKBaXKMHbI HA MECTOPOXAEHM M. B.
®rnaHoBCKOro, AEOUTbI KOTOPbIX OKA3a/ICh BbILLIE

Ha 20-60% no cpaBHEHWO C AeduTaMy COCEaHMX
FOPU3OHTASTBHBIX CKBEXKMH. 3T NEPBbIE CKBAXKMHDI

B O4epeHOM pag Nokasasn, HTO COBPEMEHHbIE
VNHTENNEKTYasIbHbIE MHOMOCTBOSIbHbIE TEXHOOTAN
SABMAOTCS AOCTATOYHO 3pesbiMK, YTODbI 06ecneuYmBaThb
CTabwibHble peaynbTaThl. BBO CKBaXKMH B SKCMlyaTaumio
nokasarn, YTo X akTU4eckme OeduTbl COBNaaatoT C
pacyeTHbIMK. BCe 3To B 0o4epeaHo pas NokasbIBaeT,

YTO KOHCTRYKLMS MHTENNEKTYaIbHBIX MHOMOCTBOSIbHbIX
CKBaXKMH 0DECNeYMBaET psi, MPEVMYLLIECTB, TakX Kak
3KOHOMWIS! C/IOTOB Ha MnaTdopme, 6oee BbICOKME
0EOUTLI CKBaXKVH, YCKOPEHHBI MPUPOCT O00bIHN, 1 MOXET
CNOCOBCTBOBATh YBENHEHMIO OOLLEN HAKOMIEHHON A00bLIHM
Ha MECTOPOXAEHNN.

BeeneHune

LLIMPOKO MPUHSTO MHEHME, YTO BYPEHNE MHOTOCTBOJTBHbBIX
CKBaXKWH SB/IIETCS HACTOSTbKO PUCKOBAHHBIM, YTO HET
CMbIC/a paccMaTpyBaTb ABYCTBOJIbHbIE TEXHOMOMN A1
MPVIMEHEHVS B pa3paboTKe peasibHbIX MECTOPOXAEHWI.
Llenb ctatbn - mokasarb, YTO MHOMOCTBOJIbHbIE TEXHOIOMM
YCMELLIHO MPUMEHSIKOTCS A5 MPAKTUHECKUX HY>KA, MPUHOCS
3HauTE NbHbIE BbIrodb! 4715 MPoeKkTa. B yacTHoCTK, Ha
MECTOPOXOEHM M. B. GrnaHOBCKOrO NHTENNEKTYa bHbIe
[OBYCTBOJIbHbIE CKB2XKMHbI MOMOMatoT YBENMHUTEL AEOUTHI
HEMTI, CHDKAOT KanuTalbHble 3aTpaThl 1 COCOOCTBYIOT
YBEJIMHEHMIO HAKOMIEHHOM O00bIYN.

CyLLEeCTBYIOT MPOEKTLI, FAe BCE MECTOPOXKAEHNE
paspabaTbiBaeTCs ABYX- U TPEXCTBObHBIMM
CkBaXXNHaMW. OBbIMHO OCHOBHOW MPUYMHOM A5
MNCMOJIb30BaHNS MHOFOCTBOJTBHBIX CKB2XKMH SBISETCSH
CJTIOXHbIM NAaCT, KOTOPbIN He NosyYaeTcst 3PHEKTUBHO
pa3paboTaTtb OObIYHbIMU CKBaXKMHAMKW. Hanpumep,
mMecTopoxaeHune Vincent (Nettleship n gp. 2014)

www.rogtecmagazine.com

This paper describes all the steps focusing mainly on
installation procedure, execution and production results
review.

As a result of the work done, LUKOIL successfully
installed two first intelligent TAML5 completions on the

V. Filanovsky field and achieved ~20%-60% higher
production than on nearby single bore wells (up to 38000
bpd). This first wells proved that the contemporary
intelligent and multilateral completion technologies are
mature enough to deliver consistent results. Production
results showed that the actual productivity index
matches the predicted results. This proved that intelligent
multilateral well design enables many benefits, such

as slot preservation, higher productivity indices, faster
production buildup and can facilitate reaching higher
cumulative production from the field.

The paper describes the introduction of complex
intelligent multilateral well design. This practical

example can be used for future reference by drilling and
production focused petroleum industry professionals

to better understand benefits and limitations of existing
technologies. Actual production result can also be used as
a benchmark for field development planning.

Introduction

There is still a generally accepted opinion, that multilateral
wells are risky to drill, that there is no practical point

to consider multilateral technologies for real life field
development planning. The goal of this paper is to

show that multilateral technologies can be successfully
applied for practical needs, bringing significant benefits
for the project. Specifically, for V. Filanovsky project
intelligent TAMLS multilateral wells help to reduce capital
investments, maximize production rates and contribute to
increase of total recovery.

There are projects, where the whole field is developed
with bilateral and trilateral wells. The main driver for
multilateral wells is normally a complex reservoir, which
cannot be developed efficiently with conventional wells.
For example, the Vincent field (Nettleship et al. 2014)

is deep water heavy oil reservoir, where conventional
wells do not provide sufficient reservoir coverage and
productivity, so multilateral wells were used to improve the
well productivity index, maintaining capital expenditures
at a reasonable level. Another example is the Korchagin
field, (Shestov et al. 2015; Ruzhnikov et al. 2016; Eliseev
et al. 2016) an oil rim reservoir with active gas cap,
which requires strategic well placement and drawdown
management to achieve target oil recovery.

The V. Filanovsky field, where two first intelligent bilateral
wells were drilled, is a long anticline trap complicated
by series of faults, which divide the reservoir into several
semi-connected blocks. The main Lower Cretaceous

ROGTEC | 39
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Puc. 1. Kapra mMectoporkaerus M. B. ®rnaHoBckoro
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Fig. 1. Filanovsky Phase 1 map
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Puc. 2. [NepBbie MHTENNEKTYabHble ABYCTBOMBHBIE CKBEXKUHBI Ha MecTopoXxaeHMM 1M, FO. KopyariHa

Fig. 2. First Intelligent TAMLS wells on Korchagin Field

npeacTaBnseT cobom crabocLeMeHTMPOBaHHbIN
KOJINIEKTOP, HACBILLEHHbIN BbICOKOBA3KOWN HETHIO.
OBbI4HbIE FOPU3OHTASTBHBIE CKBaXKWHBI HE MO3BOSN
3KOHOMNYECKN 3PIDEKTUBHO OXBATUTL M1aCT BypeHnem
1 06ecneyvnTb HeOOXOANMbIE YPOBHM A06bIHM.
MHOIrOCTBO/IbHbIE CKBaXKMHbI MO3BOINN YBENHUTL
0e0UTbI CKBaXKMH, YOEPKMBAsS KanuTasbHbIe

3aTpaTbl Ha pasyMHOM ypoBHe. [pyron npumep,
mMecTopoxaeHune um. KO.KopyarunHa, (LLlectoB n gp.
2015; PyxxHukoB n op. 2016; Enncees n gp. 2016)
NPEeAcTaBNsgeT COOOM MECTOPOXKOEHMNE C ra30BOW
Lankowm 1 HedTaHOM OTOPOYKOM. YTobbl 4OCTUYb
MPOEKTHbIX Lienen No Aodblve N KO3IMPULNEHTY
N3BIeYeHVs HeTU, BXKHO OYEHb TOYHO pacnosaraTb
rOpuU30HTasbHble CTBOJIbI Mexxay BHK (BogoHedTsaHbIM
KoHTakToM) 1 MHK (ra3oHedTaHbIM KOHTakToM). Kpome
TOro, He06XOANMMO MUHUMMN3NPOBATL OENPECCUIO HA
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reservoir contains 4 productive beds, separated from
each other. At field development planning stage the V.
Filanovsky field’s estimated production rates were ~35000
barrels per day per well, which made this project critical
for LUKOIL.

At the beginning of the field development planning, to
minimize the number of used slots on the platform,

the producing wells were designed as dual laterals. To
minimize risks, producers could be drilled as a single

bore and then converted to dual laterals. To ensure that
the technology is mature enough, two trial jobs were
conducted on the nearby Korchagin field (Figure 1). These
jobs went smoothly with zero non-productive time related
to the multilateral operations. This first success proved the
concept of intelligent multilateral wells from both technical
and economic standpoint.

www.rogtecmagazine.com
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B GYPEHVE

Puc. 3. KoHcTpykups CkeavknH A v B Fig. 3. Filanovsky well A design. Intelligent TAMLS well

naacT BO n3bexxaHne NpexxaeBpeMeHHOro NpopbiBa
rasa uav Bofbl. B aT1x ycnoBusx ABYCTBOJbHbIE
CKBaXKVHbI MO3BONSAKOT pacnpenensTb AenNpPeccuio

Ha 60MbLUYKO NNoLaab KOekTopa, TEM CamMbiM
OTOaNAa Hen3bexXKHblE MPOPbIBLI Fasa 1 CNOCOBCTBYOT
YBESIMYEHUIO HAKOMIEHHOM O00bIYN HEDTN.

MecTtopoxxaeHie M. B.OrnnaHoBCKOro NpeacTaBaseT
COBO aHTUKIIMHASTbHYHO JTOBYLLIKY, OCIIOXKHEHHYIO CEPUEN
Pa3/I0MOB, KOTOPbLIE AENAT KOUIEKTOP Ha HECKOJIbKO
YyacTUYHO-coobLLatoLLMXca 610koB. OCHOBHOM OOBHEKT
pa3paboTKM, HUXKHEMEIOBOW MaCT COCTOUT U3 YETbIPEX
NPOMNIacTKOB pasfesieHHbIX nepemMbldkammn. Ha stane
NPOEKTUPOBaHWS Pa3paboTKy OXXnaaeMble OedUThI
Hed TV A9 OOHOCTBOJIbHBIX CKB2XKMH 3aK/1adblBa/INCh Ha
ypoBHe 2500T/cyT, Ans ABYCTBOJbHbIX CKBaXXMH — 40001/
CYT, YTO NMOKa3bIBAET, HACKOJIbKO BaXKHBbIM 3TOT MPOEKT
asnsieTcst Ans komnanum JIYKOWS.

[nsa Toro, 4Tobbl MUHUMM3MPOBATL KOIMHECTBO
NCNoNb3yeMbIX CIOTOB Ha Nnatdopme, Bce
0006bIBatoLLE CKBaXKWNHBI BblI 3aMn1aHNPOBaHbI Kak
OBYCTBOJIbHbIE. 119 TOrO YTO6bI CHN3UTL PUCKM 1
obecneynTb MMOKOCTb B YNPaB/IEHNN MECTOPOXKAEHVEM,
[06bIBaIOLLE CKBRXKMHBI MOTIM BbITh NPOOYPEHbI Kak
O[HOCTBOJIbHbIE, C BO3MOXXHOCTbIO CTPOUTENbCTBA
BTOPOro CTBOMA NO3Ke. HTobbl yoeanTbes, 4YTo
TEXHOIOMMM AOCTATOHHO 3pesible, BblN 3aniaHNPOBaHbI
1 BbINOHEHbI ABE NPO6HbIE PabOThl HA COCEOHEM
3pesioM MecTopoXxaeHun um. KO. KopuyaruHa (Puc. 2)
(Py>xHrkoB 1 gp. 2016). Pa6oTbl npowniv 6e3
NHUNOEHTOB, 663 HENPOAYKTUBHOIO BRPEMEHN,
CBS13aHHOIO C MHOMOCTBOJIbHbIMU onepauusMu. MepBble
ycneLuHble paboTbl oKa3aan, YTO CTPOUTENBCTBO
NHTENNEKTYaNIbHbIX OBYCTBOJIbHBIX CKB&XXUH NMEET
CMbIC/T KaK C TEXHNYECKOM, TaK 1 C 3KOHOMNYECKOM
TOYKN 3PEHWSI.
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The first phase of the V. Filanovsky field development
consisted of 6 producers and 2 injectors. 2 wells were
planned to be drilled as dual laterals from the start — Well
A and Well B.

Well's A and B were designed to drain the same reservoir
with two wellbores equipped with sand screens. TAMLS
pressure-tight junctions were used to prevent gas coming
into casing exit interval in case the sidetrack drilled into a gas-
saturated interval. Intelligent completion strings with pressure
and temperature gauges and downhole multiposition flow
control valves allow the monitoring and control of production
from each leg separately. Above the flow control valves the
production streams commingle. The main bore liner screens
are equipped with closable sleeves, which are designed to
be operated through the upper completion.

Execution Case Study

In order to share the practical experience accumulated
after drilling 4 dual lateral wells, the sequence of the
operations for multilateral well drilling and completion with
comments is presented below.

Production Casing Interval

There are a series of considerations with regards to the
production casing interval planning. Best practice is to
prepare the sidetrack drilling in advance. For the casing
joints, where window is intended to be cut, centralizers
are installed not on the middle of the joints, but at the top,
right below the coupling. Since cement quality is crucial
for a successful casing exit, normally the lower parts of
the production casing are planned to be cemented with

a heavier slurry. To optimize the equivalent circulating
density, the bottom section of the casing is placed above
reservoir in a stable shale interval. Apart from that, the
casing exit points are normally planned to be placed in
stable rock intervals, preferably non-permeable, to ensure

www.rogtecmagazine.com
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B GYPEHVE

MepBasa hasa pas3paboTKu MECTOPOXAEHNS M. B.
drnaHOBCKOrO MIaHNPYETCH C UCMONb30BaHNEM BypeHs
6 JOObIBAIOLLMX 1 2 HAarHeTaTe lbHbIX CKBaXKMH. 113 HIX

2 [oBbIBAOLIME CKBaXKMHBI ObIIO PELLIEHO NPOBYPUTHL B
[BYCTBOJIBHOM UCMOJTHEHWI Cpa3y — CKBaxKMHbI A 1 B
(Pvic.1, Puc.3).

CtBOSbI OBYCTBOJIbHbIX CKBa>KVH OblN NPOJ1I0>XKEHbI

B OOVH U TOT >Ke LENEBOWN MOPU3OHT, KaxXObI CTBOS
0bopyaoBaH MPOTUBONECOYHBIMU hrnbTPpamu. OUNLTPbI
OCHOBHOIO CTBOJ1a 060PYA0BaHb! CABVPKHLIMM BTYIKAMM
(MydbTamu), KOTOPbIE MO3BONAOT
3aKpbIBaTh PUIBTPbI C

MOMOLLBIO MHCTPYMEHTa Ha
reohn3nHecKoM Kabese nnm
MBKNX HACOCHO-KOMMPECCOPHbIX
Tpy6ax 6e3 N3BIeHEHNS

KOJTIOHHbI BHYTPUICKBaXKNHHOMO
obopynosaHus. s
npenoTBpaLLEeHUs NonagaHng
rasa B CKBaXKVHY B

Cllydae BbIPE3KM OKHa B
ra3oHachbILLIEHHOM MHTEpPBaE
CKBaXKVIHbI 0B0PYaytOTCS
repMeTUYHBIM Y3/10M pasBeTsieHns TAMLS. KonoHHa
BHYTPVCKBaXKMHHOIO 000PYA0BaHNS C AaTHMKaMM OaBEHNS
1 TeMnepaTypbl 1 MHOrOMO3MLIMOHHBIMM KanaHamm
KOHTPOJSI1 MPUTOKA MO3BOJISIET OTCNIEXMBATE COCTOSIHME
CKBEXKVHbBI Y KOHTPOSIMPOBATL A00bIHY 13 KEXKAOrO CTBOIA
NO-OTAEIbHOCTU.

0630p BbINoOJSIHEHUA paboT

,ﬂ,ﬂﬂ TOro, yTOOBI noaesIMTbCA OMNbITOM, HAaKOMMIEeHHbIM B
npouecce nogroToBkn 1 6ypeH|/|9| YeTbIpeX OBYCTBOJIbHbIX
CKBa>KVH, HVDKE rnpecrtaB/ieHO onncaHne npouenypbl
CTpOoUTENIbCTBA CKBaXKNH C KOMMEHTAPUAMN.

BbypeHune nHtepBana nop,

aKcnyaTtaunoHHYK KOJIOHHY

Moy NNaHMpPoOBaHMM ABYCTBOJIbHOM CKBXKMHbI BEXKHO
YYEeCTb pPsid, MOMEHTOB, CBA3AHHbIX C OYpPEHMEM
NHTEpBana nop, dKCrayaTauyoHHY KOMOHHY. [1ns

TOM YacTn Tpyd 06CcagHOM KOMOHHbI, FOe NAaHNPYETCA
BbIpE3aTh OKHO, LIEHTPATOPb! yCTaHABIMBAKOTCA

He B cepeavHe Tpybbl, a nog MydTy, C TEM, YTOObI
n3bexxatb Ppe3epoBaH OKHa CKBO3b LIEHTPATOP.
CucTemMa BbIPE3KM OKHA U Y3€/1 Pa3BETBIEHNSA UMEET
TEXHOIOMMHYECKOE OrpaHnNYeHme Mo MPOCTPAHCTBEHHOM
WNHTEHCMBHOCTW, He Bonee 3%/30M. Kpome 0CHOBHOWM
TOYKN 3ape3KM BblOMpaeTcs 3anacHas, Ha 20M BbiLLE.
XBOCTOBUK pa3mMeLLaeTcs C NnepexkpbiTiem B 80M r
OKHO Bblpe3aeTcst Ha 30M BbilLE XBOCTOBMKA. Tak Kak
Ka4yeCTBO LIEMEHTUPOBAHNS KPUTUYECKMN BAXKHO OJ15
YCMELLHOW BbIPE3KM OKHA, HYXKHWUIA MHTEpBas1 0bcagHom
KOJTOHHbI LIEMEHTVPYETCS C UCMNOIb30BaHveM 6osee
TSHKENOro LIEMEHTHOIO pacTBopa, YemM 0bbl4HO. C TeMm,
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V/IHTepBan OkHa B 06CaAHOM KOMOHHE, CMELLIEHHbIE LIEHTPATOPLI
Casing exit interval, shifted centralizers

hydraulic integrity at the junction once it is installed. The
casing exit interval has a restricted dog leg severity less
than 3%/100ft. The contingency sidetrack point is normally
chosen two casing joints above the primary one. As a
common practice, the main bore liner has 80 meters
overlap with the production casing, and the window can
be cut ~30 meters above the liner. For Well A this meant
that ~130-180 meters at the bottom of production casing
has to be placed within a 12 meter-thick layer of shales
(Figure 4). And inside this interval 30 -70 meters must be
with a dog leg severity less than 3%/100ft.

~130 - 180mtr
~110mtr
~80mtr |
E o o
o = —— L -
[Nakep Bepx xsocToBrka
Packer Liner top

Puc. 4. Boibop nHTepana ang pesepoBaHis OkHa
Fig. 4. Casing exit interval positioning

For Well A the project team set up two more requirements.
Firstly, the casing exit interval must be not only tangent, but also
below a 90° inclination. Considering that the target bed should
have inclination of 92-93°. The reason for this was there is not
much of a track record for window milling in angles above 9C°. In
addition, this tangent section length was 130 meters to provide
6 potential sidetrack points. Second, as per the development
plan, the reservoir had to be penetrated at specific coordinates.
This means that if the target formation is higher than expected
or has a higher inclination, the well cannot be shortened. It
must be drilled with inclination =90° whithin the target bed to
reach target coordinates where the casing TD is planned.

As a result, the well trajectory was quite complex.

When the motherbore liner was run later, during the ball
pumping to release the running string, losses of 50% were
observed. Flow rate was limited and setting the ball did
not land the liner running tool as planned. To release the
liner running tool, it was necessary to drop a sponge ball
which chased the ball to the seat and helped to release
running string. In this case the complex well trajectory
(Figure 5) caused difficulties with the liner run.

When the next multilateral well (Well B) was planned, all
requirements were analyzed and ranged. Requirement

for the tangent section length was reduced from 130m to
70m. The risk of sidetracking in inclination more than 90°
was rated as non-critical. After these adjustments Well B’s
trajectory was significantly smoother (Figure 6) and the
liner was run, set and released without complications.

This specific example shows that all the requirements
and risks must be considered together, then ranged
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Fig. 5. Well A production casing landing trajectory.
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Fig. 6. Well B production casing landing trajectory

YTOObI NMPW LEMEHTMPOBAHWM MAOTHOCTbL pacTBopa

He rnpesBbiCkhNna rpagneHT Hadasna rnorsoLlLeHns,

HVDKHSAS YacTb 06CagHOM KOSTOHHbI pa3MeLlaeTcs

B D0J1ee ycTonumBbIX nopogax. [as Toro, 4tobbl
1n3bexxaTb 0OpYyLLEHNS NOPO B MHTepBasie OkHa nocne
BbIPE3KW, NHTEPBAJT BbIPE3KM TaKXKEe pasMeLLaeTCcd

B yCTOM4YMBbLIX Nopodax. [Ans MuHUMn3aumm pucka
nonagaHns HexxenaTesbHOro dnonaa (rasa unm

BOMbl) U3 MHTepBaia OKHa, Mo BO3MOXHOCTW OKHO
BbIpEe3aeTCs B HEMpPOHULIAeMbIX nopoaax. B cnydyae ¢
MECTOPOXAEHMEM UM. B. P1NaHOBCKOrO BCEM STUM
TpeboBaHWsIM COOTBETCTBYET MMHUCTBIN UHTEepPBan Hag,
LIeneBbliM KOIEKTOPOM.

Ob6obuas TpebosaHus K TpaekTopum, 130M-180m
HDKHEN YaCTW 3KCMJTyaTaLOHHOM KOTOHHbBI OOJKHbI
ObITb YCTaHOBNEHBI B 12-METPOBOW MMHNCTOM
nepemebldke. VIHTepBan BbIPE3KM OKHa AIMHON 30M-70M
OOJPKEH ObITb MPOBYPEH C MPOCTPAHCTBEHHOM
WHTEHCUBHOCTHIO He 601ee 3%/30m.

www.rogtecmagazine.com

according to their critical level. The final plan must be a
compromise between the overall minimal risk/deviation
from the required plan. In this specific case the redundant
contingency casing exit points and non-critical trajectory
features were sacrificed to simplify the well trajectory and
to minimize the risks during liner deployment.

Setting the Anchor Packer with an Isolation Valve
and Checking Orientation

Once the first lateral is drilled and completed as usual,
multilateral operations start. First step is to set the anchor
packer assembly to isolate the main bore and to create a
foundation for the window milling and junction installation.
The whipstock for the casing exit uses an anchor packer
as an anchoring and orienting device, and later the
multilateral junction is installed into the same packer.

To adjust the high side orientation of the window, the
orientation of the packer can be measured during a
separate run. A good alternative to that is to use a slim
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Lns ckBaxkuHbI A I
NOTEHUMANbHBI NHTEPBaUT
BbIpe3Kku (4) 6b1n YO IMHEH,

yTObObI OBECNeYnTb A0 6

AKOPHBIN MaKep YCTaHOBMEH, LLIAPOBOM KnanaH
38KPbIT 1 BCA CCTEMA VICTIbITaHa Mof AaBNeHVEM -
Anchor Packer is set, ballvalve is closed and

3anacHbIX TOYEK 0151 BbIPE3KN s
OKkHa. Kpome Toro, Tak )
Kak Bblpeska OKHa 06bI4HO
NMPON3BOANTCS B NHTEPBaUIE
C 3EHUTHBIM YIrJIOM MeHee
900, nHTEpPBaN MO, BbIPE3KY
ObI/10 pPeLLEHO NPOBYPUTL He
npeBbiwasd 90°. Cam niacT 3aneraeT ¢ yraom 920-939,

B pesynbTaTte TpaekTopusi B HXKHEN YacTh CEKLMN
3KCMyaTaUMOHHOM KOTOHHBI
noJiyymniack JOBOSbHO

CNoXKHOW. [ocne crycka
XBOCTOBVKa B OCHOBHOW CTBOJT

npw Npokadke LWapa s
OTCOEANHEHIS! CMyCKOBOIro -
VHCTPYMEHTa, BbI10 NOJTy4eHO
nornoweHre 0o 50%. Ons
KOHTPOJSIS MOMOLLEHNS pacxon,
Obl1 OrpaHNYeH 1 LLiap He NoJTy4UIoCh AoKavaTb A0
cepna. s Toro, 4tobbl Wap Oowen 0o CeAa, B KOJIOHHY
OypUbHBIX TPYO Bbl1 COPOLLIEH ryBYaTbIM LLIap, KOTOPbIN
MOSULIMOHMPOBAST YCTAHOBOYHbIN LLIAP B CEAJIE U MO3BOSN
OTCOEANHUTL CMYCKOBOW MHCTPYMEHT MapaB/INHECKU.

B cnyyae ckBaxkuHbI A cnoxkHast TpaekTopus (5) ctana
MPU4YMHON NPOBIEM MPK CMYCKE XBOCTOBMKA.

Korga nnaHvposanacb
cnenyroLlas OByCTBOSIbHAs
CKBadKVHa B, Bce TpeboBaHus,
ONMCaHHble BbiLLE, ObLN
npoaHaIM3npPoBaHb!

1 OTCOPTUPOBAHbI MO
KpUT4HOCTW. TpeboBaHme K
OJIHe VHTepBaUia ANs BblPe3Ku
OKHa BbI/10 coKpaLLeHO ¢ 130m
00 70M. P1CK BbIpPe3KM OkHa B
y4acTKe ¢ yriom 6onbLie 900

whole system is pressure tested -
" _%.-— A - - - )
g - ———

o

Puc. 7. YcTaHOBKa 11 ONPECCOBKA MNakepa-aKops
Fig. 7. Anchor packer installation and testing

MWD tool below the packer setting tool, pre-orient the
packer into desired high side and then set it.

Casing Exit

Puc. 8. ®pesepoBaHie okHa B ob6caaHom konoHHe  Fig. 8. Casing exit operations

The window is cut with the use of standard casing

exit system, compatible with an anchor packer. Good
practices for such operation are torque control and ROP
control, especially in lower part of window. The length

of the rathole drilled should be be minimized to avoid
wellbore washout and trajectory drop.

Lateral Bore Drilling and Completion

/: 2

Y|

1)
\

1}

OblN NPUsHaH HU3KKM. [ocne
TOro, Kak TpeboBaHus Obln
MEePECMOTPEHDI, TRAEKTOPUS
CKBaXKVHbI B mosyumnack
3aMEeTHO Bosiee rnNankon (6) 1 XBOCTOBKK bl cryLeH 6e3
KaKNX-MOO0 MHLUMOEHTOB.

STOT NpuMep NoKasbiBaeT, YTO TpeboBaHu,
OrpaHN4YeHst 1 PUCKN, KOTOPbIE PAaCCMaTPVBaOTCSA Npu
naaHnMpoBaHUM PaboT, AO/KHbI ObiTb MPOAHAIM3VPOBAaHbI
B COBOKYMHOCTU 1 OTCOPTUPOBaHbI MO BaXKHOCTU.
DuHanbHbIN NnaH PadoT A0MKEH NO3BOMNTL BbINOMHATb
nocTaB/ieHHbIe 3ada4M ¢ MUHMYMOM PUCKOB. B

[aHHOM CJlydae JILLIHVE 3anacHble TOYKM BbIPEe3KN
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Puc. 9. bokoson cteon  Fig. 9. Lateral Liner installation

In general, the drilling is performed as usual. One important
point is — during the POOH section of ~25 meters where liner
top is going to be dropped, this is relogged with a logging
tool. This caliper log is used to place the liner top in a section
with an ID close to nominal, which facilitates the connection
of junction and lateral liner later on.

Lateral Liner

The lateral liner is deployed to the planned depth and
dropped in the open hole 7-9 meters below the window.
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OKHa 1 HEKPUTUYHBIE TPEOOBaHWS K TPAeKTOPUN BblIn
OTOPOLLIEHBI 4151 YMPOLLEHUS TRAEKTOPUM 1 MAHMMU3ALMN
PVICKOB MPW CMyCKe XBOCTOBMKA.

YcTaHoBKa nakepa-sikopsi ¢ U30JIILUOHHbIM
KJlanaHoMm 1 npoBepKa opueHTaummn

[Nocne TOro Kak OCHOBHOW CTBOJT NPODYPEH 1 06CaKEH
0ObIYHbIM nopsagKoM, Ha4YNHaAKOTCA onepaunn rno
CTPOUTENBCTBY BTOPOro cTBoNA. [epBbiit Lar — 3To
YyCTaHOBKa KOMMOHOBKM Makepa-aKops AN N30Nsumm
OCHOBHOIO CTBOJ1a 1 CO3[aHMSA SIKOPHOMO MexaHn3ma as
BbIPE3KM OKHA 1 YCTAHOBKW Y3/1a Pa3BETBIIEHNS.

[ns Toro, 4To6bl COPUEHTUPOBATEL OKHO B YKEaemoe
HanpaB/eHVe, OPUEHTALINS Nakepa MOXET DbIiTb
N3MepeHa OTAENbHbIM PENCOM C MOMOLLIbIO 3a00NHON
TenecncTeMbl. XOPOLLIEN aNbTePHATBOM 3TOMY PENCY
MOXXET ObITb UCMONB30BaHVE TEIECUCTEMbI B COCTaBe
KOMMOHOBKW YCTaHOBOYHOIO MHCTRYMEHTA Nakepa.
OTO NO3BOJIAET COPUEHTUPOBATL Makep B »KeflaeMoe
HamnpaB/eHWe 1 NOTOM YCTaHOBUTb €ro.

®dpesepoBaHMe OKHa

OKHO hpesepyeTcs CTaHOAPTHOW CUCTEMON,
COBMECTVIMOW C MaKepOM-aKopeM. [1pr onepaumsx
Ba&KHO KOHTPOIMPOBATbL MOMEHT BPaLLEHNS U
OrpaHnYMBaTh NMPOXOOKY, OCODEHHO B HIXKHEN YacTu
okHa. dnvHy wypda peKoMeHayeTCa MUHUMU3NPOBATb,
4TOObI N3BEXXaTb MAAEHMS TPAEKTOPUM 1 pasMbiBa MOPOL,
B MHTepBasie OKHa.

BypeHune 6okoBoro crteosia

Onepauym NPOXoaaT 0Bbl4HbIM MOPSAKOM. [pu BypeHun
Ba>KHO KOHTPO/IMPOBATb MOMEHT BO U36eXKaHne
3aK/IMHNBAHWS MHCTPYMEHTA B OKHe. Ecnn ycTaHoBUTb
rOSI0BY XBOCTOBMKA B PA3MbITON CEKLNM, 3TO MOXXET
3aTPyOHUTL CThIKOBKY C Y3/10M Pa3BeTBEHMS. HToOb!
3TOro n3bexarb, NPy obpaTHoOM NpopaboTke CTBONA,

B MHTepBasie 25 METPOB MO/, OKHOM MPOMUCHIBAETCS
KaBepHOMED.

BokoBoW XBOCTOBMK

BokoBoW XBOCTOBMK CryckaeTca 6€3 BpaLleH s BO
n36exxaHre NPOBOPOTA K/IMHA M 3aK/TNHMBAHNSA B OKHE.
BokoBoO XBOCTOBMK COpachIBaeTCs 7-9M HIDKE OKHa
(Pvic.9). To3xe, Npu YCTaHOBKE B CKBaXKWHE y3n1a
Pa3BETB/IEHNS, OH 3aXOOUT B XBOCTOBUK N FEPMETUHHO
CTbIKyeTCH BHYTPW. BaxkHO, YTOObI F1ybrHa ronoBbI
XBOCTOBMKa OblNa N3BECTHA C TOYHOCTBIO +1M.

Mpu BypeHun rnybrHa 3a6051 CKBaXKMHbI N3MEpPSIeTCS
BpAaLLAIOLLENCA KOMIMOHOBKOW Ha BypeHne, a mpu Cnycke
XBOCTOBUKa — 6e3 BpalLleHvs. B ¢Bs3n co cknagbiBaHNEM
KOJTOHHbI TRYD B CKBaXKMHE, pa3HuLIa B USMEPEHHOM
rnybuHe 3a6051 MOXET NpeBbilLaTh M. [pr 3Tom
paccunTaTb ryobnHy Bepxa XBOCTOBMKA BO3MOXKHO, HO
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Then, when the multilateral junction is being installed, this
junction is connected and sealed inside the lateral liner.
The important part is - in order to perform the depth of
lateral liner has to be known within a 1 meter tolerance.

i 3

PaccTosHme ot okHa
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Puc. 10. Kapotaxk mpu crnycke XBOCToBMKA. 1 - BEPX
XBOCTOBVIKA, ONpeneneHHbIn mpu crycke. 2 - Favva
METKa, YCTaHOB/EHHAA B XBOCTOBVIK. 3a30D MEXY
KapoTaxkamy COOTBETCTBYET TOSLLIHE CTEHKM XBOCTOBMKA
Fig. 10. Lateral liner position logging. 1. Top of liner,
determined with MWD in memory mode. 2. Location of pip
tag in liner. Gap between LWD and memory logs corresponds
to metal thickness of liner parts installed downhole

When a well is drilled, the BHA shows one bottom hole
depth, and when the liner is run, the BHA normally

goes deeper than the measured bottom hole depth. An
important point is that this tally error can be calculated to
some extent, but as with any calculations, one cannot be
sure they are 100% correct. For multilateral lateral liners
this tally error is caused by buckling and casing/drillstring
tally differences that can be a problem, as the spacing of
the junction elements must be very accurate.

In order to eliminate the liner top depth uncertainty, the
lateral liner was run with a MWD, in memory mode, below
the standard liner running tool. Pip tags were installed in
the liner top connection to be a reference point of the liner.
The same pip tag was installed into the whipstock to be

a reference point for the mainbore. As a result, operator
was able to compare the LWD gamma log and memory
gamma log from the liner running tool and measure the
actual distance between the pip tags. In addition, the log
comparison showed, that in an open hole section the logs
coincide. But in the sections, where the tool was inside
the liner, the gap between the logs occurred. This gap
value corresponds to the thickness of the steel part of the
liner. Meaning that not only the distance between pip tags
can be measured, but the position of all of the logged liner
parts can be seen on either log.
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VIMEIOLLIMECH HEOMPEOEIEHHOCTU HE MO3BOIAIOT OOBEPSTHL
pacyeTaM. [ns OBYCTBOSIbHOM CKBaXKMHbI HETOYHOCTb

B MEpe MOXET MPUBECTU K HEOOXOOUMOCTN COBEPLUUTL
OOMNOTHUTENBHBIN PElC.

s Toro, 4Tobbl UCKIO4YNTL HEOMPEAENEHHOCTb
rNyOuHbI Bepxa XBOCTOBMKA, Dbl NPUMEHEH psa

MepP. B KIVMH-OTKIOHUTENb U BEPX XBOCTOBWKA Obl/n
YCTaHOBJIEHbI PaAMOAKTUBHbIE METKW MasIoM MOLLIHOCTU
(Pip tag). B coctaB cnyckoBOro MHCTPYMEHTa XBOCTOBVKA
OblN BKJIIOYEH NPUOOP ramma-kapoTarka BO Bpemst
OypeHnsa manoro auameTtpa (3abonHas TenecnuctemMa B
pexxumMe namaTti). bnarogapsa masomy guameTpy npmbopa
OH OblN HaBUHYEH MO Ceasio CryCKOBOrO MHCTPYMEHTA U
PACMOJIOXKEH BHYTPU XBOCTOBMKA.

CpaBHeHME yBA3aHHbIX MO MyOUHE KapOTavKeN,
NpoBeAeHHbIX BO BPEMSsI PENCOB Ha BypeHme 1 criycka
xBocToBuKa (Pric. 10) nokasano, 4To Tam, rae CTBON

He obcadkeH, KapoTaxkin coBnaaatoT. B vHTepBane,

rAe YCTaHOBMEH XBOCTOBWK, MEXOY KapOTaKHbIMM
amarpaMmmMamim NosiBAseTcs 3a3op. BennyrHa 3azopa
COOTBETCTBYET TOJILLMHE CTasIbHbIX YACTEN XBOCTOBUKA.
Taknm 06pasoMm, UCMOMb30BaHNE raMma METOK 1
CEHCOPOB MPW CMYCKe XBOCTOBKKA HE TOJIbKO MO3BO/INIO
M3MEPUTb PaCCTOsHME MeXay

K/TMHOM 1 XBOCTOBWKOM, HO U

In order to minimize the risk of wellbore collapse, the
equivilant circulation density, ECD, must be maintained at all
times until the lateral bore is fully cased. This means that if
any displacement is planned, th ecompletion fluid must be
able to prevent the wellbore collapse. For the Korchagin and
Fialnovsky fields the typical completion fluid is CaCI2 brine,
which is unable to prevent wellbore collapse, so drilling mud
was not displaced in the upper laterals.

Retrieving Whipstock

The whipstock was retrieved with a standard hook tool, which
engages the whipstock and with use of a progressive jarring it
retrieves it from the packer. There is a chance of misruns. On
Well B the whipstock was not retrieved at the first attempt. The
contingency toal, a die collar, was run to catch it. The die collar
run was performed with a MWD in the BHA to orient the cut lip
guide to the top. The project team believes this decreases the
chance of damaging the tool during whipstock engagement.
The use of MWD was recognized as a helpful adjustment and
was noted as a good practice for future use.

After the whipstock is retrieved it is recommended to run a
clean out assembly with magnets to remove metal debris
which can damage sealing interfaces of the junctions and/
or create mechanical barriers.

SR —
rokasartb rlyoVHbl OTAEbHbIX b )
yacTen XBOCTOBMKa. JTa -
BM3yanbHas NHopMaums
NMO3BOMSET C BOMbLLEN
YBEPEHHOCTLIO PacCUYNTbIBATb
rNyOuHbI 3N1EMEHTOB {
obopyaoBaHNS W NPUHMAaTb
peLLeHns. _ _ = -

e w‘ - L s

i “4:': - e ——— )

B cnyyae ¢ oByCTBOJIbHBIMM
CKBaXKMHaMW Ha NPOeKTe

BO 136eXXaHne pasmMbIBOB U
0BpYyLIEHNIN B HEOBCAKEHHOM
4acTu CTBOJIA, 3aMeLLeHME
HOKOBOro XBOCTOBMKA Ha
pPacTBOP 3aKaH4YMBaHWS HE MPOV3BOANTCS.

N3BneuveHmne KnNnHa

KnnH na3BnekaeTcs ctaHaapTHbIM KprokoMm (11). Kprok
3aUennsaeT KVH K, NP NOMOLLM HaTSKEeHNS 1 yaapoB
SICCOM C PacCTYLLEN Harpy3Kon, N3BNEKAET K/MH U3
nakepa-sakopsi. CyLecTBYeT BEPOATHOCTb HEeyAaqHbIX
MOMbITOK U3BEYEHNS KNnHa. Ha ckBaxknHe B KnH He
OblN N3BNEYEH C NEPBOW NOMbITKW, 1 Obla NPUMEHEH
NoBUIbHBINM KONOKoA. B KHBK noBmabHOMO Konokona
Oblna gobasneHa 3abonHas TesiecucTema s Toro,
4TOObI BbICTaBWTL 3aBOAHOM 3y6 KOJIOKOA B BEPXHEE
NonoXeHne. ABTOPbI CHATAOT, YTO 3TO CHU3WJSIO LLIAHC
noBpeauTb JIOBU/IbHbIN KOSTOKO MPW 3axoae Ha KIVH 1
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Puc. 11. KnuH 13BnexaeTcs C MOMOLLBIO Kproka
Fig. 11. Whipstock is retrieved with hook tool

Junction Installation

The junction template is run in on drill pipes, set into the
packer, pressure tested and left in hole. In order to ease
stinging in, MWD is recommended to be added above the
running tool, to show Template orientation in real time.

For the Connector installation the correct spacing out

is critical. If all the depths are determined correctly, the
installation itself is straightforward: the assembly is run to
depth, set into the template, pressure tested and left in
the well. In order to minimize the time for orientation, it is
recommended to use low-flow MWD in the string above
the running tool. Once the Connector is in place, the well
is displaced with brine to minimize formation damage.
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NMO3BOJINIIO YCMELLHO U3BJIeYb
K/INMH Ha NMOBEPXHOCTb.
Vicnonb3oBaHve TenecucTembl
Ob110 NPU3HAHO MONE3HbLIM
[OOMONHEHVEM K CTaHOaPTHOM
nporpamme pabor.

[Nocne Toro, Kak KamH
N3BSEYEH, PEKOMEHYETCS

Mepsast YacTb coganHeHVs, WabnoH RapidX
YCTAHOBEH, VCTbITaHVISt NOL, [aBNeHeM npoBeagHs
Junction first part RapidX template is set and
pressure tested

MPOV3BECTU PEiiC

Ha O4YMCTKY CTBOJ1A
CKB2>XWHbI C MOMOLLIbIHO
MarHmToB. 9TO OenaeTcs,
YTOObI METAUTINYECKME
YacTuLpl He noBpeaun
nonnpoBaHHble YacT N
3anacToOMepHbIe YNIOTHEHWS,
1 He co3aanv MexaHN4ecKmx
NPenaTCTBUN NMPW YCTaHOBKE
060pya0OBaHNS B CKBaXKMHY.

Fig. 12. RapidX Template

YcTtaHoBKa y3na
pas3BeTBJsieHUA

LLlabnoH y3na pa3BeTBneHVs
CMyCKaeTCst Ha BypUIbHON
KOJIOHHE, YCTaHaB/IMBaETCs! B
nakepe, ONPeccoBbLIBAETCS,
MOCIe Yero CryCKOBOW
WNHCTPYMEHT M3B/IEKAETCS

Ha NOBEPXHOCTb. s
YCKOPEHNSI OPUEHTUPOBaHS
KOMMOHOBKW, PEKOMEHAYETCS UCMOb30BaHNe
TENeCUCTEMbI Hal, CMYCKOBbIM MHCTPYMEHTOM.

Ons yctaHoBkn KOHHEKTOPA y3/1a pasBeTBIEHUS
NnoaroHKa F}'Iy6I/IH ABNAETCA KPUTUHECKN Ba>KHbIM
acnekToM. Ecnu Bce rnybuHbl onpeneneHbl NpaBuibHO,
camu onepauum OOBOJIbHO MPOCTbI: KOMMOHOBKA
crnyckaeTcs A0 3afaHHOM rybunHbIl, yCTaHaBIMBaETCS B
LLlabnoHe, onpeccoBbIBaETCS, MOCE Yero CrnyCKOBOM
WHCTPYMEHT NOOHMMAETCS Ha MOBEPXHOCTb. [ns Toro,
4YTOObI YCKOPUTb OPUEHTVMPOBAHME KOMMOHOBKM Ha
3ab0e, PEKOMEHYETCH UCMONBb30BaTh Haf, CMYCKOBbLIM
WHCTPYMEHTOM TENECUCTEMY C MaslbiM PACXOA0M.
[locne Toro, kak KOHHEKTOP YCTaHOBJIEH, CKBaXKMHA
BblLLIE OKHA NEPEBOANTCS HA PACTBOP 3akKaH4MBaHUS
(paccon CaCl2).

YcTtaHOBKa N30JIILLMOHHOIO nakepa

M OTKpbITUE KnanaHa

YcTaHOBKa M301SLMOHHOMO Nakepa C BHYTPEHHEN
NoJIMPOBAHHOM NMOBEPXHOCTBIO 3aBepLuaeT
CTPOUTENBCTBO Y3Na passeTsieHns TAMLS.

KoMMoHOBKa Nakepa CryckaeTcs Ha BypusIbHON
KOJIOHHE, yNNoTHAeTCA B KOHHEKTOPE, NOCe Yero
CaIbHNKOBOE YMNJIOTHEHWE OMPECCOBLIBAETCH C MOMOLLBIO
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Puc. 12. YctaHoska LLlabnoHa yana passeTBneHus

installation

Bropas 4acTb coeamHeHus, coeavHiTens RapidX
YCTAHOBJEH, VCTbITaHVS MOL, [aBNeHVIEM NMPOBEeASHs!
Junction second part RapidX Connector is set and
pressure tested

Puc. 13. YcraHoBka KoHHeKTopa yana pa3BeTBeHus
Fig. 13. RapidX Connector installation

Seal Bore Isolation Packer Setting and Opening
Main Bore Access.

Bore sealing isolation packer finishes the TAMLS junction
construction. Standard seal bore packers are run on drill
pipes, set inside the junction and the sealing interface
between the junction and the packer is tested with the
use of an inner string. After the pressure test packer is set,
pressure tested and left in hole.

Once the packer is installed, the isolation valve is opened
by shifting the tool. Normally the main indication of a
successful opening is noticeable losses. This operation
can be eliminated if a hydraulically activated valve is used.

Intelligent Completion String

Intelligent completion installation is conducted in a fully
cased well. The completion string lands into the polished
bore below the junction. All 4 installations have been
performed without incidents on the project.

Drilling and Completions Timing

It is always an important question — how long it takes to
drill and complete a multilateral well vs usual one. As you
can see at the Figure 16, the extra operations specific to
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o=

cneupanbHOM KoHUrypaumm
YCTaHOBOYHOMO MHCTPYMEHTA.
Mocne aTOro Nakep
yCTaHaB/MBagTCS,
OMpPEeCCOoBbLIBAETCS YePES
3aTpybHOE NPOCTPAaHCTBO,

1 CMYyCKOBOW MHCTPYMEHT
NOoAHMMAETCH Ha
MOBEPXHOCTbL (Puic. 14).

OKHa B 06CaIHOM KONOHHE

[Mocne Toro, Kak nakep
YCTaHOBAEH, N30IALMOHHbIN
K/anaH OTKPbIBAETCS
COBV>KHBIM VHCTPYMEHTOM
(Puc. 15). OBblMHO OCHOBHOM
nokasaTeslb TOro, YTO KianaH
OTKPbIICS - 3TO 3aMETHbIE
noTepy MPOMbIBOYHOWM
KMOKOCTW. Pelnc Ha OTKpbITUe
KlanaHa MOXXHO VICKJTHOUNTD,
€CJI1 MCMOMb30BaThb
rMOpaBINYECKM
OTKPbIBAEMbIN KanaH.

KonoHHa

[axep yCTaHOBNEH B OTBEPCTIE YIIOTHEHWS!

Haf, CoeHEHVIEM, VICMbITaHS MOA IaBNEHNEM
NMpoBeaeHb! - 151 UB0NALMIA MOTOKA 13
rOPV30HTANBHOrO CTBOMA OT hnionaa B MHTEpBane

Sealbore packer above junction is set and
pressure tested in order to isolate lateral bore
production from fluid in casing exit interval

Y Ty
-

v

Puc. 14. YcTaHoBKa MSONALIMOHHOMO Makepa 3aBepLLIAET CTROUTENBCTBO Yara Pas3BeTRIEH/A
Fig. 14. Seal bore isolation packer completes TAMLS junction

OTCeYHOM KnamnaH OCHOBHOIO CTBOMAa OTKPLIT
TONKaTenem Ha BypusHbIX TRyGax

Mainbore isolation valve is opened with shifting tool
on drill pipes

VMHTEJIIEKTYalIbHOro
BHYTPUCKBaXKNHHOIO
ob6opypoBaHus
KonoHHa

Pwuc. 15. Peiic Ha OTKpbITUE M30NSALIMOHHOIO KnanaHa

Fig. 15. Isolation valve opening run

WNHTENNEKTYaIbHOro
BHYTPUCKBaXKUHHOIO

060pya0BaHNSA (HUKHASA

4YaCTb 3aKaH4YMBaHWS) YCTaHABMBAETCS B OBCaKEHHYHO
CKBaXXWHY, 3aMELLIEHHYIO Ha >KMAKOCTb 3aKaHYMBaHNS
6e3 TBepaon dasbl (paccon CaCl2). KonoHHa BCO
NPOXoaNT CKBO3b Yy3eJ1 pa3BeTBJIeHNA U YINJIOTHAETCA

B MNOSIMPOBAHHOM MPUEMHUKE HIKE Nakepa-saKops.

Bce 4 paboTbl N0 MOHTaXy UHTENNEKTYaSIbHOIrO
3aKaH4MBaHVs Ha NPOoeKTe BblN BbIMOJSIHEHbI 6E3
MHUNOEHTOB.

a multilateral junction are taking from 9 to 15 days. The
whole well drilling time can vary from 35 days for a reentry
multilateral to 105 days on new wells depending on
laterals lengths and junctions depth (Figure 17).

Production Results

Well A

WEell A Production started in February 2017. Before production
started a cleanout procedure was performed, in a lateral-by-

[nybuHa okHa, M 2180 2246 2700 2240

Pa6oTbl Hauano 3aBepLueHue | MpoaomK1TensHOCTL Hauano 3aBepLUeHVIE | MpopomKATeNsHOCTL Hauano 3aBepLUeHVIE | MpoaomKITeNsHOCTL Havano 3aBepLUEHVIE | MPOAOIKUTENBHOCTL
TAG 24 anp.| 25anp. 0,9 5 OKT. 6 OKT. 0,9 31 aHB. 2 des. 1,7 28 anp. 28 anp. 0,8
ANC 25anp.| 26 anp. 0,8 6 oKT. 7 OKT. 0,9 2 hes. 3 bes. 1,5 28 anp. 29 anp. 1,0
ORI 26 anp. | 27 anp. 0,7 7 OKT. 7 OKT. 0,8 3 des. 5 cbeB. 1,2 29 anp. 30 anp. 0,8
WHP 27 anp. | 28 anp. 1,4 7 OKT. 9 OKT. 1,7 5 ches. 6 bes. 1,8 30 anp. 1 mas 1,2
Wroro atan | 3,9 4,3 6,2 3,8
HOOK 6 Mas 7 Mas 0,9 21 OKT.| 22 OKT. 1,0 15 cbeB. | 16 ches. 1,8 9 mast 15 maa 5,9
WTT 7 mast 8 mast 0,7 22 OKT.| 22 OKT. 0,8 16 deB.| 18 che. 1,4 15 mMas 16 maa 0,8
TEM 8 mast 9 mast 0,6 22 OKT.| 23 OKT. 0,6 18 dhes.| 19 ches. 1,3 16 mas 17 mas 0,8
CON 9 Mas 10 maa 0,9 23 OKT. | 24 OKT. 1,0 19 cbeB. | 21 cpes. 1,5 17 mas 18 maa 1,6
QMAX 10 masa 11 maa 0,9 24 okT.| 25 OKT. 0,7 21 coeB. | 22 ches. 1,2 18 mas 19 mag 1,0
STR/Tpy6onoska | 11 mas | 11 maq 0,6 25 OKT. | 25 OKT. 0,6 22 oeB. | 23 hes. 1,3 19 maq 20 mas 0,9
Wroro atan |l 4,7 4,8 8,4 11,0
Ntoro gHen 8,5 9,1 14,6 14,8

Puc. 16. 3atpatsl BpeMeHn Ha YCTaHOBKY Yana pas3BeTBIeH st
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Window Depth, m 2180 2246 2700 2240

Operation Start Finish Duration Start Finish Duration Start Finish Duration Start Finish Duration
TAG 24 Apr 25 Apr 0,9 5 Oct 6 Oct 0,9 31dan 2 Feb 1,7 28 Apr 28 Apr 0,8
ANC 25 Apr 26 Apr 0,8 6 Oct 7 Oct 0,9 2 Feb 3 Feb 1,5 28 Apr 29 Apr 1,0
ORI 26 Apr 27 Apr 0,7 7 Oct 7 Oct 0,8 3 Feb 5 Feb 1,2 29 Apr 30 Apr 0,8
WHP 27 Apr 28 Apr 1,4 7 Oct 9 Oct 1,7 5 Feb 6 Feb 1,8 30 Apr 1 May 1,2
Total Pase | 3,9 4,3 6,2 3,8
HOOK 6 May 7 May 0,9 21 Oct 22 Oct 1,0 15 Feb 16 Feb 1,8 9 May 15 May 5,9
WTT 7 May 8 May 0,7 22 Oct 22 Oct 0,8 16 Feb 18 Feb 1,4 15 May 16 May 0,8
TEM 8 May 9 May 0,6 22 Oct 23 Oct 0,6 18 Feb 19 Feb 1,3 16 May 17 May 0,8
CON 9 May 10 May 0,9 23 Oct 24 Oct 1,0 19 Feb 21 Feb 1,5 17 May 18 May 1,6
QMAX 10 May 11 May 0,9 24 Oct 25 Oct 0,7 21 Feb 22 Feb 1,2 18 May 19 May 1,0
STR/SPEAR 11 May 11 May 0,6 25 Oct 25 Oct 0,6 22 Feb 23 Feb 1,3 19 May 20 May 0,9
Total Pase Il 4,7 4,8 8,4 11,0
Total, days 8,5 9,1 14,6 14,8

Fig. 16. Multilateral Operations Timing

65 pHen - 65 Days 35 pHen - 35 Days

102 gHsa - 102 Days 84 nHs - 84 Days

Puc. 17. 3atpatsl BpemeHu Ha BypeHre ABYCTBOMbHbIX CkBaxkH - Fig. 17. Dual lateral wells drilling time

3aTtpaTbl BpeMeHn Ha 6ypeHue n 3akaH4mBaHue
OT0 BCcerga akTyasbHbI BOMPOC — Kak MHOIO BPEMEHM
3aHUMaET CTPOUTENBCTBO ABYCTBO/IbHON CKBaXKMHbI

MO CpaBHEHWIO C 0BbIYHON. Kak MOXXHO BUAETb Ha
purcyHke (16), [ONONHUTENBHbIE OnepaLn, CBA3aHHbIE

C YCTaHOBKOW y3Na pa3BeTBIEHVS, 3aHNMAIOT OT 9 A0
15 gHen. ObLLee BpemMs Ha BypeHre OBYCTBOIbHOW
CKBaXKMHbI MOXXET MeHATbCS OT 35 aHen oo 105 gHen B
3aBUCUMOCTW OT TOrO, NPOBYPEH N1 NEPBLIV CTBON, U
KaKOBbI Ny6uHbI CTBOJIOB U y3/1a pasBeTeieHns (17).

Pe3ynbTartbl akcrnsiyaTauum

CkBaXKmHa A

OkcnnyaTauusa ckBaxkuHbl A Havanacb ¢ PeBpans
2017. [lo Hayana nycka B aKcnayarauyio Ha CKBaXKMHE
NPOV3BOANNNCE PaboThbl MO OCBOEHMIO (BbIBOOY

Ha PEeXNM) KaXXO0oro CTBoMa Nno OTAeIbHOCTH.

B roprnsoHTanbHoOM CKBaXKnMHE, MPOOYPEHHON B
BbICOKOMPOHMNLAEMOM KOJTIEKTOPE, CTBOJT KOTOPOW
3anoJIHeEH PacTBOPOM Ha yrieBOAOPOAHOM OCHOBE
(PYO) - npouecc 0CBOEHUS U Ka4eCTBEHHOM
OUYNCTKN CTBOJIA ABMAETCSA HENPOCTON 3afadel.
Heobxoammo B npoLecce paboTbl KOHTPONPOBATL
pacxofdbl 1 nepenagbl AaBNeHUA, YTOObI
noaaepXXmBaTb JOCTATOYHYIO CKOPOCTb NOTOKa
[0J191 KA4eCTBEHHOM OYUCTKM BCEro CTBOA U
HeOoMNyLLEHWS MPOCKasb3blBaHWS NErKON HEPTU
BNepen BbICOKOMIOTHOro BypoBOro pactaopa.

www.rogtecmagazine.com

lateral manner. In highly-permeable formation conditions and
with a fully prepared oil-based mud the cleanup process is
not a small, trivial task especially without flow control valves
for each lateral. The operator should control cleanup rates
and drawdowns in order to sustain sufficient mud velocity
in the horizontal section, of each lateral, to prevent fluid
slippage. However, with the help of intelligent flow control
valves and a detailed cleanup procedure, the planed
operations were performed successfully.

Each lateral was tested with different surface chokes

as well as with a constant surface choke and different
downhole flow control valves chokes. Productivity Indices
for each lateral were obtained and optimum production
conditions were agreed. The lateral drawdowns were
estimated in around 10 bars each and initial rate reached
38,000 barrels of oil per day.

Since multilateral junctions have complex geometry - it
normally chokes the upper lateral with 3-4 bars more
than the lower one. This difference in pressure drops is
managed by flow control valves position adjustment. As
a result, production from both laterals was balanced to
distribute flow in a more uniform manner.

Production trends are similar to conventional horizontal
wells — high production rates at the beginning and slow

rate declines due to reservoir pressure decline together
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[obbl4a HeTV B CKBaXK/HE C ABYMS FOPU30HTaIBHBIMA CTBOMAMM, T/CyTK

Dual lateral well oil production, tons/day

CpenHss fobbiHa HebTv B CKBXKVHE C OAHM FOPUBOHTaSTbHEIM CTBOMOM, T/CyTKA
Average single lateral well oil production, tons/day

Pwuc. 18. CpaBHeHvie MpoayKTUBHOCTY CKBaXKMHBI A C TUMOBOY OOHOCTBOSBHOW CKBEXKUHOW

Fig. 18. Well A production compared to single lateral wells

3ab0MHble MHOMOMO3WLMOHHbIE KlanaHbl U geTanbHoe
nnaHMpoBaHWe NPOLEeOyPbl OCBOEHWNS CKBaXKMHbI
3HaAYMTENBHO 0bnerynam aTy 3agady. Oba cTBONa
CKBaXXVHbI BbI/IM YCMEWHO O4MLLEeHbl OT 6ypOBOro
pacTBopa.

Mocne 3Toro Gbinn NPOU3BEaASHbI NMOSIHOMACLLTAOHbIE
MMOPOOVHAMNYECKNE UCCIeO0BaHNS, YTOOb! onpedennTL
KO3 DULMEHTbI NPOAYKTVBHOCTA U ONTUMAaIbHbIE
napamMeTpbl paboTbl 419 KaXO0ro U3 CTBOSIOB
[OBYCTBOJIbHOM CKBaKMHbI.

Y3en pasBeTBNEHNSI UMEET CITOXKHYKO FEOMETPUIO, B
CBSI3M C 4YeM MOTOK 13 BOKOBOro CTBOJIA LUTYLMPYETCS
Ha 3-4 atMocdepbl 60MbLLE, YEM MOTOK 13 OCHOBHOMO
CTBOMA. YTO6BLI OMTUMN3MPOBATL A0ObLIYY MO CTBOIAM,
MPUMEHSOTCS 3aB0MHbIE MHOFOMO3ULMOHHBIE KanaHbl U
OaTyYvKU OaBIEHMS.

TeHpeHUn paboTbl ABYCTBObHbIX M OAHOCTBOIbHbIX
CKBaXKMH CXOXXW — CKBaXKMHbI paboTatoT C BbICOKMMM
CTapTOBbIMW AebUTamm, C NaaBHbIM CHIKEHEM 0EOUTOB
MO MEPE CHWKEHWSI M1ACTOBOrO AaBAEHNS N YBENHEHNS
ra3oBoro drakropa.

Kak MO)XHO BUOETb Ha rpadmke NCTopun Ao0bI4N

3a nepBsble 3 Mecsua paboTsl (Puc. 18), kaxkabiin

CTBOJ MO OTAEbHOCTY AAET NPUBAN3UTETBHO OKOO
3000 TOHH/CYT, OHAKO, MakCUMaslbHbIN CTAPTOBBIN
CyMMapHbI eOUT CKBaXXMHbI 13 ABYX CTBOJIOB COCTaBWII
npnbananTensHo 5400 ToHH/CyT. Nocne cTadbunmaaun
pexxmMa paboTbl, CYMMapHbIN AeBUT COCTaBM OKOSI0
3700 ToHH/cyT. CKBavkmMHa A Ha JaHHbI MOMEHT
ABNAETCA CaMOW BbICOKOAEOUTHOW CKBaXKMHOW Ha
MECTOPOXXOEHNN.
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with a gas-oil ratio increase. As of today, the first
multilateral well is the best producer on the field, with a
current oil production rate of more than 28,000 barrels of
oil per day. The average horizontal singlebore producer
has a rate of less than 18000 barrels of oil per day.

Comparing the production behavior of a dual-lateral

well with a conventional horizontal well on the field we
can point to an oil production increase factor of 1.2-1.6
depending on the applied drawdown. Well A's BHP is
higher than on single bore wells. Potentially, the flow rate
from the dual lateral well could be higher, but it is limited
by drawdown caused by the friction associated with the
production tubing and a minimum wellhead pressure
restriction. It can be concluded that Well A gives more
production at lower drawdown.

Well B

Well B has an interesting background. When the second lateral
was drilled, the LWD (logging while drilling) tool showed the
indication of a possible gas presence in the reservoir section,
who's vertical depth was significantly lower than the predicted
gas-oil contact. One of the reasons for that could be that
dissolved gas came out of the solution due to a pressure drop
around working well. However, after a successful well clean-
up and during the well multi-choke testing, the upper lateral
produced oil with a high GOR (gas-oil ratio).

The project team reviewed the seismic data, logs and production
data results and came to the conclusion, that the lateral was
drilled between two sealing faults with small local gas cap.

With the help of a downhole multi-positional valve, the

production from the upper lateral was choked and the well’s
oil production was optimized. Currently the oil production rate

www.rogtecmagazine.com
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3abolHoe [aBNeHne B CKBaXKVHE C ABYMS MOPU3OHTaNbHBIMA CTBOMAMM, aTM

Dual lateral well BHP, atm

CpepHee 3a00/HOe OaBNEHNE B CKBEXKVHE C OOHVM FOPUBOHTATbHEIM CTBOSIOM, aTM
Average single lateral well BHP, atm

Puc. 19. 3a6orHble JaBneHist B CKBarkuHe A 1 TUMOBbLIX OAHOCTBOMBHBLIX CKBaXKHAX
Fig. 19. Bottom hole pressures for Well A and adjacent single lateral wells

[Mpy 3TOM MakCUMasTbHbI CTapTOBbLIM AeOUT HedTU
OOHOCTBOJIbHOW CKBaXKWMHbI He npeBbiLan 4000 TOHH/CYT,
a nocne BbIBOAA Ha PEXUM CHU3UACHA 00 2600 TOHH/CYT.

Ecnn o6paTtuth BHUMaHWE Ha 3aboliHble AaBneHns (Puic.
19), TO Nerko 3ameTUTb, YTO ABYCTBOJIbHAA CKBaXKMHA
3KCNNyaTupyeTcs ¢ 601ee BbICOKMM 3a00MHbIM
OaBJIEHVEM (2 3HAYUT U MEHBLUMMW AENPECCUSIMMA), HEM
cpenHsis OOHOCTBOSIbHAs.

Taknm 0BpasoM, MOXXHO cAenaTb BbIBOA, YTO
hakTndeckmnn oebuTt ABYCTBOIBHOM CKBaXKMHbBI Ha
20-60% BblLLE, YEM Y OHOCTBOJIbHBIX CKBaXKMH NP
COMOCTaBMMOM PEXMME PaboThI.

CkBakmHa B

CkBaxxuHa B - aTo BTOpasi ABYCTBOMbHAS CKBaXKMHA,
NPOoBYpPEHHas Ha MeECTOPOXAEHNN. Bo Bpemst BypeHns
B60OKOBOIro CcTBOJIA, MPUBOPbLI KapoTaxka Nokasanm
MPU3HaKK BO3MOXXHOIO MPUCYTCTBKS ra3a B 06/1acTu
KOMNeKTopa Ha abCOFOTHBLIX OTMETKaX MTyOUHbI,
HaXOAALLMXCS 3HAYUTENBHO HUKE MPUHATLIX aOCONMOTHBIX
oTMeTOK rny6uHbl MTHK. OgHa n3 Bepcui, koTopas
obbscHANa Han4dme rasa Hke MHK coctosana B ToMm,
YTO 13-3a JIOKASIbHOIrO MadeHnst N1acToOBOro AaB/ieHNs:
3a CYET UHTEHCWBHOWM PaboTbl COCEOHMX CKBaXKMH, YacTb
rasa BbilL/1a U3 PacTBOPEHHOro COCToAHNsS. OOHaKo,
MOC/Ie OCBOEHMS CKBaXKMHbI 1 MAOPOANHAMNYECKMX
NCCNEeOoBaHNA NO KaXXAOMy CTBOJTY B OTAENbHOCTY ObiNo
NONYYEHO 3aKJTKOYEHME, YTO BOKOBOWM CTBON paboTaeT B
3HAYNTESIbHOM CTEMNEHW ra3om.

KomaHnoa VHXXEHEPOB MpoaHamanpoBasia CeNCMMYecKme

OaHHble, NokasaTenn KapoTaxken BO BpemMst BypeHus n
pe3ynbTathl HTepnpeTaunn AVIC, n npywna K BbIBOAY,

www.rogtecmagazine.com

is about 23000 barrels of oil per day with a GOR of 250 m3/
m&. This compares to a typical well's GOR of about 150m3\
m?e. This high oil rate with a relatively small gas-oil ratio allows
the well to be compared to average industry gas wells by
produced gas volumes. It should be noticed, that without
downhole flow control valves and an ability to choke the
lateral bore, the overall well oil production would be much
lower. The production strategy for the second well is to
maximize the oil production from the mainbore and to control
the gas\ail production from the lateral bore.

The wells were successfully linked into the real-time
production monitoring & optimization software for intelligent
wells on the V. Filanovsky field. The key parameters such

as tubing and annulus pressures, downhole temperatures,
calculated production and laterals drawdowns are monitored
and analyzed by an operator in real-time. Once the need for
the well’s production parameters adjustment is confirmed,
the downhole flow control valves can be switched within 1-2
hours, without any significant expenses for the operator.

The current production strategy on the field is focused on
maximizing oil production in the foreseeable future. Two
water injector wells are planned to be drilled to maintain
reservoir pressure. Intelligent dual lateral wells increased
the reservoir contact area and drained the reservoir in
more uniform manner, which is expected to facilitate higher
ultimate recovery.

Discussion

Intelligent multilateral wells are a handy tool, ready to

be used in a variety of projects. Specifically on offshore
projects once initial drilling phase is complete, sidetracks
are the optimal way to keep production at a required level
with minimum cost.
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4YTO DOKOBOW CTBOJT ObIST MPOJIOXKEH YEPES JTOKATBHYHO
ra3oByHO LAMKY, OrPaHNYeHHYH HEMPOBOAALLMMM
pasnomamu. o cocTosgHMo Ha aBrycT 20171 ckBaxxmMHa
paboTana ¢ gebutom no HedpT 3100 TOHH/CYT.

C NoMOLLbHO 3a00MHBIX MHOMOMO3ULMOHHBIX KlanaHoB
B0OKOBOW CTBOJ1 BbIST HEMHOMO 3ALUTYLIMPOBAH C LIEMBIO
CHIDKEHMS MPUTOKA rasa 1 MakcuMm3auumm 0BLLErO
nebuta HedhTn. B aBrycte 20171 ckBaxknHa B paboTtana ¢
nebutom HedpbTw B 1.2 pasa BbilLe yCpeaHeHHOro aebuta
MO OOQHOCTBOJIbHBLIM CKBaXKMHAM Ha paccMaTpmBaeMOM
MECTOPOXAEHUN. BaXKHO OTMETUTbL, YTO, eC/vt Obl B
KOHCTPYKLMW CKBaXKMHbBI He Bbl MpeayCMOTPEHb!
3a00VHble MHOTOMO3WLUMOHHbIE KNanaHbl, CKBavKHa
paboTana 6bl B OCHOBHOM ra3oM, C ropasao MeHbLLMM
0ebuTom No HedTw.

MpuMep ckBakMHbI B NokasbiBaeT, YTo 3a60VHble
MHOMOMO3ULIMOHHBIE KlamnaHbl MO3BOIAOT BOPOTHCS

C HEOMNPeAeNEeHHOCTAMM y>Ke NOCe CTPOUTENBCTBA
CKBXKVHbI Y 3HAYUTENTBHO MUHUMU3NPYIOT PUCK NOTEPU
CKBaXKMHbI 13-3a MpopbIiBa rasa.

AHanNM3 1 oNTUMM3aLMS PaboTbl CKB2XKMUH

O6e OBYCTBOJIbHbIE CKBAXKVHbI ObI/ MOAKIIOYEHD! K
cucteme ACYTT 1 k IO, No3BoNstOLLEMY OTCNEXNBATb
COCTOSIH/E CKB2XKWH, & TakXKe aHaNM3npoBaTh B
peasilbHOM BPEMEHM VIX KITKoUEBbIE NapamMeTpbl, Takue,
Kak TPYyOHOE 1 3aTpybHOE JaBneHVe, TEMNepaTypa,
pacyeTHble 0ebnTbl, AENPECCUN Ha KaXXObI CTBO 1
T.4. Korga HeobxoaMMoCTb ONTUMM3AL NapamMeTpoB
[00bl4M NoATBEPXKAEHA, 3aD0VHbIE KNamnaHb!
MEPEKITIOHAOTCS B TEHEHNE HECKOJIbKINX YacoB, 6e3
KakMX-MB0 CyLLIECTBEHHbBIX PACXOO0B O/1s onepaTopa.

TekyLLasa cTpaterns paspadboTKM MECTOPOXKAEHNS
COCTOUT B COXPaHEHNN MHTEHCUBHBIX OTOOPOB

HedTW, HEB3MPAs Ha CBA3AHHbIE C 3TUM PUCKM

PE3KOrO CHMXKEHNS MIacTOBOrO AaBMEHUS 1 NPOPbIBa
HexxenaTebHbIX htonaoB (rasa 1 Boapl). [ns
MVHMMU3aLMM OMCAaHHBIX PUCKOB MIaHMpyeTcs BypeHve
HarHeTaTeNbHbIX CKBaXKWH OJ151 MoAAep»KaHus MnacToBOro
naBneHuns. bnarogaps ToMy, 4TO ABYCTBOJIbHbIE
CKBaKMHbI paboTatoT C MEHbLUMMWN OENPECCUSMM

1 C BOMBbLUMM KO3 MDULMEHTOM OXBaTa, 3arnach!
BblpabaTbiBaloTCst bonee paBHOMEPHO, YeM B Clydae

C OOHOCTBOJIbHOW CKBaXKVHOW. B KOHEYHOM UTOre 3TO
NO3BONUT YBENMNYUTL HAKOMIEHHYO A0ObIMY HEDTU C
MECTOPOXXOEHUS.

O6cyxoeHue

BypeHme OBYCTBOJIbHbIX MHTENEKTYasIbHbIX CKBa>KNH

- 9TO yOobHasa TEXHOIOMMS, KOTOPast MOXXET ObITb
NpYMeHeHa A/1st NOBbLILLEHUS YPOBHEM 006bIYN HedTU Ha
pPasINYHbIX MECTOPOXKAEHNSAX. OCOBEHHO Ha MOPCKIX
NpoeKTax, Noce TOro, Kak nepeas dasa dypeHus
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For LUKOIL dual lateral wells were a proven and important
technology. Currently, at the field development planning
level, all the wells are planned in a way to allow future
drilling of second legs with TAML3 or TAMLS multilateral
junctions.

Intelligent multilateral wells help to achieve faster
production buildup and reduce the capital expenditures
of the project. Slot preservation enables the operator to
keep drilling from existing platform instead of building
additional ones. The upper well sections costs saving
can be significant as well. Downhole multiposition flow
control valves help to overcome uncertainties such as an
undesirable fluid production by one of the legs.

Conclusions

1. Up to today, LUKOIL has already drilled 4 intelligent
dual lateral wells. All of them were drilled successfully

and achieved their technical goals. This shows intelligent
multilaterals are a reliable mature technology which are
applicable in high profile projects. (Figure 17). The industry
has has a sufficient track record and experience to stop
considering multilateral wells as a cost-prohibitive high-risk
undertaking. The economic benefits are obvious, the risks
are known and manageable.

2. The time spent drilling the extra lateral on the project

is about 30 days (Figure 17). This time is consistent with
other projects around the world (Nettleship et al. 2014)

3. The Production results show that, compared to

similar horizontal multilaterals, resulst in 20%-60% more
production at lower drawdowns (Figure 18, Figure 19).
This result is consistent with theoretical practisces (Salas
et al 2016).

4. The ability to control production from each leg
separately maximizes the cleanup efficiency, eliminates
the need for costly workover operations and allows

the management of the reservoir to maximize daily and
cumulative oil production. Specifically for Well B (p.11), the
intelligent downhole control has helped to overcome potential
severe early gas breakthrough, caused by an unexpected
penetration of local gas pool by the second lateral.
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3aKOH4YeHa, DypeHe BOKOBbBIX CTBOJIOB C COXPaHEHNEM
OCHOBHbIX (MaTepUHCKIMX) CTBOJIOB SABNSIETCS
ONTUMasIbHbIM CMOCO60M NOAAEPXKMBATL A0DbIMY MpK
MNHMaJ1bHbIX 3aTtpaTtax.

[ns komnaHum JTYKOWJT aBYCTBOSbHbIE CKBAXKMHbI
3apeKoMeHO0BaIM cebs Kak HaexkHas 1 BaxkHas
TexHonorus. MNpy NPoekTnpoBaHUM paspaboTKu
MECTOPOXOEHVIS, MPaKTUHECKN BCE CKBaXKMHBI OblN
3ansaHMpoBaHbl Tak, YTobbl B ByAyLLEM MOXHO ObIi1o
NpobypuTb BOKOBOW CTBOJ1 C Y3/10M Pa3BETBIIEHNS
TAML3 nnn TAMLS.

[BYyCTBO/bHbIE NHTENNEKTYa IbHbIE CKBaXKMHbI
NO3BONSOT ObICTPEE HAPACTUTb A06bIHY Ha CTapTe
PaboTbl MECTOPOXAEHWS, CHU3UTb KanuTasbHbIE
3aTparbl, CBSI3aHHbIE C BYpPEeHNEM BEPXHUX

CEeKLMM CKBaXKMH. BO3MOXXHOCTb 9KOHOMUTb

C/IOTbI NO3BOIAET ONepaTopy BypuTb C OAHOM
naaThopMbl DONbLLE CKBaXXNH, BMECTO TOrO, YTOObI
CTPOUTb OOMOSHUTENbHbIE MIaTHOPMbI. 3ab0MHbIE
OaTYMKM JaBeHus U TemnepaTypbl, a Takxe
MHOFOMO3ULMOHHbIE KJlanaHbl MO3BOASKOT BOPOTLCS
C npopbiBamn rasa. Kpome Toro, BO3SMOXHOCTb
KOHTPOMMPOBATb MPUTOK U3 KaXKA0ro CTBOJIA OTAEbHO
No3BONSET ONTUMN3MPOBATL PABOTY CKBaXKWH,
Hanas 6anaHc Mexxkay TeKyLMMM gebutamm 1 obLLeN
HaKOMMEHHOM O0ObIYEN C MECTOPOXKOEHUS.
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