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KpaTkoe CogepxaHue

YBenuyeHne HedteoTaayu nnacta
[TpocTOe peLleHne 1 ycneLlHbIN OnbIT NPUMEHEHNS

MIHTerpupoBaHHOE peLleHne Ana MHTEHCUMUKaLum
000bIYY

lcnonb3oBaHWe perynaTopoB NPUTOKA C LIEMbto
VBEMUYEHNS TEXHOMOTMYECKNX NOKa3aTenei no
CKBaXUHe

banaHcupoBKa NpoaBKEHWSI BO/bI B NMaCTe
3aKno4eHne 1 pekomeHaaLum




Crtpateruns Yeenuyernuss Hepreotaaum [nacra

MaKCI/IMI/I3I/IpOBaTb KOHTaKT C MnjiaCToM

B ropn3oHTasbHbIX CKBaXMHaX, B KOTOPbIX ObIN NpoBe/ieH
unn He 6bin npoBeaeH MPIT

B MHOroCTBOSIbHbIX CKBaXKMHAX

MHTeHCMPULIMPOBATL MNOTOK MNACTOBOW HETY
CokpaTutb BA3koCTb HedpTu (nap, CO,)

YMeHbLWKnTL MexdasHoe HatskeHue (IAB)

OntMunsnpoBaTb KOIdULMEHT 0XBaTa KOMNEKTopa
W 0XBaTa nnoLaam

3ameasiMTb NpopbIB BOAb! B NiacT

neperbITb BbICOKOIMPOHULUaeMbl€ KaHallbl

[lepeKpbITb 130LITOYHYIO BOAY

[TpoBeCTM MHTEHCUMUKALMIO U NEPPOPUPOBAHIME C LIENbHO
YBENNYEeHNS NPUTOKa HedTu




TeHaeHumnst [lobblum Heptn 1 [a3a*

MakcumanbHbIN KOHTaKT ¢ nnactom  [peaenbHbI KOHTAKT C MacTOM

* Saggaf, M.M., “A Vision for Future Upstream Technologies”, JPT, March 2008




OrpomHas NoTpebHocTb B [poBeaeHUK
W3onsauum n bopbbe ¢ Bogonputokamu

HeorpaHquHHoe KONMMYeCTBO «YMHbIX» CTBOJIOB
HeorpaHquHHoe KOJINYECTBO 3aABMXEK Ha CTBON




MckyccTBo dkennyarawum

MHorocTBonbHbIX CKBaXMH
(Mpumep MakcUMmn3aLnm KOHTaKTa ¢ NnacTom)

VERTICAL INJECTOR WELL

West Wing

LATERAL #11
MTEML Fild
LATERAL #10
LATERAL A | /

ULTEIML #f

MTEML #
LMERALP
LATERAL #%

LATERAL # EastWing
LATERAL #2

[Tpon3soaunTensHoCcTb = 49
OAMHaPHbIX CKBAXWH W CKBaXWH, B
KoTopbIX 6bin npoBeaeH Pl

Uto Oymet, ecnu npousonaeT
NPUTOK BOAbI B CTBOSbI?




[ e lNpoucxogut
[TpuTtok Bogb! B CkBaXuHY?

TpelymHa

=i

TpelymHa

TpelMHbl UK paszpbIiBHBIE HAPYILEHWA B cnoe BoAbl OBpaszoBaHue koHyca 06BOAHEHNS

OTkyaa npoucxoanT NPUTOK BOAbI?

Kakum 0bpa3om nponcxoamnT npuToK BOAb! B
BalLUW CKBaXXWNHbI?

['ie NpoMCXoamnT NPUTOK BOAbI B CKBAXMHY?




Bringing

a Well Back to Life

A GROUND-BREAKING JOB
enabled Total in Brunei to
restore production on a dead
well to 3,000 barrels of oil per
day of natural production
with only 1% water cut. The

operation was completed safe-
ly via 10 tractor runs in a hori-

zontal well
without any
downhole tool
failures,

Two inflatable
bridge plugs,
the first ever
to be set using
MaxTRAC*,
isolated a water
producing
zone, which
was then suc-
cesstully perforated. This
intervention clearly demon-
strated the value our com-
bined technologies can bring
to our clients, The new tech-
nologies deployed on this
campaign were MaxTRAC,
Wireline Perforation Shooting

['opu30HTasbHas
CKBa)XXMHA: COKpaLLEeHNe
00BOOHEHHOCTY

oT 100% o 1%!

PocT goobiyum - 3 000
bapp. HedTV B CyTKM

Tool (WPST*), Addressable
Switch® and Secure
Perforation®,

The success of the job was
due to the professionalism
of the Labuan team and the

excellent job preparation. The

detailed hazard analysis and
job procedures demonstrated
that we had good contingency
plans in place to manage the
risks, which gave the client
confidence to proceed with
the operation. The exceptional

effort by the team to put
together a specific mainte-
nance contamer allowed the
complete re-building of the
tools in between the runs.

Thanks to all who contributed
to this success, including:

scott MacPhee, Ling Kea Hing,
Sam Allamat, Shanmugham
sambatham, Arsad Ladolo,
Raja Sundaram, Mohd Yusaran
Johary, Zalani Hj Taha, Faizal
bin Hj Ismail, Greg Moore, Jong
Vui Chin, and Juan Tai Eng.




npOCTOG PeweHune [Opu3oHTanbHas CKBaXMHa:
(Ecnu nputok Boabl CokpatLeHne 06BOgHEHHOCTH

ot 100% Ao 2%!
NPOMCXOAWT U3 NOAOWBLI) o - n06b1un — 2 500 6app.
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SdekT InnHbl ToHHeNs
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Cnonsaxue gronaa B NOAOLIBY MiacTa u ero
pacrnpocTpaHeHne B ropu3oHTarIbHOM TYHHENE
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[pakTuyeckum Mpumep —

Hue ['opn3oHTanbHOW CKBaXWHbI

BypeHue yepes BOAHLIN CNOWU NOA BbICOKUM
AaBneHnem

noxasa usonAuua cnoes B CKBaXUHe UMK ee
OTCYTCTBME

MpuTOKM BOAbI Yepe3 MaTpuLy U B
pa3bypeHHbIe, HO He U3BNEeYeHHbIe 3anachl

Bopaa BbiCOKOro aasneHna 6nokupyet
HehTeaoObIvy U3 rOPU3OHTaNbHOW CKBaXMWHbI

3400 psi




[Tpouenypa ObpaboTku

OuYnCTUTb HEOOCTYMHbIA APEHAX NPX NOMOLL
WHCTPYMEHTa C HanopHoOW CTpyew BoApbl

YCTaHOBWTb BPEMEHHbI XMMUYECKUIA MOCT
YCTaHOBWTb LIeMEHTHbIN MOCT, PaCTBOPUMbI B KUCIOTE
OnpeccoBartb

[epopauus ¢ npuMeHeHnem KonTiobuHra/ nepopauus
Ha Tpybax. BbINOMHWUTL TECT HA NPUEMUCTOCTb

3akayatb NMoSIMMEPHbIN CLUMTBIN refb
3aaBuTb MUKPOYaCTULbI LiIeMeHTa
OnpeccoBartb

Y/CTUTb MOCTbI NP MOMOLLIM UHCTPYMEHTA C HaNopPHOM
yen Bofbl |




[Tpoueaypa ObpaboTku

OunCTUTbL HeQOCTYNHbLIN APEeHaX NPX NOMOLLK
WHCTPYMEHTA C HanopHoOM CTpyen Boabl

YcTaHOBUTb BPEMEHHbIN XUMUYECKUA MOCT

YCTaHOBUTb LIEMEHTHbLIN MOCT, PaCTBOPUMbIN B
Kucnore

OnpeccoBaTtb

Mepdopaumsa ¢ npuMeHeHUEM
KonTrobuHra/nepchopauma Ha Tpyodax.

BbINOMHUTL TECT HA NPUEMUCTOCTL
3aKavaTb MONIMMEPHbIN CLUNTLIN renb
3apaBuTb MUKPOYaCTULbI LIEMEHTA

Weccosaﬂ:
\ CTUTL MOCTbI NP NOMOLLU UMHCTPYMEHTA C




PesynbTaThl

100%-Hoe yoaneHue BoApl

[1ToNHOCTbLI BOCCTaHOBIIEHHAS
nobblva HedTu

2300 psi




30HBI

PaspbIBHBIX [[;10THOCTE
HAPYWeHHH ppepyp

JInarpamma |
AKI

PackpbiTHe TpEelmpHbI

Iepdopauus \

BbIes10ueHHbIE 30HBI

Kanauaarsl /15 NpoBedenus nep@opanuu ¢ neJbio nepeKpbiTHs BB

WHTerpupoBaHHO
e peLueHue Ans
rOpM30HTanNbLHO-
30HanbHOro
nepeKkpbITUA
BOAbI

OnTumusauus
A00bIYK




Tunel Perynatopos [puToka

(Ball
blocking
nozzle

Helical Channel ICD




MuHummnsaums 3ddekra Npr3abonHon 30HbI-
[MpucTBONBHOrO Yyactka ['opusoHTansHoro Cteona
CkBaxuHbl 3a cyeT Perynatopa Mputoka (OTC-19172

Heel = high Influx !

il Flas - R = Wil

Screen Standalone

ol Ml - Mz ervor -= Wl

ICD’'s Completions

*Heel to Toe balanced Inflow Contnbution®




YBenuyenue [1pon3BoanTenbLHOCTH
3a cyeT Perynatopa lNputoka (SPE 117213)

Not-equalized well

4 MBOD Qil 21% water cut

Equalized well
8 MBOD 0il 0% water cut




PerynaTtop lNputoka 3ameansert [NpopbiB Boab!*

Cum. Water:
9{5%1 MMbbl
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Pressure [psia)

‘ Cum. Oil:  |[=——Pressure
\12.626 MMbbl| — gyface Gas Rate

Surface Oil Rate
— Surface Water Rate

% =

3100 |240|J
150000

Time [hrs]

3akaH4MBaHWe Npy NOMOLLX
XBOCTOBMKA C LLieNeBUaHbIMY
OTBEPCTUSMM

C ncnonb3oBaHuem perynsatopa
NPUTOKA

[TpopskiB Boab! Yepes 9,2 roaa

Pressure [psia)

3akaH4vBaHWe npy NOMOLL|A
XBOCTOBMKA C LLieNeBUaHbIMY
OTBEPCTUAMM

PerynaTtop npuToka oTCyTCTBYET
[TpopbiB BoAbI Yepes 4,5 roga

— Pressu:e Cum. Water:
| — Suface Gas Rate | '\ 0.07/6 MMbbl

Surface Oil Rate
\’\— Surface Water Rate

Cum. Oil:
2.924 MMbbl

Time [hrs]

* Rhandy Regulacion, “Evaluating the Benefit of Tube-Type ICD Using Coupled Well Modelling and Reservoir
Simulation’, presentation at Inflow Control Technology (ICT) Conference, 25-26 August 2009, Kuala Lumpur,

Malaysia.”,




Konnektopb! ¢ ToHKon HeTaHon OTOpoYKon
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MHoroymcneHHble ra3osble LWanku
OrpoMHbIN pernoHanbHbI BOOOHOCHbIN NnacT




Konnektopsl ¢ ToHkon HedptaHon OTopoykou




banaHc Cun ang
Perynupoanus [poasumxkenuns [NogowseHHon Boabl

m Gas Cap Expansion
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| il m Viscous Withdrawal
I m Aquifer Drive

3akayka gobbIToro rasa
3akauka B ra3oBylo Luanky 3akauka BoAbl [ocTynneHue BoAbl

3aKkauka B HedhTsiHyto oTopouky | akadka mpu FHK = BeibopoyHas soHa
COOTHOLLIEHME HarHETAeMOro 3akayka npu BHK = TMocTynneHue soabl npu BHK
rasa v JoGbITOMO rasa CkopocTb 3akayku 1 PacnucaHme oTKauku




banaHc Cun
B HegptaHOM OTOpOYKE

[Opu30HTanNbHasA CKBaXWHa C
OYeHb HU3KUM nepenagom
nasneHunn (< 25 Psi)
BepTukanbHasa ckBaxuHa C
U3MEHSAoLWNMCA nepenagom
pasneHuu (go 650 Psi)
3HauyuTeNnbHOE paclumpeHune
ra3oBOM LUAMNKKN U BbICOKOE
BoCxopsLiee npoaBuxeHue
noaoLwWBeHHOU BOAbI
Opu30HTanNbHasA CKBaXWHa,
KOTOpas B HacTosLiee BpeMs
HaxoAuTcs noa Boaou
BepTukanbHasa ckBaXxuHa,
KOTOpas A0 CUX NOP MOXET
AobbIBaTh CO
CKOPPEKTUPOBAHHbLIM
WHTepBanom nepdopauuu
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YBenuueHwe NponssoantenbHocTn HedtsaHon CKBaXuHbI
nytem 3akavku Boap!

HWater Injection
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Pacckas o [1eyx CkBaxuHax

200 m cocTaBnsaeT anuHa rpagueHT-
3oHOa ang ckBaxud A05 n A10

5Mun 6 nHag BHK cootBeTcTBEHHO




Cnepgute 3a [1pn3abonHbIMK 30HaMW

Fluid holdup

SPE 122338, G. Kartoatmodjo et al, 2009 APOGCE




bopbba ¢ BogonpossneHusmu
B ['opu3oHTansHon CkBaxuHe

bypuTe npasunbHo. Cneaute 3a npu3abonHbIMK
30HaMM.

OnTumMmnanpymnTe banaHc cui B KOMNMEKTOpe,
COXpaHAWUTe CKBaXWHbI B TECHOM KOHTAKTE C HE(ThIO.

Mcnonb3yute Peryndartopel [putoka ona samenneHus
npopbIBa BOAb!, MUHUMU3MPYUTE 3dhdeKT npr3abonHou
30Hbl — MPUCTBONBLHOrO Y4acTka ropU3oHTaNbLHOMO
CTBOJ1a CKBaXMHbI U YNyyLIUTE NPOU3BOANTENBHOCTb.

[lepekpounTte nocTynneHne n3dbbITOUYHOW BOADI.




