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BeepeHue

Poccumnckue Hed)TeFaSOBble KOMMaHW B nocriegHee
BPEMS MPU Pas3paboTke MECTOPOXKAEHNIA aKTUBHO
MPONMEHAOT CUCTEMbI TOPU3OHTAJIbHbIX CKBaXKNH.
Takve CKBaXKMHbI MO3BOSISHOT yBeIM4NTb nyiowanb
KOHTaKTa nnacta co CKBa>Kl/|HOl7I, MNOBbICUTb ,EI,e6I/ITI:>I
M NPUEMNCTOCTb, @ TaKXKe YBENNUNTL KOSDPULINEHT

nasneyveHnst Hedbt (KVIH) B LeTIOM MO MECTOPOXKAEHMIO.

HecMoTps Ha pa3BUTUE TEXHOMOMMIA BypeHnst, He
peLLEHbI BOMPOChI, CBA3aHHbIE CO CTPOUTEIBECTBOM 1
3aKaH4Y1BaHNEM FOPU30HTasIbHBIX CKBaXKWH, HANpVIMep,
BbIOOP U MPaBUIbHOE MPUMEHEHWE YCTPONCTB
KOHTPOJIA MpUTOKa A1 PaspadoTKn MECTOPOXKAEHUMN C
KOHTaKTHbIMV 3anacamu.
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Introduction

Recently, Russian oil and gas companies have been
actively implementing horizontal wells during field
development. Such wells allow increasing the reservoir
contact area with well, raising the production rates
and performance, as well as increasing the oil recovery
factor (OR) from the field as a whole. Despite the
development of drilling technologies, there are still
issues, related to the construction and completion of
horizontal wells, for example, the selection and correct
use of inflow control devices to develop the fields with
contact reserves.

The Van-Yegan oilfield is unique, located in Western
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OCob6EHHOCTU Mre0I0MNHECKOrO CTPOEHUS BaH-EraHckoro
MECTOPOXOEHNS

YH1KanbHOe MecTopoxxaerre 3anagHon Crnbupn — Bas-
EraHckoe — pacnonioxxeHo B H/KHEBAPTOBCKOM parioHe
XaHTbl-MaHCUNCKOro aBTOHOMHOIO OKpyra. B pa3pese
npeacTaBneHo 73 NPOAYKTVBHbBIX MacTa C HaCbILLEHMEM
HedTbto, ra3oM, KoHaeHcaToM. OKOO TPETU BCEX
3anacoB HepTn BaH-EraHckoro mectopoxxgeHus
ABSISIETCS KOHTAKTHbIMU, T.€. UMEIOT HENOCPECTBEHHbIA
KOHTaKT C BOAOW WM ra3oM (HedTAHbIE OTOPOYKMN,
3a/1eXXKM C ra30BbIMM LAMNKaMu1, 3a1eXki ¢ MOACTUIAOLLEN
BOOOW).

B pamkax gaHHowm paboTbl paCCMOTPEHbI ABa

nnacta BaH-EraHckoro MectopoxaeHus: BB v

tOB,". 3anexw nnactos HedTAHbIe, HAXOOATCH B

KOHTaKTe C NoAcTuiatoLLen Boaow (mnact bB,?) n

raszosow wwankon (nnact KOB,") (puic. 1). CpeaHan

TekyLLas HedbTeHacbILLEeHHas TOSLLMHa NM1acToB
a

Siberia, in Nizhnevartovsk district of Khanty-Mansisk
Autonomous Area. In the field there are 73 productive
reservoirs; they contain oil, gas and condensate. About
a third of all oil reserves of the Van-Yegan field are contact
ones, i.e. they have direct contact with water or gas

(oil rims, accumulations with gas caps, reservoirs with
underlying water).

The article covers two formations of Van-Yegan field:
BV,” and YuV,". The oil accumulations have contact with
underlying water (BV,? formation) and gas cap (YuV,’
formation) (Fig. 1). The average current oil saturated
thickness of BV, and YuV," formations, are of 4 and
5 m respectively. The formations are characterized by
a high level of heterogeneity in terms of permeability:
permeability of different parts of a wellbore might vary
by 100 times, resulting in the risk of water or gas
migrations along the highly permeable interburdens.
In addition, there is a possible gas breakthrough
perpendicularly to stratification (Fig. 2).
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PucyHok 1. Paspes nnactos BB (a) n OB, (6)

Figure 1. Section of BV? (a) and YuV," formations
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B 3AKAHY/BAHWE CKBAXKIH

PucyHok 2. Cxema MexaHnama npopbiBa Boabl/raza  Figure 2. Scheme of Water/Gas Breakthrough

BB, n tOB," cocTaBngeT COOTBETCTBEHHO 4 1 5 M.
[nacTbl XapakTepnaytoTCs BbICOKOW MOCIOMHON
HEOOHOPOOHOCTLIO MO MPOHMLAEMOCTU: MPOHULIAEMOCTD
pPasnnYHbIX y4aCTKOB CTBOA B Mpefesax niacta MOXeT
pasnuyatbed B 100 pas, 4To 00ycIoBAMBAET PUCK
npopbIBa BOAbI UM rada No BbICOKOMPOHULIZEMbIM
npocnosM. Kpome Toro, no nnacty FOB,' BO3MOXeH

MPOpPbIB rasa NeprneHanKyISpHO HaMIacToBaHUKO (puc. 2).

B kauecTBe NoATBEP>KASHMS BOSMOXHOMO NpophbIiBa
HeleneBoro ditomaa 1 HepaBHOMEPHOCTY NPONNS
NPUTOKa K rOPU30HTasIbHOMY CTBOJY OblN caenaH
pacyeT NPoduNSA MPOHMULIAEMOCTM MO HECKOJTbKIM
CKBaXKMHaM 1 no chopmyne
IDxoLun cmooenmpoBaH
yaenbHbIN 0ebuT
>KMOKOCTW Ha 1 M cTBOJA.
B pesynbTate BhisiBNieHa
BbICOKOMPOHMLIaEMast 30Ha,
KOTOpast NOTEHLMaIbHO
MOXKET CNY>KUTb KaHasioM
015 NpopbiBa BoApl/ra3a
(pvic. 3). Cnenctarem
npopbIBa ABNSIOTCS

] B

cTBONA M¥/CyTKU

Specific welloore flow rate per 1 m of
wellbore, m%/day
]

YaenbHbii 4ebut cteona Ha 1 m
=

B

HepaBHOMEPHOE " -~
pacnpeneneHne Aenpeccum Iy
MO FrOPU3OHTATBHOMY CTBOJTY g2«
1 HN3Kasd 3 HEKTUBHOCTb ;% g
BbIPABGOTKM 3anacos. £ e

iz6e

PaHHWM NpopbIB HELENEBOMO
dromaa noaTeepKaaeTcs
dakTNHeECKUMN
TEXHOSOMYECKNMM
nokasarensmu paboTsbl

nnacta 5882

As an evidence of possible breakthrough of non-targeted
fluids and irregularity of inflow profile, a calculation

was made for permeability profile for several horizontal
wellbores and the Joshi formula was used to build a
specific fluid flow per 1 m of wellbore. As a result, a highly
permeable area has been identified that could potentially
serve as a conduit for the water/gas breakthrough (Fig.

3). The consequences of a breakthrough are unequal
distribution of depressions along the horizontal wellbore
and the low efficiency of the fields development.

Early breakthrough of non-targeted fluid is proved by
the actual well performance: water breakthrough in BV,?

30Ha NpopbIBa
Breakthrough area

PucyHok 3. Mpodusib MPOHNLIAEMOCTW/MPUTOKA B FOPU30H-TaUuIbHOM CTBOJE CKBaXKMHbI

Figure 3. Permeability/inflow profile in horizontal wellbore at the BV, ? formation

CKBa>KVH: MPOopbLIB BOObI
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B nnacte bB,? nponcxoauT B nepsble MecsLibl Nocsie
3anycka CKBavk1Hbl; Mo nnacTy KOB,' otmedaetcs
BbICOKWIA ra30BbI hakTop.

B roprsoHTanibHOM CTBOJIE CYLLECTBYET pasHMLa Mexay
3a00MHbIM JaBNEHNEM B «MATKE» U «<HOCKE» CKBaXKWHbI
BCNEACTBME TPEHNS XXUAKOCTU B XBOCTOBMKe. OaHaKo
rMOpaBNYECKME pacyeTbl Ha ocHOBe hopmybl Japcm —
Belicbaxa nokasanu, 4To NoTepu AaBAEHUS HEDObLUME
(meHee 0,1 Mla) 1 He MOTYT 3HAYUTENBHO BAVSTL Ha
pacnpeneneHne Oenpeccum 1 Npoduib NpUToKa B
FOPU30HTA/IbHOM Y4aCcTKe CTBOMA CKBaXKWHbI [1].

Taknm obpazom, onpeaenstoLLM MU3NYECKNM

3 HeKTOM, MPUBOAALLMM K HEOHOPOAHOCTM NPUTOKA
Ha BbIOpaHHbIX 0ObEKTaX, ABASETCS HEOAHOPOAHOCTb
pacnpeneneHns QunbTPaLYOHHO-EMKOCTHbIX CBOMCTB

(PEC) B nHTEpBanax, nepecexkaeMblix CTBOJIOM CKBaXKMHDI.

Ha ocHoBaHM NpoBEAEHHbIX PACHETOB W aHaM3a
PaboThbl CKBaXXWH A9 rnacTos BB,? 1 HOB,!
OMTUMasTbHBbIM PELLEHMEM MPOBIEMBI PAHHErO MPOpPbLIBA
BOJbl/ra3a aBNseTcs 3aKkaH4/BaHe CKBaXKWHbI C
YYETOM Fe0NIOr0-PEOIOMMYECKIX CBOMCTB MOPOa U
TEXHOSIOMYECKNX OCOBEHHOCTEN MPOBOOKMN CKBAXKWHbI.

TexHONornm KOHTPOS NPUTOKa B
rOPU3OHTaSIbHbIX CKBaXXMHax

B HacTosLLee Bpemst Ha pbiHKE HedhTerazoBoro
obopynoBaHMs NPeacTaBeHbl ABa OCHOBHbIX

TUNa NacCuBHbIX YCTPOWCTB KOHTPOS MPUTOKA,
NCMNOb3YHOLLMX PA3SINYHBIE MEXaHM3Mbl CO30aHNS
[OMNONHUTENBHOIO COMPOTUBIEHNS MPUTOKY U3

nnacta: Tpy604YHO-BUHTO-BOM W LUTYLIEPHBIN.

OCHOBHbIM HEQOCTATKOM TPYOOY-HO-BUHTOBbLIX CUCTEM
KOHTPOJIS NPUTOKA ABMSIETCA BbICOKUM PUCK PaHHEro
3aKynopuBaHNS BUHTOBbLIX KAHAI0B, LUTYLIEPHbIX

CUCTEM KOHTPOJIA MPUTOKA — BbICOKAst CKOPOCTb

noToka roraa, NPOXoAaLLEro Yepes LWTYLEp, YTO
3HAYUTENBHO MOBbILLAET PUCK 3PO3UKM 0BOPYO0BaAHNS.
[Mpr 3TOM UCNOMB30BAHNE BbILLEOMUCAHHBIX CUCTEM
KOHTPOJIS MPUTOKA MpY paspaboTke HEDTSHBLIX OTOPOYEK
C MaCCVBHOW ra30BOW LLAMKOW NO3BONSET /MLLb
OTCPOYMTbL MPOPbLIB rada. B cnydae npopbiBa rasa B
CKBaXKMHY OAHHbIE CUCTEMbI HE OrPaHNYNBAIOT MPUTOK
rasa, BC/eACTBME YEro MO0 MPUXOANTCS YMEHbLIATb
[OEenpeccuto Ha NnacT, TEM CaMbIM CHKas 0eouT
CKBaXKMHbI, B0 NPOBOANTL NEPUOONHECKNE OCTAHOBKM
CKBaXKMHbI, NNBO BbIBOOUTL CKBAXKWHY 13 4OOLIBAIOLLErO

doHpa [2].

/13 aKT1BHbIX YCTPOMCTB KOHTPOS NMPUTOKA Ha PhbIHKE
npeacTaBneHa cucTema rmapaBaMYecKmnx 3ab0MHbIX
knanaHoB Smart wells. K ee npenmyLLecTBaMm MOXXHO
OTHECTW YNPaB/IEHME MOSIOXKEHVEM KarnaHa A1 KaKaom
30HbI C MOBEPXHOCTW: MNPV MPOPbIBE BOAb! WM rasa OfHy 13
CeKLI,I/IVI MO>XHO 3aKpPbITb. He,D,OCTaTKaMI/I ABNAOTCHA HN3KaA
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formation occurs in the first few months after the well’s
operation; high gas factor is revealed at YuV,' formation.

There is a difference between the bottomhole pressure
at the heel and toe of the horizontal wells due to the fluid
friction at the extension pipe. However, the hydraulic
calculations, based on the Darcy-Weisbach equation,
showed that small pressure losses (less than 0.1 MPa)
cannot significantly affect the distribution of a depression
and inflow profile in the horizontal section of the well [1].

Therefore, the determining physical effect that leads
to heterogeneity of flow at the selected areas is the
heterogeneous reservoir properties in the intervals,
crossed by the wellbore.

Based on the calculations and analysis of well production
for BV,? and YuV,',an optimal solution for early water/
gas breakthrough is well completion which considers

the geological and rheological properties of deposit and
technological features of the wellbore.

Inflow Control Technology in Horizontal Wells
Currently, there are two main types of passive inflow
control devices on the oil&gas equipment market,
using different mechanisms for creating additional
resistance from the reservoir inflows: one is of pipe&
screw type and another is of choke type. The main
disadvantage of pipe&screw control device is a high
risk of early blockage of screw channels; as for the
choke mechanisms, there is a high flow rate of the
fluid passing through the choke, which significantly
increases the risk of corrosion. At the same time,
using the above-mentioned flow control systems for
development of the oil rims with a massive gas cap
allows only postponing a gas breakthrough. In case

of gas breakthrough in the well, such systems do not
reduce gas inflow, and therefore, either it is required to
reduce the pressure on reservoir, thereby, reducing the
production rates either to ensure periodic well stops, or
to withdraw a well from production

operations [2].

Smart wells (hydraulic systems for bottomhole
applications) is an example of active control devices,
available in the market. Its advantages include a valve
position control for each zone, operated from the
surface: in case of water or gas breakthrough, it is
possible to shut-off one of sections. The disadvantages
are low reliability (if one of control lines stops operating,
a well can be “lost”), high cost of implementation, long
time for equipment delivery and installation complexity.

To resolve these problems, one needs to create a new

generation of completion systems, which would take
into account the shortcomings of existing inflow control
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HaOEXHOCTb CUCTEMBI (EC/IM OOHAa 13 KOHTPOJTbHBIX JIHIAN
nepecTaeT pPaboTaTb, TO CKBaXKM-HY MOXKHO «MOTEPATb»),
BbICOKast CTOVMOCTb BHEPEHs!, BOMbLLIME CPOKIN NOCTaBKM
060PYOOBAHMIA 1 CIIOXKHOCTL MOHTAKAL.

[ns ycTpaHeHnst ykasaHHbIX NpobiemM HEOB6X0AMMO
CO3[aHne HOBOIO MOKOJIEHNS CUCTEM 3aKaHuYMBaHMNS
CKBa>XVH, KOTOPOE Yy4NTbIBaJ10 Obl HEeOOCTaTKN
CYLLECTBYHOLLMX CUCTEM KOHTPOJS MPUTOKA, a Takke
MO3BONSNO Obl HE TOJSILKO BbIPOBHUTE MPO(W/Ib NPUTOKA
N OTKJIOXKMUTb MOMEHT MPOpPbIBa rada B CKBaXKMHY, HO U
OrpaHnYNTb PacxXof, HelleneBoro dovaa, TeM cambim
YBENMUAUTb BPEMS MPUTOKA YUCTOM HedhTu [3].

HoBoe nokosieHne ycTpoucTs

KOHTPOJIA NpUTOKa

19 noBbilLEHWS 3PDEKTUBHOCTU PabOoTbl CUCTEM
3aKaH4YMBaHWS CKBaXKNH POCCUMCKUMU NHXKEHepamm
KoMnaHun «BopmMxonc» Ha 6ase 3aBofa «TshKnpeccmall»
6b110 pa3paboTaHO HOBOE MOKOEHME NACCUBHbIX
YCTPOWNCTB KOHTpOA npuToka (YKI) — «Markuin
apoccesnb». [JJaHHOe YCTPOMCTBO NpeacTaBisieT cobown
NPOTUBOMNECHaHBIV MPOBOJIOYUHbIN (UALTP C 6a30BOM
Tpybon n kamepy YKIT ¢ CeTbio kaHaIOB /19 MPOTOKa
»xupkoctn. Kamepa YKIT «Markunin gpoccenb» No3BONSeT
NAaBHO YBEINYMBATL MMAPaBIMHECKOE CONPOTUBIIEHME
OBVDKYLLIEMYCS MOTOKY >XXMAKOCTU 32 CHET MHOTOKPAaTHOMo
N3MEHEHNS HAaNPaBIEHNS OBVKEHWS, YCKOPEHMS U
TOPMOXXEHWIS, CIIMSHNS 1 Pa3aesieHns MPOTEKAOLLErO
noToka (puc. 4).

Cuctema «Msarkuin
apoccesnb» UMeeT
cnegyroume
nperMylLLiecTBa:

» «Markumin gpoccenb»
B CTaHOapTHOW
KOMIMJIeKTaLmm
nmeeT oT 2 0o 12
BXO[HbIX OTBEPCTUMN
OOBOJIbHO
3HAYNTENBHBIX

systems, as well ensuring inflow profile, delaying the
time of gas breakthrough, and also reducing the flow
rates of non-targeted fluids, thereby, increasing the time of
crude ail inflow [3].

New Generation of Inflow Control Devices

The Russian engineers from the Wormholes company
developped a new generation of passive inflow control
devices (ICD)- a soft choke. It was designed to improve
the effectiveness of well completion systems at the
Tyazhpressmash plant. This device is a sand wire filter
with base tube and ICD camera with a network of
channels for the fluids to pass. Soft choke ICD Camera
allows increasing the hydraulic resistance of moving
fluids in a smoother way due to repeated changes of
direction, acceleration and braking, merger and division
of flowing stream (Fig. 4).

Soft choke system has the following advantages:

» a standard soft choke has from 2 to 12 inlet openings
with large enough diameter that significantly reduces
the risk of blockage in the system, compared to
other systems;

» possibility to change the system configuration prior
to lowering it into the well due to inclusion of a certain
number of rings with the required wall thickness and
number of walk-through holes with optimal phasing;

PucyHok 4. YCTpONCTBO KOHTPONS NpUToKa «Msarkmi opoccesib»
Figure 4. Soft choke -inflow control device

[MaMeTpOB, YTO
3HAUUTESBHO CHKAET PUCK 3aKyMNOPKM CUCTEMBI MO
CPaBHEHMIO C APYTMMN CUCTEMaMU;

» BOSMOXHOCTb U3MEHEHUS KOH(PUIypaLmMn CUCTEMBI
nepes CryckoM 0B0pPYyA0BaHUSA B CKBEXKMHY 3a CHET
BKJIIOUEeHMA B Moayib YKIT onpeaeneHHoro Ymicna
KOJsieL, ¢ HeOBXOAMMbIMU TOLLMHOM CTEHOK 1 YACTIOM
NPOXOOHBLIX OTBEPCTUN ONTUMASTBHOW (DA3NPOBKY;

» OOJIFOBEYHOCTb cucTeMbl: B YKIT «Msarkum gpoccenb»
CHWXEHVE OaBNeHNsa OOCTUraeTcst 3a cyeT 60JbLLIOro
rMOPaBAMHECKOro CONPOTUBIIEHMS TPaKTa TEYEHNS NP
YMEPEHHOW CKOPOCTW MOTOKA;

84 | ROGTEC

» durability of the system: the soft choke ICD ensures
pressure reduction due to a larger tract of the flow
hydraulic resistance at moderate flow rate;

» possibility of installing the ICD system in injection wells
to align the injection profile in multilayer systems, while
the well might be put into operation and changed to
injection mode without changing the completion system [3].

An important condition for well completion with soft choke
is a separation of horizontal wellbore into segments, using
the swelling/automatic packer with purpose of preventing

the cross-flows beyond the casing.
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» BO3MOXHOCTb YCTaHOBKW cucTeMbl YKIT «Msarkuin
OpOCCesb» B HArHETaTEbHbIX CKBaXXMHAX OJ15
BblpaBHMBaHWA MPOMUIS 3aKaqkm B MHOMOM1aCcTOBbIX
cucTemax, Npu 3TOM CKBabKMHY BBOOUTL B paboTy 1
3aTeM NEePEBOANTbL MO, HarHeTaHVe 6e3 CMeHb!
CUCTEMbI 3aKaH4mBaHus [3].

BadkHbIM yCNOBMEM MPU 3aKaHUYMBAHUM CKBEXKWH C
ncnone3osaHveM YKIT «Markuin gpoccenb» SBASeTcs
pasneneHne ropusoHTaIbHOrO CTBOIA Ha CErMeHTbI C
MOMOLLIBIO Pa3byXatoLLMX/TMAPOMEXAHNYECKNX MaKepoB C
Lies1blo MPefoTBPALLEHMS 3aKOTOHHBIX MEPETOKOB.

Bce naccuBHble YyCTPONCTBA KOHTPOS NPUTOKA
OOJDKHbI HACTpamBaTbCA B 3aBUCUMOCTY OT
pacnpeneneHns OEC, onpegensemMbix No pesybtaram
reoIoro-rnapoanNHaMN4eCcKoro MoaeMpPOBaHms

1 OKOHYaTEeIbHOMrO KapoTaxka rnocse dypeHust
CKBa&XKVHbI. OTO CBS3AHO C onpeaeneHHbIMN pUCKamu,
06YyCNOBNEHHBIMM BO3MOXKHBIMU OLUMOKaMK B
reolornm4yeckon Moaenv, HeBepHOW NHTepnpeTaLmen
reon3nNYeCcKmX JaHHbIX, PUCKOM HedoCrnycKa
KOMMOHOBKM A0 HAMEYEHHOM FyOVHbI, & TakKe C
VM3MEHEHNEM XapaKTepa MPUTOKa, YTO XapaKTepHO Os
pa3paboTK MECTOPOXKAEHNA C KOHTaKTHbIMM 3anacami
C NMPUMEHEHNEM TOPU30HTaSIbHBIX CKBabKMH. B AaHHOM
CJ/ly4ae onacHbl paHHME NPOPbIBbI Frasa nnm BoApl,
KOTOPbIE MPaKTUYECKM HEBO3MOXXHO MpPeaoTBpaTuTb,
yOaeTCs MLb OTCPOYUTL BPEMS MPOopbIBa Ha
onpeaeneHHbIn nepuog [4]. Bnocneactsmm npuxogmtes
YMEHbLLATb AENPECCUIO Ha NNACT MO0 NEPUOaNHECKN
OCTaHaBMMBaTb CKBaXKVHY UM BbIBOAWTL €€ 13
nobbiBatoLLero doHaa. [JaHHbI hakTop 0COBEHHO BaXKeH
npwv paspaboTtke BaH-EraHckoro MectopoXxoeHns, Tak
KaK MHPacTPyKTypbl A8 TpaHcrnopTa Wi yTuamsaumm
raza He CyLLECTBYET.

[na pelueHnsa gaHHoM NpobemMbl POCCUNCKNMU
VHXXeHepamu Takxke Oblna paspadboTaHa
pononHuTenbHasa onuus K YKI «Marknim gpoccenb»
— «ApanTmBHasa cucTemMar», Kotopas NnoaxoauT Os
pa3paboTky HePTAHBIX OTOPOYEK FOPU3OHTaTbHBIMY
CKBaxKMHaMu. [JaHHas cucTtema MOXET
camoHacTpamBaTbCs B 3aBUCUMOCTW OT CKOPOCTU,
OaBnenHns nonpa n ero asoBoro cocTasa.
BenununHa nputoka perynmpyeTcs ¢ NOMOLLbIO
cneumanbHbIX KnanaHoB (puc. 5): «AganTyBHas
cucTema» MO3BONSET OrpaHNYMBaTh MakCUMasbHbIN
pacxof 4epes Kaxabi GuabTP Ha onpeneseHHOM
YPOBHE HE3aBNCMMO OT NMepenana OaBieHus.

Takum 06pasom, cnuctema gaet BO3MOXHOCTb

He TONbKO BblpaBHMBaTb NPOMUIb NPUTOKA U
OTKM1adblBaTb MOMEHT MPOPbLIBA rada B CKBaXKMHY,

HO 1 OrpaHNYMBaTb PaCXOof ra3a B 30HEe NpopbIBa,
obecneyvBas 0ONrOBPEMEHHYO PAabOTy CKBaXKWHbI OE3
3HAUNTENBHOIO YBENNYEHNSI ra30BOro hakTopa.

www.rogtecmagazine.com

All passive inflow control devices shall be configured
depending on the distribution of reservoir properties,
based on geological and hydrodynamic simulation and
final logging after the drilling operations. It is associated
with certain risks, arising from possible errors in geological
models, incorrect interpretation of geophysical data, risk of
non-achieving the target depth, as well as changing inflow,
which is typical for developing the contact reserves with
use of horizontal wells. In this case, there is a risk of early
gas or water breakthroughs that is almost impossible to
prevent- it is only possible to delay the breakthrough for

a certain period of time [4]. Subsequently, it is required to
reduce the depression on reservoir or to stop the well from
time to time, or even to withdraw it from operations. This
factor is particularly important when developing the Van-
Yegan field, as there is no infrastructure for gas transport
or utilization.

PucyHok 5. Cxema YKI1 ¢ «A0anTyBHOW CUCTEMON»
Figure 5. Scheme of an inflow control device with adaptive system

In order to resolve this problem, the Russian engineers
have also developed an additional option for the soft
choke- an adaptive system, which is suitable for
developing the oil rims by horizontal wells. This system
can be self-adjusted, depending on speed, fluid
pressure and its phase structure. Special-purpose
valves (Fig. 5) regulate the volumes of inflow: «Adaptive
system» allows limiting the maximum flow through each
filter at a certain level, regardless of pressure difference.
Therefore, the system provides an opportunity to

align the inflow profile and to delay the moment of gas
breakthrough; in addition, it reduced the gas flow to the
breakout area, providing long-term well operation without
significant increase of gas factor.

In-built fluorescent tracers for the filter ensure the
monitoring of smart completion systems. One part of the
in-built tracer is dissolved upon contact with water, the
other one- when interfering with oil. Color marking tracers
relate to a specific segment of the horizontal wellbore,
allowing defining the operation at each section.

Conclusion

Therefore, the main factor responsible for pre-term water/
gas breakthrough in the well from reservoir BV,? and
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B 3AKAHYMBAHKNE CKBAXKIMH

MOHUTOPUHI PaboTbl MHTENNEKTYaNIbHbIX CUCTEM
3aKaH4MBaHVS OCYLLECTBNAETCS 3a CHET BCTPOEHHbIX
B (bunbTp hyopecLeHTHbIX Tpaccepos. OnHa 4YacTb
BJZIOXKEHHOIO Tpaccepa pPacTBOPSETCH NPU KOHTaKTe

C BOAOW, Apyras — Npu KOHTakTe ¢ HeThto. LiBeT
TpaccepoB-MapKeEPOB COOTBETCTBYET ONPEAESIEHHOMY
CErMeHTy ropu30oHTaNIbHOro CTBONMA, YTO NO3BONSAET
onpenennutb paboTy KaKOoro ydacTka.

3akJiroueHue

Taknm 06pasoM, OCHOBHbIM (DaKTOPOM,
06yCnoBNMBaKOLWMM PaHHUIA NPOPbLIB BOAbI/rasa B
ckBaxkumHbl nyactos BB,? n HOB,' BaH-EraHckoro
MECTOPOXAEHWS, ABNSETCA UX HEOQHOPOAHOCTb

no npoHnuaemocTty. B nnacte KOB,' npopesis rasa
BO3MOXXEH TaKXKe MEPNEHAVKYISAPHO HanIacTOBaHMIO.
Lnsa BblpaBHMBaHUS NPOMOUIS NPUTOKA K
FOPWU30OHTAaNIbHOMY CTBOJY M PaBHOMEPHOW BbIpabOoTKM
3anacoB HedTU 13 3anexn C NOACTUIAIOLLEN BOOOW
nnacta BB,? MoxHO ncnonibsosats YKIT «Mdarkun
Aapoccenb». [ng nnacta FOB," onTumMabHbIM
BapmMaHTOM 3aKaHuYMBaHNA SBISIETCS NCNONb30BaHWe
YKI1 ¢ «AganTuBHOM CUCTEMOWM», YTO NO3BOAUT
OrpPaHNYnTb MPUTOK rasa 1 yBeIn4nTb Bpems paboThbl
CKBaXXVMHbI C HU3KMM Fra30BbIM (hakTOPOM.

[MpenoXeHHbIe UHTENNEKTYasbHbIE CUCTEMbI
3aKaH4Y/BaHUS CKBaXKWH MO3BOASAT 3HAUYUTESIBHO
NPOO/INTE BPEMS SKCMNyaTaumn CKBaXKNHbI, YBENYNUTD
KMH 1 CyLLeCTBEHHO yYYLLNTL SKOHOMUYECKME
nokasartenn paspaboTKu.
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YuV," at the Van-Yegan oilfield, is a lack of reservoir
heterogeneity in terms of permeability. The gas
breakthrough in YuV." is also possible perpendicularly
to the stratification. It is possible to use the soft choke
to align the inflow profile and to ensure a uniform
development of the oil reserves from accumulations
with underlying water reservoir in the BV,? formation.
The best completion option for the YuV,' formation is
to use an ICD with adaptive system that would limit the
inflow of gas and increase the well operation time with
low gas factor.

The proposed completion systems will significantly
extend the well life cycle, increase the recovery and
significantly improve the economic indicators of the
development.
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