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3P PeKTUBHOCTb YNpaBAsAEMbIX YCTPONUCTB KOHTPOA
NPUTOKA Npu pa3padboTke HedTera3oBbixX 3asieXKen
C TPELLMHOBATbIM KONJIEKTOPOM
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AHHOTauuA

Ha ceroaHAwHMii AeHb Bce GONblUMiA MHTepec Bbi3biBaeT pa3paboTka mectopoxkpaeHuii BoctouHoit Cubupu, B coctaBe
KOTOPbIX 3HaYuTeNbHasA [0NA 3aNacoB COCPEAOTOYEHA B He(TAHbIX OTOPOYKAX KapOOHATHBIX OTNOXKEHWil, XapaKTepu3yembix
pasBeTBNIeHHON ceTbio TpewuH. Kak nokasbiBaeT NpaKkTMKa, Npu paspaboTke HedTAHbIX OTOPOYEK OCHOBHLIM (haKTOpOM
HeAOCTUKEHUA NNAHOBbIX NOKa3aTenei A06bIYM HedTH ABNAETCA NpeBbIleHNe NPOrHO3HbIX YPOBHEel A06bIYM ra3a U3 raszoBbixX
WANoK U, KaK cnepcTene, MeHblwas akTuyeckas Aobbiya HedTu. Haubonee 3pcdeKTMBHON TexHONOrMEeH 6OpbOLI C NPoOpbIBaMK
rasa B ropuM3oHTaNbHbIX CKBAXXWHAX ABNAETCA NPUMEHeHWe YCTPOiCTB KoHTponsa nputoka (YKIM), Kotopbie xopowo cebs
3apeKoMeHA0BaNu Ha HedhTerasoBbiX 3aNneXax TepPUreHHbIX OTNOXKEHUN.

B pa6oTe nocraBieHa 3a5a4a TEOPETUYECKOro Uccne0BaHnA 3 eKTUBHOCTU NpUMeHeHus ynpaBnsembix YKI B ropusoHTanbHbIX
CKBaXXMHaX B YC/NOBUAX TPEL4MHOBATOr0 KONNEKTOPA C M3MEHYMBbIMU 3HAYEHMAMM Fa30HACBIWEHHbIX U HedTeHaCbILeHbIX
TONLYMH NO Nnacry.

[na nposeaeHna nccnefoBaHNA UCNONb30BANCA NPOrPaMMHbIA KOMMJIEKC, NO3BOJIAIOLWMIA NPOBOANTb CErMEHTaLUI0 U pacyeTt
CKBaYXUH C YCTPOMCTBAMM KOHTPONs nputoka (paspa6otaH B 000 «PH-BawHUNUHedTb).
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Efficiency of controlled inflow control devices in the development of oil and gas fields with
a fractured reservoir
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Abstract

To date, the development of fields in Eastern Siberia is of increasing interest, in which a significant proportion of reserves are concentrated in oil
rims of carbonate rocks, characterized by an extensive network of fractures. As practice shows, in the development of oil rims, the main factor for
not achieving planned oil production indicators is the excess of predicted levels of gas production from gas caps and, as a result, lower actual oil
production. The most effective technology to combat gas breakthroughs in horizontal wells is the use of inflow control devices (ICD), which have
proven themselves well in oil and gas deposits of terrigenous origin.

The paper sets the task of a theoretical study of the effectiveness of the use of controlled ICD in horizontal wells in a fractured reservoir with
variable values of gas-saturated and oil-saturated thicknesses in the reservoir.

For the study, a software package, allowing segmentation and calculation of wells with inflow control devices, was used (developed by
“RN-BashNIPIneft” LLC).

Materials and methods Keywords
Materials: field geophysical surveys, characteristics of inflow control inflow control devices, carbonate reservoir, oil and gas field, intelligent
devices, sector hydrodynamic model, analysis of hydrodynamic systems, m-factor, sector hydrodynamic model, multi-segment well

modeling results.
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AKTYanbHOCTb TEXHONOFMU MPOAWNKTOBAHA
MHOTMMW COBPEMEHHbIMM Npobnemamyu pas-
pa6oTkn HehTerasoBbiIXx MECTOPOXKAEHNIA. 3Ha-
YUTENbHYI0 AONI0 B CTPYKTYpe 3anacoB HedTw
Ha TEeKYL Mt MOMEHT cocTaBnseT HedTb, cocpe-
[OTOYEHHas B MoArasoBblX 30Hax. Mx paspa-
6oTKa OCNOXHeHa HeoBX0AMMOCTbio 60pPbObI
c npopbiBamu rasa. lpobnemsl paspaboTku
KOHT@KTHbIX 3aMacoB Ha CEroAHA OCTaloTCA akK-
TyanbHbIMU, pelleHne AaHHbIX npobnem ABns-
eTcsA OfJHOW U3 NepBooYepesHbIX 3a8a4 MHOTUX
HedhTen06bIBAOWNX KOMNAHWUIA. dddeKTMBHanR
pa3paboTka HedTerasoBbIX 3aNeXei TECHO CO-
npsXKeHa C pa3BUTUEM TEXHONOTUYECKUX KOM-
neTeHUM B 061aCTW KOHTPOAA NpuToKa [1, 2].

KntoyeBbIMU MAEAMU KOHLLENLNN YCTPONCTB
KOHTPONA MpUTOKa ABNAIOTCA BblpaBHMBaHME
npoduns npuToKa BAOMb TFOPWU30HTANbHOIO
CTBONA, @ TaKKe OrpaHMyeHne NpUTOKa B CKBa-
KUHY HexenatenbHbix ¢ha3. dhdeKTuBHOCTL
ycTpoiicTB 06ycnoBneHa AByms daktopamu:

e pasbueHne CTBONA CKBaMMUHbI Ha y4acTKU

C pPasNUYyHbIMU BUNBTPALUOHHO-EMKOCTHBI-

MW CBOMNCTBAMM, Ha3blBaemble CerMeHTamu;
® HanuuyMe pasHULbl B BA3KOCTAX MEXAY Le-

neBbiM diougom (HedTblo) N Hexenatenb-

HboiMK (ra3om u Bogoi). Yem 6onblie 3Ta

pasHuua, Tem 6onee acdekTBHO OyayT pa-

60TaTh YCTPOWCTBA KOHTPONSA NPUTOKA.

TexHonorua YKIM npoponxaer cBoe
passutue yxe Gonee 30 neT, Ha TeppuTo-
pun PP ycTpoiictBa HaxoAaT Bce Gonbliee
npuMeHeHue.

Cpeau cywecTBYOLMX TEXHONOTUIA KOHTPO-
NA NPUTOKA MOXHO BbIAENNTb TPU OCHOBHbIE
rpynnbl, KOTOpble MO3BONAKT B TON UAW WHOM
cTeneHn 6opoTbCsA C HEraTMBHLIMU ABNEHUAMU
B BUJe NPOPbLIBOB ra3a v BOAbl: NacCHBHble, aB-
TOHOMHbIe W KNlanaHbl ¢ ANCTAHLMOHHOW aKTHBa-
LMeit ¢ NOBEPXHOCTU.

NMaccueHble YK npeacrasnsiot coboi wry-
Liep, CO3AatoLWMNin fONONHUTENBHOE CONPOTUBIE-
HWe NPUTOKY B MHTEpBane CermeHTMPOBaHHOro
yyacTka ropu3OHTaNbHOW CKBaXWHbI. [lyTem
YCTaHOBKM Pa3HOro Konauyectsa v Tunopasme-
pa YKIT B uHTEepBanax ropusoHTanbHoOro creona
AocTuraeTcs BblpaBHMBaHWE npoduna npu-
TOKa. [laHHOe pelleHne ABNAETCA AOCTaTOYHO
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Puc. 1. CxemamuyHbIli pazpes paccmampusaemoli 3a1excu
Fig. 1. Schematic section of the considered deposit

HEAOPOrM 1 NO3BONAET HECKONBKO OTCPOUUTb
npopsiBbl [3, 4]. OgHaKo, nocne Toro Kak npo-
pbIB NMPOW30MAET, YCTPOWCTBO HE OrpaHuynT
NPUTOK, @ MPOAOKUT paboTtaTb 6e3 U3MeHEeHU
XapaKTepuCTuK.

ABToHOMHble YKIT — 370 cnepytoliee noKo-
NeHne peleHnit B 061acTn KOHTPONS NpUTOKa,
KOTOpOe MOo3BOAAET, MOMUMO BblpaBHMBAHUA
npoduns nNpuUTOKa, CENeKTUBHO OrpaHuyun-
BaTb NMPUTOK B MHTEpBanax C NpopbIBamMu rasa
1 BoAbl. MpMHLMN paboTbl OCHOBAH Ha pa3nnynm
BA3KOCTEN HedTU, rasa u BoAbl. ABTOHOMHbIE
YKN pokasanu cBow BbICOKYI0 3 heKTUBHOCTb
B MPOMbICNIOBbIX YCIIOBUAX, HO B YCNIOBUAX pac-
CMaTprBaemoro o6beKTa MOryT UCMNONb30BaThb-
€A TONbKO AN OTPAHMYeHUs MPOpbLIBOB rasa,
NpPOpbIB BOALI OFPAHNYUTL HEBO3MOXHO MO NpPU-
YMHe CXOXMX BA3KOCTen HedTn 1 Boab! [5].

VIHTenneKkTyanbHble CUCTEMbl ynpaBieHus
Ao6blye — KnanaHbl ¢ ANCTAHLMOHHOMN aKTH-
BaLMen ¢ NoBepPXHOCTU. [penmyLiecTBo AaH-
HOW TEXHONOTUM — 3TO BO3MOXKHOCTb MONHOTO
OrpaHMyeHMs NPOPbLIBOB 3@ CYET 3aKpbITUA
OTAE/bHbIX NHTEPBaNoB. HefoCTaTKM — 3TO Bbl-
COKas CTOMMOCTb W HEOBXOAMMOCTb MPAMOTo

ynpasieHuns, To eCTb OTCYTCTBME aBTOHOMHOCTU.

Llenbto pabotbl siBnsieTcs oueHka 3 dek-
TUBHOCTM MPUMEHEHUA UHTENNEKTyabHbIX
CUCTEM YyNpaBfAeHWUs MPUTOKOM B YCNOBUAX
Kap6oHaTHOro Kosiektopa. OCHOBHbIMU Npea-
NOCbITIKAMWU K WCMONb30BAHUIO TEXHONOTUM
ABnseTcs o6pasoBaHMe KOHYCOB rasa v BOAbI
B Mpouecce 3Kcnayatauuy ropu3OHTaNbHbIX
CKBaXWUH. [eonornyeckumn ocobeHHOCTAMM
0bbeKTa ABnsloTCA NpeobnasaHre TPELMHHOM
NpPoOBOAMMOCTM, @ TaKXe Hanuyme oGWUPHBIX
NOAras’oBbiX 30H CO 3HAYUTE/bHbIMU Fra30HaChl-
LW EHHBIMU TONLUHAMMU. CHUMEHWNE PUCKOB Npo-
pbiBa rasa v BO/bl NO3BOJIUT MPOAIUTL HU3HEH-
HbIVI LUK CKBAXWH W NOBbICUTb peHTabenbHOCTb
pa3paboTKM B LLESIOM.

B KayectBe 06beKTa MCCieaoBaHUs Bbl-
cTynaeT HethTerasoBoe MecTOpOXAeHue, Kof-
NeKTop KapboHaTHLIA C MPEeUMyLLeCTBEHHO
TPEWMHHON MPOBOANMOCTbIO, 3HAYUTENbHAs
YacTb 3anacoB COCPeAOTOYEHA B MOAras’oBbixX
1 BOAOHE]TsAHbIX 30Hax. B pamkax onbITHO-Npo-
MbllWweHHbIX pabor (OMP) 6binn BbigeneHsbl
4 30HbI CO CXOXeN AMHAMWKON nokasaTenew
paboTbl ckBaXMH (puc. 1). Fpynna 1 — HedTaHan
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Puc. 2. Pezynsmame! aHanusa nokazamesneli pabomsi delicmsytouwjeco poHda
Fig. 2. The results of the analysis of the operating fund performance
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30Ha — XapaKTepusyeTcs MaKCUMManbHbIMU
HedTeHacbIWeHHbIMKM TonwmrHamu (HHT), He-
60oNbWNMK  TONWMHAMM  Fa30HACbILEHHOI
1 BOAOHAChILLEeHHOW YacTen. Mpynna 2 — Bofo-
HedTAHaA 30Ha C MeHbLIMMU HedTeHachILeH-
HbIMU TONLWMHAMK NO OTHOLWEHWIO K rpynne 1.
['pynna 3 — noarasosas 30Ha, xapaKkTepusyerca
3HaYMTeNbHbIMU Fa30HaCbILEHHbIMU TONLLUHA-
mu. Tpynna 4 — Kpaesas 30Ha ¢ HeGONbLWMMY
HetTeHaCbILEHHbIMY TONWUHAMKU U GOAbLIMM
KONMYecTBOM noAcTunatwlLen Boabl. Ha Teky-
WNA MOMEHT KOHTYP WHBECTULMOHHbIX pelle-
HWI cocpeaoToyeH B 30Hax 1u 2. Mpwu aTom pas-
paboTKa 30H 3 1 4 0CNOXHEHA NPOpPbIBAMM rasa
B 30He 3 1 BOAbl B 30He 4. TN 30Hbl ABNAOTCA
Hanbonee NPUOPUTETHBIMW HaNpaBleHUAMU
ana OMP uHTenneKTyanbHbIX CUCTEM KOHTpPONA
npuToKa.

AHanus nokasarteneii paboTsl AeiicTBYIOLE-
ro oHAa TaKKe BbIABUA, YTO OLLYTHMAsA 4acTb
toHaa paboTaeT ¢ BbICOKOW 06BOAHEHHOCTbIO
60nee 80 % (31 % CKBa¥MUH) 1 C BLICOKUM ra3o-
BbIM hakTopom (7 % thoHAa). ITO B HEKOTOPOIA
cTeneHn MoATBepPXAaeT BbIBOAbl, CAenaHHble
no pesynbtatam OlNP. 3aKOHOMeEpPHOCTb NO pa-
60Te CKBaXWH C MOBbILWEHHbIM ra30HedTAHbIM
thaktopom (TH®) npu m-aktope (oTHOWweEHME
nopoBoro o6bema, 3aHATOro ra3om, K NOpoOBOMY
obbemy, 3aHATOMY HedTblo) Gonee 0,5 He ycTa-
HoBneHa (puc. 2).

lpu 3TOM cnepyeT OTMETUTb, YTO Ha TeKy-
WMt MOMEHT Hanbonee akTMBHO pa3pabaTbiBa-
loTCsA 3aNeXu ¢ HebonbluMm M-thakTopom (MeHee
0,5), B TO Bpems KaK 3anexu ¢ 6onblumm m-dak-
TOPOM OCTalOTCA PUCKOBBLIMU 30HaMU 1 TpebyIOT
BbIPabOTKM 3hEKTUBHBLIX MOAXOAOB K UX pas-
pa6ortke (puc. 3).

OCTaHOBMMCA Ha HEKOTOPbIX 0COGEHHO-
cTAX paboTbl KONNEKTOpa, XapaKTepHbIX Ans
nccnefyemoro obbekta. B xoae usyyeHus pe-
3yNbTaTOB NPOBEAEHHbIX NMPOMbICIOBbLIX reo-
husnyecknx uccnegosanuin (M) soissneHo
HeCKONbKO (aKTOpoB, OCNOXHALWUX dop-
MUpOBaHWe ONTUMaNbHOro [M3aiHa 3aKaH-
ynsaHua ¢ npumerHeHnem YKII. Bo-nepsbix,

fleBut muakocTn, M’/ cyt
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Fig. 3. Distribution of deposits in the coordinates “Average NLT — M-factor”
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Fig. 8. Calculation results for group 4 (red color — without ICD, green — with ICD)
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Puc. 5. Pesynsmamsi pacdema no epynne 1 (kpacHsil ysem — 6e3 YKII, 3enenniii — ¢ YKII)
Fig. 5. Calculation results for group 1 (red color — without ICD, green — with ICD)

aHanus MM nokasan, 4To B XOAe NpOBeAeHUs
nccnefoBaHnin Nnpoduna NpUToKa HEBO3MOXKHO
onpeaennTb KONMYECTBEHHbI COCTaB NPUTOKA.
o pe3ynbTatam nccnefoBaHUii NPUTOK OLEHEH
NNWb KayecTBeHHO (ecTb MPUTOK / HeT npuTo-
Ka). OueHKa NOMHTEPBaNbHON NPOAYKTUBHOCTM
CKBAXWH YKa3aHHbIMW METOLaMW HEBO3MOX-
Ha. OueHKa npoduns NpuToKa No Konm4yectsy/
NJOTHOCTU TPELLMH TaKkKe He JaeT MHhopmaLum
o npodune NpuToKa, NPUYEM Kak Ha KauecTBeH-
HOM, TaK 1 Ha KONMYeCTBeHHOM ypoBHe (puc. 4).
Hanuuue TpewuHbl B UHTEPBaNe He rapaHTupy-
eT Hannuma nputoka. Kpome TOro, oTcyTcTBUE
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NPUTOKA Ha MOMEHT UCCNeL0BaHNA He 03Haya-
€T OTCYTCTBUA NpuUTOKa B Gyayuiem. YunuTbiBas
BCE BbllWeEU3NOXEHHbIe daKTopbl, Haubonee
3 PEeKTUBHON CcTpaTernen paccTaHOBKW, WC-
KNoYalolLen pUCKU nepexpbiTus paboTaouimnx
MHTepBanoB, ABAAETCA TONbKO paBHOMepHas
paccTaHOBKa YCTPOWCTB MO CTBOAY.

[ns oueHKU 3hhEKTUBHOCTU yNpaBAAEMbIX
YK ncnonb3oBaHa ceKTopHasa rujpoavHamuye-
CKaA Mojenb yyacTKka nnacra, agantvpoBaHHas
noa paboty dhoHAa OAHOM U3 yeTblpex paHee
onucaHHbIX rpynn. B pacyerax peanusoBaHa
MOJieNlb MHOTOCErMEeHTHOM CKBAXUHbI ANs yyeTa

Hakonnewsan aoBeiya muarocT, m'°

a

notepb AaBNeHWA BAOMb CTBONA, A0GABNEHbI
orpaHuyenus no NMH® u o6BogHEHHOCTU U Me-
pesanycK CKBaXuHbl Kaxpable 30 fHeil. BapunaHT
c ynpasnaembimu YKI fononHeH rpynnnpoBKom
nepcdopauyuit B 5 BCKPbITUIA — 3T0 06yCNOBAEHO
orpaHnyeHnem no MakcMmanbHOMY KONUYeCTBY
KnanaHoB, AOBeJeHHOMY CO CTOPOHbI Hejpo-
nonb3oBartens. B cnyyae goctveHns orpaHuye-
HUA no TH® nnm 06BOAHEHHOCTU CKBakMHA 6e3
YKIT oTknioyaeTca nonHocTblo, ckBaxumHa ¢ YKI
OTKNloYaeT Hauxyalwee BCKpbiTue. [locne yero
yepe3s 30 AHel NPONCXOAMT MPOBEPKA BbIMOJHE-
HUA yCNOBUA — ecn 06BOAHEHHOCTb BEPHYNACh

HaKonnexHan nobeiva soasl, M’

Puc. 6. Pesynsmamsi pacdema no epynne 2 (kpacHeili ysem — 6e3 YKI1, 3eneHbili — ¢ YKII)
Fig. 6. Calculation results for group 2 (red color — without ICD, green — with ICD)
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K 3Ha4YeHUAM MeHblue 98 %, a razoHedTAHON
thakTop — meHee 2 500 m*/m% To cKkBawwuHa/
CermeHT CHOBa BK/ualTcs B paboty. Bcero
6bIN0 PaccyYMTaHO YeTbipe CEKTOPHble FMAPO-
AVHaMKUYecKne MoAenu no ABa ClieHapua B Ka-
XAO0W [NA YeTbipex rpynn CKBaXWH, BblfeneH-
HbIX B pamkax OTlIP.

Pesynbrathl pacyeta no 3oHe 1 npepjcras-
NeHbl Ha puUCyHKe 5. dddeKT oT NprMeHeHns
ynpaBasembix YKIT B 3TON 30He He3HauuTenb-
HbIA. 3TO 0OBACHAETCA HELOCTUKEHNEM 3KOHO-
MMUYECKUX OFpaHUYeHunii no ckBaxuHe. Obwas
HaKomnieHHas aobbiva coctasnseT 208,8 Thic. M3
ansa Bapuanta 6e3 YKM u 211,2 Thic. ™’
ana Bapuanta ¢ YKI. dddekra 3a cueT cHuxe-
HUA HaKOMNEHHOW A06bLIYYM ra3a U BOAbl TaKKe
He HabnwoaaeTcs.

Mo rpynne 2 (puc. 6) 3hdeKT Takke He3Ha-
YUTENbHbIA N0 NPUYMHE HE[OCTUXKEHUA YCTaHOB-
NIEHHbIX OrpaHnyeHuit. HakonneHHas pobbiua
HedTn coctaBnset 101,7 Tbic. M> AnA BapuaHTta
¢ YKN 1 102,8 Tbic. M> ans Bapuaxta 6e3 YKII.
OTtmeyaetcs 6onee paHHee BbiBbITUE CKBAKUHbI
M0 OTHOLLEHMIO K CKBaXVMHaM pYyrux rpynm.

[pynna 3 xapaKTepu3yeTcsa MOLHON raso-
BOW Wankow. [No gaHHOW rpynne 3HaunTeNbHbIN
ahdekt Habnogaercs 3a CYET orpaHuyeHus
npopbiBoB rasa (puc. 7). dhderT cocraBnser
nopagka 30 % B nepecyeTe Ha HaKOMMEHHYIO
pobblyy HedbTH OTHOCUTENbHO 6a3oBOro Bapu-
aHTa. bonee Bbicokue febuThl B BapuaHTe ¢ YKI
obycnoBneHbl 6onblWNM KOIDDULNEHTOM IKC-
nayaTaLum CKBaXUHbI MO OTHOLIEHUIO K CKBAXMU-
He 6e3 YKII. MnaBHbIi pocT 06BOAHEHHOCTU 06b-
ACHAETCA NEPUOANYECKON PaboTON CKBAMMHBbI
(no npuunHe pocTueHus npegensHoro MHO)
1 6onee MeAneHHbIM MOATATMBAHMEM KOHycCa
Bozbl. HectabunbHoe nosegeHue nokasarteneil
B HauasnbHble nepuoabl 0ObACHAETCA Hempe-
PbIBHbIM OTK/IOYEHNEM U BKAIOYEHUEM WUHTEP-
Banos npu pabote YKI nn6o Bcei CKBaMUHbI
B BapuaHTe 6e3 YKI. Mpu noaxose KoHyca rasa
MHTEpBan OTK/OYaeTca, nocne 4ero, nNo mepe
pacchopmMnpoBaHMA KOHyCa, BHOBb BCTymaet

JleBuT wuakocTh, m’/cyT
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B pabory.

Pe3ynbTathl N0 YeTBEPTOWA, KpaeBON, rpynmne
npeacTaBieHbl HAa pucyHKe 8. 34ecb HaKoNNeH-
Has Aobblva OCTaTOYHO HI3KAS, OAAHAKO NpUMe-
HeHune YK no3Bonser 3HauntenbHoO yBENUYUTD
HAKOMNEHHYI0 A0OblYy 3a CYET orpaHuyeHus
NPOpPbIBOB BOAbI. MPUUYMHbI HeCTaBUABLHOCTY Mo-
KasaTenen B Ha4yaNbHOM Mepuofe aHaNornyHbl
rpynne 3. HakonneHHas fobblya ans BapuaHTa
6e3 YKI coctasnser 20,2 Tbic. M?, AN BapuaHTa
cYKIM — 24,9 Tbic. M°. Bonee HU3KKe NoKasaTenu
HaKOMNEeHHOM A06bIYM NO CPABHEHUIO C APYrU-
MU rpynnamu 06bsACHAOTCA MeHblueln 3 dek-
TUBHON HedTeHaCbILLEeHHON TONMWMHON B 30He
3anexu, COOTBETCTBYIOLW e rpynne 4.

Utoru

Mo pesynsTatam nposegeHHbix MM B kapboHat-
HOM KONNIeKTOpe HEBO3MOXHO ONpefennTb Ko-
NINYECTBEHHbIA U KayeCTBEHHbIN COCTaB NpUTO-
Ka, a TaKXe NPOBEeCTU AOCTOBEPHYIO OLLEHKY MO
Konuyectsy (NnoTHOCTM) TpewnH. Hanbonee 3d-
(heKTUBHON CTpaTernein paccTaHOBKM YCTPOMCTB
ABNAETCA TONbKO PpaBHOMepPHas paccTaHoBKa
Mo CTBONY rOPU3OHTANbHOMN CKBaXMWHbI, 0becne-
4ymBawllas MUHUMaNbHbIE PUCKU NEpeKpbITUA
NPOAYKTUBHbIX MHTEepBanoB. dPdeKT oT npu-
MeHeHUA YCTPOWCTB B BUAE [OMONHUTENbHON
HaKonneHHon f06bluM HedTU yBENMYMBAETCA C
POCTOM ra30HaCbILEHHbIX TOMLUMH 3@ CYeT 6o-
nee paBHOMEPHOII BbIpaboTKM 3anacoB HedTH
B/l0/Ib CTBO/I@ CKBAXWHbI.

BbiBOAbI

PacyeTbl, npoBefeHHble Ha rMApPOANHAMUYe-
CKOM MoAenu, MoATBEPAUNN paHee BbIABUHY-
TYl0 TUNOTE3y OTHOCUTENbHO 3(MPEKTUBHOCTU
ynpaBAfAembIX KianaHoB B Pa3fMyHbIX 30Hax
paccmatpuBaemoro obbekta. OCHOBHbIMU KaH-
Anpatamu AnA BHEAPEHWA AaHHOW TeXHONoruun
ABNAIOTCA CKBAXWHbl, PAaCNONOXKEHHbIE B rPyn-
nax 3 v 4. B gaHHbIX rpynnax yctaHoBKa ynpas-
naembix YKIT B 5 uHTepBanax no3Bonser ysenu-
4NTb HaKOMNEHHYIO L06bIYY HedTU NO CKBAXKWHE

HakonnesHan 4obelua MUAKOETH, M

100 000 —
20000 e
= - R
60000 o o
0000
20000

o
01122019 2912027 27112035 25112043
Nara

Haxonnennas nobeiua Hedm, m’
120000 —

100 00 e
8000 _
= 0000} T —
40 000f e
w00
|J..

Ha 32,7 1 23,3 % coOTBETCTBEHHO. P EKT Npo-
ABNAETCA 3a CYeT Gonee paBHOMEPHON Bblpa-
60TKM 3aNacoB BAO/b FOPU3OHTANLHOIO CTBONA.
B 30Hax 1 u 2 npumeHeHune ynpasnsembix YKII
NPUBOANT K POCTY HAKOMN/IEHHOI A06bIYM HedTH
He Gonee yem Ha 1,1 %, YTO ABNAETCA HEOCTa-
TOYHbIM TeXHONOTMYeCKUM 3ddekTom ans obe-
CrneyeHMA OKyNnaemocCTyi MpoekKTa.
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Puc. 7. Pesynsmamsi pacdema no epynne 3 (kpacHsil ysem — 6e3 YK, 3eneHnili — ¢ YKII)
Fig. 7. Calculation results for group 3 (red color — without ICD, green — with ICD)
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ENGLISH

Results

Itisimpossible to determine the quantitative and qualitative composition
of the inflow, as well as to conduct a reliable assessment by the number
(density) of fractures, based on the results of the PLT conducted on a
carbonate reservoir. The most effective strategy for the placement of
devices is only a uniform placement along the horizontal wellbore, which
ensures minimal risks of overlapping productive intervals. The effect of
the use of devices in the form of additional cumulative oil production
increases with the growth of gas-saturated thickness due to a more
uniform development of oil reserves along the wellbore.

References
1. Akhmadeev R.F.,, Ayushinov S.P, Islamov R.R.,
Nigmatullin F.N., Muslimov B.Sh.
Justification of using inflow control devices 3.
for the effective development of oil rims.
Oil Industry, 2021, issue 12, P. 124-127.
(In Russ).
2. Mathiesen V., Werswick B., Aakre H. The
next generation inflow control, the next step
to increase oil recovery on the norwegian

continental shelf. SPE Bergen One Day
Seminar, Bergen, Norway, April 2014.
SPE-169233-MS. (In Eng).

Kudryashov S. Improvement of well
productivity and oil recovery at the fields
of Eastern and Western Siberia as a result 5.
of the application of inflow profile leveling
technology. SPE Russian Oil and Gas

Technical Conference and Exhibition,

Moscow, Russia, October 2008. (In Russ).

Conclusions

The calculations carried out on the hydrodynamic model confirmed the
previously put forward hypothesis regarding the effectiveness of controlled
valves in various zones of the object under consideration. The main candidates
for the introduction of this technology are wells located in groups 3 and 4. In
these groups, the installation of controlled ICDs in 5intervals allows increasing
the cumulative oil production from the well by 32,7 % and 23,3 %, respectively.
The effect is manifested due to a more uniform development of reserves along
the horizontal wellbore. In zones 1 and 2, the use of controlled ICDs leads to
an increase in cumulative oil production by no more than 1,1 %, which is an
insufficient technological effect to ensure the payback of the project.
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