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AHHOTaUuA

CTaTbs NOCBALLEHA aKTyanbHOW npobneme noBbllweHUA 3¢GPEKTUBHOCTM PEMOHTHO-U3ONALUOHHBIX PaGoT MO OrpaHUYeHUio
BOJONPUTOKA B YCJIOBUAX TEPPUTEHHbIX KOJIEKTOPOB ApPJIaHCKOr0 MecTopoAaeHuA. B cratbe paccmaTtpuBaiotcsa reonoro-
¢usuyeckue 0Co6EHHOCTU TeppuUreHHbIX OGOOPUKOBCKUX OTIOKEHMIA MECTOPOXKAEHUSA, XapaKTepusyloumecs BbICOKOM
NPOHULLAEMOCTbIO U HaNMYMEM MOACTUIAIOWMUX BOA, NPUBOAALMX K NpexaeBpeMeHHOMY 0OGBOJHEHUI0 CKBaXXWH. ABTOpbI
QHANM3MPYOT MUPOBOI ONbIT NPUMEHEHUSA Pa3NIMUYHbIX TEXHOJIOTUA N COCTAaBOB AJIA U3ONALUM KOHYCOB NMOJOLIBEHHON BOAbI,
aKLEeHTMPYA BHUMaHUE Ha ONbiT€ NPUMEHEHUA NOJIMMEPHbIX U CMJIUKAT-reneBbiX CUCTEM, @ TaKXKe KOJNIOUAHbIX AUCNEPCHbIX
reneii. Oco6oe BHUMaHUE yaenseTca U3y4yeHUio CyLLeCTBYIOLWUX BbI3OBOB NMpPU NMPOBEAEHUN PEMOHTHO-U30NALMOHHbIX paboT
(PUP) no orpaHuyeHnuto Bogonputoka (OBI), BKNtOYaA 3awuTy NPOAYKTUBHOW 4acTU Naacta OT KOJNbMaTauuu U CHUXKEHue
nornoleHunii nepea NpoBeJleHMEM CKBaXKMHHbIX onepauuii. Lienbto uccnegosanus sensercsa noab6op onTUManbHbIX MeTOA0B
M3oNAuMU BOAONPUTOKA, YYUTLIBAOLUX YHUKANbHbIE TEONOrMYeCKUe XapaKTepUCTUKM ApNaHCKOro MecTopOXAeHuUs,
a TaK)Xe pa3pab6oTka 3(pheKTMBHbIX AU3ANHOB 3aKa4YKU COCTaBOB Yepes3 CyLeCcTBYOLWMIA UHTepBan nepdopauuu u cneyuanbHble
otBepcTus. MpeanoxeHa KOMNNEKCHasA MeTOAMKA BbIGOpa TEXHONOIMU, YYMTbIBAIOLLAA CXEMY BCKPbITUA NAcTa, U NOATBEPXKAEHA
ee 3(p(HeKTUBHOCTb NPOMbICNOBbLIMU UCNbITAHMAMU. AHANU3 TEXHONOTMU BKIIOYAET OLeHKY 3(P(eKTUBHOCTM NPUMEHEHUS aHHbIX
COCTaBOB B Pa3/INYHbIX F€0NOrMYECKUX YCIOBUAX U CXEMaX BCKPbITUA NnacTa.
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KepHa, cwnTbiid nonnakpunamua (NMAA) ¢ ayetatom xpoma, OpraHonoNUCUANKATbI, BDEMEHHO-6NI0KMpYIoLLMe cocTaBbl, ApfaHcKoe
OpraHonoMCUANKATHAA KOMNO3ULUA, UHBEPTHO-3IMYNbCUOHHbIN MeCTOPOX/AEHME, TEPPUTEHHbIE MOHONUTHbIE KONJIEKTOPBI, CENeKTUBHAA
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Abstract

The article is devoted to the urgent problem of increasing the efficiency of repair and insulation work to limit water inflow in the conditions
of terrigenous reservoirs of the Arlanskoye field. The article examines the geological and physical features of the terrigenous Bobrikov deposits
of the deposit, characterized by high permeability and the presence of underlying waters, leading to premature flooding of wells. The authors
analyze the global experience of using various technologies and formulations for the insulation of plantar water cones, focusing on the experience
of using polymer and silicate gel systems, as well as colloidal dispersed gels. Special attention is paid to the study of existing challenges in carrying
out repair and insulation works (RIRs) to limit water inflow (ORP), including protecting the productive part of the reservoir from coloration and
reducing absorption before conducting well operations. The aim of the study is to select optimal methods for isolating water inflow, taking into
account the unique geological characteristics of the Arlanskoye deposit, as well as to develop effective designs for injecting formulations through
the existing perforation interval and special holes. A comprehensive technology selection methodology has been proposed, taking into account
the formation opening scheme, and its effectiveness has been confirmed by field tests. The technology analysis includes an assessment of the
effectiveness of using these compounds in various geological conditions and reservoir opening schemes.

Materials and methods Keywords

Terrigenous core samples, crosslinked polyacrylamide (PAA) with cone formation, crosslinked polymer systems, polyacrylamide,
chromium acetate, organopolysilicate composition, invert emulsion organopolysilicates, temporary blocking compounds, Arlanskoye
solution (INER), filtration units, residual resistance factor analysis (FOS), deposit, terrigenous monolithic reservoirs, selective insulation, residual
field tests at 10 wells were used for the study. resistance factor, high-yield fund
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BBegeHue

3HaunTenbHble 3anacbl TEPPUreHHbIX 06b-
€KTOB HedTAHbIX MECTOPOXAEHNI Pecny6aunku
BalKkopTocTaH, pacnonoXeHHbIX B npejenax
Bonro-Ypanbckoi HedTerasoHoCHOW NPOBUH-
LMK, B 4aCTHOCTU, APNAHCKOrO MeCTOpOX/Ae-
HWA, 4aCTO XapaKTepu3yloTcs Hanu4YMem nojo-
LWUBEHHbIX BOJ, YTO NPUBOAUT K GOPMUPOBAHMUIO
TaK Ha3blBaeMOro «KoHyca 06BoAHEHUs». ITOT
teHomeH 06ycnoBneH BepTUKanbHbIM TPaau-
€HTOM AaBNeHus, Bbi3biBaLLWMUM AedopmaLuio
BofoHedTaHOro koHtakta (BHK) [1, 2]. KoHyco-
o6pa3oBaHMe NPUBOANT K NPEXAEBPEMEHHOMY
06BOAHEHNIO U YBEANYEHMIO 3aTPAT Ha NOSbEM
wuakoctu. B cesasm ¢ atum, PUP no OBI cTa-
HOBATCA K/IOYEBbIM METOAOM NOAAEPIKAHUA
NPON3BOAUTENBHOCTN CKBAXMUH W NOBbILEHNS
HedTeoTAaUN.

Micnonb3oBaHWe HeceneKTUBHbIX U30NUPY-
fOLMX COCTABOB Ans 60pbObI C NPUTOKOM MOA-
cTMnaloLLen BOAbI B MOHONMTHOM nnacte Aenaet
aKTyanbHbIM BOMPOC 3aLUTbl €70 NPOAYKTUBHOA
HedTeHaChIWEeHHOW YacTh.

Llenbio nccnesoBaHus ABNAETCA COBEPLUEH-
CTBOBaHMWE MeTof0B BbIpaboTKN TpyAHOU3BE-
KaeMblX 3anNacoB B NPOMbITbIX 30HaxX TeppUreH-
HbIX KONNEKTOPOB.

[na  [OCTMXEHWA NOCTaBAEHHOW Lenun
aBTopaMu CTaBUAUCbL Cheaylowme 3aja-
4n:  U3yyeHue reonoro-pusnyecKUx  xa-
paKTepucTuKk  6OBPUKOBCKUX  OTNOXKe-
HWIA  ApnaHCKOro MeCTOpPOXAeHUs, 0630p
MWPOBOrO OMbITa BOAOM3ONALUM KOHYCOB
Ha TeppuUreHHbIX MOHOMWTHBIX KOMNEKTOpax,
noa6op n obocHoBaHue cocrasos PUP OB
C y4eTOM TreonorMyeckux OCoGeHHOCTel wc-
cnefyemoro o6beKTa, CpaBHUTENbHbIA aHanus
1 oueHKa 3QdEeKTUBHOCTU NPUMEHEHUSA NOJO-
GpaHHbIX BapnaHTos (AM3anHOB) 3aKaYKu.

Feonoro-¢usnyeckne ocob6eHHoCTH 06beKTa
TTHK ApnaHcKoro mectopoxaeHus
ApnaHCKOe MeCTOpOXAEeHME BKIOYAET ABa
OCHOBHbIX 06bEKTA pa3paboTKU: TeppUTreHHYI0
TonUy HkHero kap6oHa (TTHK) u kawupo-no-
Aonbckue KapboHatHble oTnoxerus (KMO).
Tematuka paboTbl MOCBslUlEHA OOBLEKTY
paspaboTku TTHK. OGbeKT sBnsetca Kiio-
yeBbiM no pobbiye Hedtn 3a roa (54,6 %)
1 HaKoNNeHHOW f06blue (95 %), BblaeneHbl CeMb
NPOAYKTVUBHBLIX MIACTOB C pasinyHbiMU DUNb-
TPaLMOHHO-EMKOCTHbIMUK CBOWCTBAMU. nacTbl
pacnpeaeneHbl HepaBHOMEpPHO Mo niowasm
1 06bearHeHbl B TPU Nayku — BEPXHIOKD, CPea-
HIOI0 1 HIKHIOW [3]. BepxHas nayka copepxut
BblCOKOMpPOHULaemble nnactel C1tl.1, C1tl.2,
C1tl.3 (cpeaHee 3HadeHne 1,130 Mkm?). CpeaHss
nayka npejcTaBieHa CpeHenpoHULaeMbIMK
nnacramm Citl.4, C1tl.4.0, C1tl.5 n C1tl.6 (cpea-
Hee 3HaveHue 0,465 MKM?), KOTOpble XapaKTre-
pY3YIOTCS BbICOKOMW CTEMEHbIO NUTONOTMYECKOM
HEOJHOPOAHOCTU. HWXKHAA nayka cocTouT
M304HOroBblcOKONpoHuLaemoronnactaClrd-bb
(cpepHee 3HaueHue 1,379 MKM?), xapakTe-
pu3yeTca aKTUBHbIM aKBU(HEPOM, BIAUAHUEM
noAcTunatouLen Bofbl U BbICOKOW BA3KOCTbIO
HedTun (cpeaHee 3HaueHwue 7,5 mMa-c), cpeaHas
HedTeHacblleHHas TONLLMHA COCTaBNAET 5,2 M.
Heobxoanmo oTmeTutb, 4To (DOHA MUCCneay-
emoro 06beKkTa Ha 9 % COCTOUT M3 BbICOKO-
nebutHbix gobbiBawoumx ckeaxuH (o1 300
n6onee M3/cyT) C aKTMBHBIM aKBUepoM. Kpome
TOro, NPeACTaBNeHHbIe CKBaXWHbI BHOCAT JOMM-
HUPYIOW WA BKNAZ B 06U AeBUT KUAKOCTH NO
06bekty TTHK, gocturatoumii nopsaxa 48 %.
HedTaHble 3anexu TTHK xapaktepusy-
I0TCS MOBbILEHHOW BA3KOCTbIO M NNOTHOCTbIO
HedTn, 4To 06YCNOBAEHO, NpPEXAe BCEro, Bbl-
COKMM COAep}kaHUeM CMONUCTbIX BeLLecTB

1 acthanbTeHoB. ITa aHoManus Hanbonee APKo
NpoABNAETCA B 30HAX, MPUMbIKAKOLWMX K BOLO-
HedTAaHOMY KoHTaKTy (BHK) [4], ocobeHHo B 3a-
nexax ¢ 06WMPHOIA NNOLAAbI0 KOHTaKTa U no-
[IOLLIBEHHOI BOAOWA.

MupoBoii ONbIT U30NALUM KOHYCOB
NnoAOLWBEHHON BOAbI B TEPPUTEHHbIX
MOHONMUTHbIX KONNIEKTOpax

Ha cerogHAWHUA AeHb pa3paboTaHo U 3a-
NnaTeHTOBAHO MHOXECTBO TexHonoruii PUP, oa-
HaKo, HECMOTPSA Ha JOCTUTHYTble yCNexu B 3TON
061acTy, MHOTE aCneKTbl U301ALUN KOHyCa 06-
BO/JJHEHMA OCTAlOTCA HEAOCTaTOYHO W3YYeHHbI-
M. B 60onblWKHCTBE Cly4aeB 3T0 06bACHAETCA
CNIOXKHOCTbIO U pa3Hoobpasnem reonoruyecKkmx
yCnoBUiN HeTAHbIX MeCcTopoXaeHUN [5].

B pabote [6] npeacTaBneHa peanusauus
TEXHONOTUY N30NALMN KOHYCO0bpasoBaHNs Ans
3 EKTUBHOTO CHUKEHNA LOOLIYN BOAbI U MAK-
CMManbHOro peHTabenbHoOro NpoafeHns Cpoka
cnywO6bl CKBaXMH. [laHHaA TEXHONOrNsA OCHO-
BaHa Ha 3aKayKe [ByX CreyuanbHbiX BOAOU30-
NVPYIOWMX OPraHNYeCcKn CLUNUTbIX MONUMEPHBbIX
coctrasos (CMC), BbipaBHUBaOWMX Npodub
nputoka. [lepBblii COCTaB ABNAETCA ManoBA3-
KoM reneo6pasylolei CMCTEMOA, YTO NO3BONA-
€T 3aKauuBatb ero ray6oKo B mMatpuuy nnacra
no Toro, Kak CMNC npetepnuT ha3oBbI Nepexos
OT XMAKOCTU K TPEXMEePHOW reneBoW CTPYKTy-
pe. BTopon xe coctaB aHanormyeH nepsomy,
OAHAKO [OMOJHUTENbHO BKKOYaeT B cebs ap-
MUpyoLmMe YyacTuubl ana 3akpenneHus s M3M1.
MeToauKka npumeHeHua npejgnonaraeT Tovey-
HY0 3aKa4Ky NMepBOro COCTaBa B yXe VMEeLM-
ecA NpocTpenAHHble cneunanbHble OTBEPCTUA
Hag BHK, n takxe 3akayky BTOpOro cocrasa
B uHTepBan nepcdopauun (VM) ans ero BpemeH-
Horo 610KkMpoBaHuA. MprUMeHeHe yKa3aHHbIX
cocTaBoB Ha 10 ckBamuHax B Kyseiite (rpynna
MeCTopOXAaeHuii bonbwoin bBypraH) npuse-
N0 K CHWXEHWI0 O0BBOLHEHHOCTM B CpefHeM
Ha 80 % W CyMMapHOMY yBenn4YeHWto Jo0blun
HedTn Ha 320 T/cyT. CTOWT OTMETUTb, YTO 3aKay-
Ka BTOpPOro coctaBa B NPOAYKTUBHBIN WHTepBan
ANs ero BpeMeHHOro 6710KMpOBaHMA, No3BOM-
na COXpPaHWTb KOMNEKTOPCKUX CBOMCTB nnacta
1 n3bexarb Konbmatauuu nnacra.

PaccmoTpeH onbIT NnpuMeHeHWs nonumep-
HOro cocTaBa Ha OCHOBE FMAPONN30BAHHOrO MO-
nnakpunamuga (MAA) cLUMTOro aLeraTtom xpoma
¢ heHoNbHOM CMONOIA [7, 8] ANs KOHTPONA KOHY-
c006pa3oBaHNs B rOPU30OHTaNbHbIX CKBAXMHAX
Ha wenbde. CyTb TEXHONOTMN HA NMepPBOM 3Ta-
ne 3aKnlyanacb B 3aKayke CONAHOTO pacTBoO-
pa (990-1 020 kr/m3) c uenblo ero murpauuu
B 30Hy BHK ans nocnepyouiero, Ha BTOpom
JTane 3aKayku, paBHOMEPHOro pacnpeaeneHus

reneo6pasyiouieit macchl Baoib BHK no cteony

CKBaXWHbl. 3aTem Gbina Npou3BeseHa 3aKay-

Ka NpoAaBOYHOMN KUAKOCTU ANA BbITECHEHUA

OCTaBLIMXCA B CTBO/E CKBaXWHblI rennpyoLnx

areHToB B 30HY KOHycoo6pa3zoBaHus. [laHHble

MOHUTOPMHIa MECTOPOXAEHUA MOKasanu, 4YTo

nebut HedTn yBeanuunca ¢ 9,2 fo 20 T/cyr,

cpefHAs 06BOJHEHHOCTb CHM3UNAch A0 60—

70 % nocne 06paboTKu.

KonnougHele gucnepcHble ren Ha ocHoBe
MAA, B pamkax 6onbleobbemHbix PUP Gbinu
ycnewHo wucnbiTaHbl B ApreHTuHe, Kwutae,
CWA v Konym6uu. Bcero 6bina ocyuiectsine-
Ha 31 onepauwusa [9]. Monumep u cwusaTens
3aKauyMBaloTCA C 3aAaHHOW KOHLeHTpauuen
B UM v BCTynatoT B peakuuto ¢ obpasoBaHmem
rens. OfHaKo, HECMOTPA Ha MHOrOYMC/IEHHble
yCnelwHble MofeBble UCMbITAHUA, O KOTOPbIX
coobuaerca B AuTepaType, MCNosib3oBaHue
KONMNOUAHbIX AMCMEPCHBIX renei B 6onblLmx
obbemax 4acTo NoKasbiBano oTpuLaTENbHblE
pesynbTaTbl BBUAY Ko/lbMaTauuu nnacra, oco-
G€eHHO B yCNOBUAX HU3KOW NPUEMUCTOCTU. [laH-
Hble 06paboTku, B CBOIO 04Yepesb, NPUBOAMAN
K HW3KMM OXMAaembiM pesynbraTam BBUAY
“CNoNb30BaHMA Manoro obbema nonumepa.
370 noaTBepkAaeT HeOOXOAMMOCTb 3aKauyku
NOAMMEpPHbIX COCTaBOB Ha ocHoBe [MAA yepes
cneunanbHble OTBEPCTUA, MNPOCTPeNsAHHble
B L|eN1eBble BOAOHACILEHHbIE UHTEPBanbl, 1160
NPUMEHATL CeNeKTVBHbIE MONMMEPHbIe COCTaBbI
C MUHMManbHbIM PUCKOM KONbmaTtauum Hedre-
HacblILeHHON YacTu nnacra.

OTeyecTBEHHbIN OMNbIT NPUMEHEHUA TEXHO-
NOTUI N30NALMK KOHYco0bpasoBaHNUs B Teppu-
reHHbIX MOHONUTHBIX KOeKTOpax npejcraBaeH
cnepyoLWUMU BUAAMU COCTaBOB:

1. MoanduunpoBaHHbIN CUNUKAT-TeneBbli
coctas (MCrC). [aHHbii cocTaB npume-
HaeTcAa Ans GopbObl ¢ KOHycoobpasosa-
HMeM Ha 3anexax 60BpMKOBCKOro ropu-
30HTa POMaLWKWHCKOrO MeCcTOpOX/AeHus
M yCMewHo BHeAPeH Ha MeCTOPOXAEHUAX
OAO «TatHedTb» [10]. TexHonorns ocHoBa-
Ha Ha NPUroTOBAEHMN W MOPLMOHHO-NOCNe-
poBaTenbHom 3aKkauke B UMM yepeaytowmnxca
Mexay coboii 0TopoyeK BofOM30AMPYLOLLE-
ro coctaBa — ANCNEPCUN JPeBECHON MYKH
B BOAHOM pacTBOpe CUAMKaTa HaTpuA U BO-
AHOro pacTBopa CONAHON KUCNOTbI, NpUMe-
HAeMOl B KauyecTBe reneobpasoBarens.
B cpeaHem Ha oaHy 06paboTKy pacxopyetcs
oKono 70 m> BOAOM30NMPYIOLLEro COCTaBa,
a pacxoj OCHOBHOrO peareHTa — cunaukara
HaTpua — coctasnset 12 m3 (16,8 1). B HIAY
«wanunbHedTb» 0o6paboTaHbl M BBEde-
Hbl B 3Kcnayatauuto 104 pobbiBatouine
CKBaXMUHbI (ycnewHoctb pabotr — 90 %)

U '\l;r@w(popaumm

Puc. 1. OcobeHHOCMU BCKpbIMUS MeppueeHHo20 naacma (a — 8ckpbimue moJbko KposesnbHol
yacmu, 6 — BCKpbImue Ha Becb HegmeHacsliujeHHbIl uHmepsan)

Fig. 1. Features of terrigenous reservoir penetration (a — penetration of the roof section only; 6 —
penetration across the entire oil-saturated interval)
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1 46 ckBaxuH B HIY «JleHnHoropckHedTb»

(ycnewHoctb pabot — 89 %). Cnepyet oTme-

TUTb, 4TO Gonee 30 % 06paboTaHHbIX CKBa-

WH pacnonoxeHbl B BOAOHEPTAHbIX 30HAX.
2. DSGA npepacraBasietr co60ii CUHTETUYECKUI

BOJOPACTBOPUMbIA NONUMEP, CLIMTHIA Me-

Tanncogepxalwum areHtom. [lepsoHayans-

Hble ucnbitaHma DSGA Ha CamoTtnopckom

mectopoxaeHun (cks. AB4-5 v BB8) Bbisi-

BUNN PaCXOXAEHUE MeXAY 3aABNeHHbIMU

1 paKTMYecKuMK XxapakTepucTukamu no-

nvmepa, B 4acTHOCTW, €ro CeneKTUBHOCTb

B [aHHbIX YCNOBUAX He NOATBEpPAWNach.

OpHako nocneaywolwue uUccneaoBaHna

Ha OpexoBo-EpmakoBckom 1 BaH-Eranckom

mecTopoxaeHunx (o6bektol AB1, AB2, AB7),

a TaKKe B TYpHeWCKuX oTnoxeHusx N6ps-

eBckoro u CynTtaHrynoo-3arnajuMHCKoro

MEeCTOPOX/AEHNA NoKaszanu 6onee BbICOKYIO

3thderTnBHOCTL [11].

BbiGop 0ONTUManbHON TEXHONOM MM N30ALNN
KOHyc006pa3oBaHMA BOAblI HaNPAMY0 3aBUCUT
OT CXeMbl BCKPbITWA Nnacta u tpedyeTr KomnaeKc-
Horo nogxoga (puc. 1). Mpu NOAHOM BCKPbITUM
HedTeHaCbIWEHHOrO UHTepBana Haubonee
3 deKTMBHA 3aKayKa CeNeKTUBHbIX COCTAaBOB
(rakmx kaK MCI'C unau aHanoru) Yyepes cyuecTey-
ownin nuTepsan nepdopauuu. Mpu yactnyHom
(KpoBenbHOM) BCKpbITUM HEOOXOAMMA 3aKauKa
Yepes crneymnanbHble OTBEPCTUA ANA TOYEYHOTO
BO3/encTBUA. KntoueBbiM BbIBOJOM, NOATBEPK-
AEHHbIM MUPOBBIM 1 OTEYECTBEHHBLIM OMbITOM,
ABNAETCA HEAONYCTUMOCTb NPAMOI 06beMHOM
3aKauyKky NoNMMeEpHbIX cuctem (B YacTHOCTH,
Ha ocHoBe [1AA) B cywecTBytowWmii UM n3-3a Bbl-
COKOro pUcKa ero Konbmatauuu. ins ycnewHo-
ro NpUMeHeHWs TakuMx cuctem ob6sa3aTenbHbIM

3Tanom fBAAETCA NpefBapuTeNbHOe BPEMEH-
Hoe GnokupoBaHue UM ¢ nocnepytoleit 3akay-
KOii OCHOBHOrO COCTaBa B CreLnanbHo co3aaH-
Hble KaHasbl B BOLOHAChILLEHHYIO 30HY.

BbiGOp TeXHONOTUM U30NALUM KOHYCA
NoAOWBEHHON BOAbI C y4€TOM BapMAHTOB
BCKPbITUA Nnacta Ha ApNaHCKOM
MeCTOpOXKAEHUU

C yueTom yKasaHHbIx 0COGEHHOCTEN 1 aHa-

/M3a onbiTa No U301ALUNU KOHYco0b6pa3oBaHus,

aBTOpaMy NpeLNoXeHbl cnepyoLlne nonumep-

Hbl€ COCTaBbl 1 CNOCOObI UX 3aKAYKN:

e anA BapuaHTa 1 — 3aKayka noanmepHom
CUCTEMbI Ha OCHOBE HM3KOMONEKYNAPHO-
ro NMAA c HeopraHuyeckum climMBaTtenem
(auerat xpoma). Mocne renuposaHus mno-
AUMepHas KOMMNo3uuua npeactaBnser co-
601 BA3KOYNpyryo cuctemy, obnagaiollyio
YCTOMYMBOCTBIO K BbIHOCY M3 nnacta npu
MOBbILUEHHbIX AEMPECCUAX U BAUAHMUIO BbICO-
KOV MMHEepanu3aLuu NnacToBbIX BOS;

® B KayecTBe aNbTEPHATUBHOrO peLleHuns Ans
BapvaHTa BCKPbITUA 2 NpeAnaraeTcs 3akau-
Ka OpraHonoNMCUANKATHOrO CcocTaBa C uC-
nofb30BaHNeM OTBEPAUTENS B MPOMOPLUAX
1:5. Komno3unuuio MOXHO MCNonb30BaTh AN
NnpoBeAeHUs CeNeKTUBHbIX 06paboToK npu
HaNM4YMKM NNACcTOBOW BOAbI C JBYXBANEHTHbI-
MU MoHammn (KanbUWid U MArHWiA), Npu KOH-
TaKTe C KOTOPbIMW JONONHUTENbHO 06pas3y-
eTcs NPOYHbIA 0CcafioK. Mpu HeobxoaMMOCTH
BO3MOXHA AEeCTPYKLUA COCTaBa pacTBOPOM
rMAPOKCMAA HaTpUA.

[nA noATBEpKAEHWA PaLUOHANbHOro Bbl-
60pa yKasaHHbIX Bbllle COCTABOB ObiNK NpoBe-
neHbl GUNbTPALMOHHbIE NCCNEA0BAHNA C LieNblo

Taba. 1. @unsmpayuoHHsle uccnedo8aHus cocmasga Ha 0CHOBE CULUMO20 NOAUAKPUNaMUIa
Tab. 1. Filtration studies of a cross-linked polyacrylamide-based composition

Mpoxunuaemocts  MpoHuyaemocts  ®OC nocne
Pacxos [0 3aKauku nocne 3aKayky  3aKauku
Obpaseu  HacbileHHocTb coctaBa coctaBa coctaBa
MA/MUH MKM?2 MKM?2
MAA 2,5 % + cwmsatens auerar xpoma 0,15 %
0,25 0,008 42
1 Boaa 0,5 0,347 0,0028 123
1,0 0,0006 598
0,25 0,0009 341
2 HedTb 0,5 0,297 0,0019 164
1,0 0,004 75
Taba. 2. @unbmpayuoHHbie uccnedos8aHus opeaHonoauCUNUKAmHo20 cOCMasa
Tab. 2. Filtration studies of an organopolysilicate composition
lpoHuuaemocts [poHuLaemoctb ®0C nocne
110 3aKa4Ku nocne 3aKayku 3aKayKku
Pacxop
O6pasey HacblueHHoCTb cocrasa cocrasa/ cocrasa/
LecTpyKTopa LecTpyKTopa
MA/MUH MKM? MKM?2
OpraHononucunnKaTHblii coctas (reneobpasoBarenb + OTBEPANUTEND)
0,1 0,0028 / 0,0042 177,2/118,4
1 Bopaa 0,5 0,499 0,0034 / 0,0047 148,7/106,8
1 0,004 / 0,0049 125,6/102,2
0,1 0,035/ 0,149 14,9/3,5
2 Hedtb 0,5 0,518 0,0566 / 0,163 9,1/3,2
1 0,084 /0,192 6,2/2,7

onpesenexna haktopa 0CTaTOYHOrO CONPOTUB-

nenns (P0OC) Ha BOAO- M HedTeHACHILEHHbIX

obpasuax nopogbl (KepHa) paccmarpuBaemoro

B paboTe o6beKTa paspaboTku (rabn. 1-2).

Mo AaHHbIM nabopaTopHbIX UCCAe0BaHUN
MAA 6b1a1 NoNyYeHbl cneaytolie pesyibrarbl:
1. [na coctaBa Ha ocHoBe [MAA ¢ auertatom

Xpoma HabntogaeTcs 3HaUYUTENbHOE CHUNKeE-

HUe NpoHMLaeMocTn no Bode (B cpesHem

10 99,06 % OT HayanbHOW NPOHULAEMOCTH

o6pasua), YTo CBUAETENLCTBYET O MONHOM

M30MALNN BOAOHACHILEHHbIX KaHanos. He-

06X04MMO OTMETUTb BbIPAXEHHOE CHUME-

HWe npoHuLuaemocTn no Hedtn (B cpesHem

10 95,3 %), 3T0 yKa3blBaeT Ha TO, YTO COCTaB

ABNAETCA HECEeNeKTUBHbIM - O[MHAKOBO

M30AUPYIOLLMM KaK BOJOHACbILEHHbIe, TaK

1 HedTeHacblLeHHble TOPU3OHTHI .

2. [ocne 3aKayku B BOAOHACHIWEHHbIN KepH
OpraHonoNNCUANKATHOTO cocTaBa Npou3o-
wna 3aKynopka obpasua Ha 99,2 % (POC
B cpeaHem 151). 3akaunBaHuem LecTpyKTo-
pa B faHHbl obpasel ysanocTb BOCCTaHO-
BUTb NPOHMLLAEMOCTb Wb Ha 27 % (POC
B cpefHem 109). B HedTeHaChILEHHOM Kep-
He Npou3oLuia YacTuyHas nsonauus obpas-
ua co cpeaHnm 3HayeHnem ®0C 10,06 1 (no-
cne obpaboTku fectpyktopom) — 3,1. lons
BOCCTaHOBJ/IEHHON MPOHMLAEMOCTU nocne
3aKayKu AecTpyKTopa B CpefjHem cocTaBuna
0K010 31%.

Takum obpasom, nosnyyeHHble pe3ynbTathl
NnoATBEPXAAIOT CENEKTUBHOCTb COCTaBa A/1A U30-
NALMU Ha OCHOBE opraHononncunnkaros u, Kak
CneacTBre, BO3MOXHOCTb 3aKa4yku B MPOAYK-
TUBHbIA MHTepBan. Komno3uymsa cwutoro MAA
no pesynbratam QUAbTPALMOHHBIX UCCNef0-
BaHWUi He MOATBEPAMNA CBOK CENEKTUBHOCTD,
NO3TOMY B JaHHOM C/ly4ae Heo6X0ANMO NCMONb-
30BaTh N0AX0Z (MM BapuaHT) ¢ 3aKauKoii yepes
cneynanbHble OTBEPCTUA B BOJOHACHIWEHHYIO
4acTb NPOAYKTUBHOIO rOPM30HTa.

C Luenblo CHMKEHNA BAUAHWUA MONUMEPHbIX
coctaBoB Ha ®EC v CHUXeHMA NpUeMUCTOCTH
B 060MX BapuaHTax BCKpbLITUA mnacta nepep
3aKayKoVi BOAOM30/MMPYIOLMX COCTABOB PeKo-
MeHJAyeTCA NPUMEHATb BbICOKOBA3KYI BOJOHE-
bTAHYI0 3mMynbcuio ¢ fo6aBKoI cnelmanbHo no-
L06paHHOro 3My/bratopa C LeNblo BpeMeHHOro
6n10KkMpoBaHNUs 1 coxpaHeHus PEC HedTenpo-
AYKTUBHbIX WHTEPBANOB niacTa MOHOJUTHOIO
cTpoeHus. MogobHble cOCTaBbl LWMPOKO UCMONb-
3yl0TCA ANA TNYyWeHWA CKBAaXUH C Hanuynem
QHOMaNbHO-HU3KMX NNACTOBbIX AaBneHuin [12].
[NOTHOCTb MHBEPTHO-3MYNbLCYOHHOTO PacTBO-
pa (MH3P) perynupyetcs naoTHOCTbIO BOAHOMO
pactBopa, KOTOpbIiA B cyyae HEOBGXOAUMOCTH
KoppeKTupyeTtca fobaBneHnem conu xnopuaa
KanbLua.

B pamkax nog6opa (MH3P) 6binn npose-
AeHbl UCCNeAoBaHMA MO OLEHKe ero BAUAHUA
Ha ®EC nnacra (pe3ynbTaTtbl npeacTtaBAeHb
B Tabn. 3).

Mo pe3synbtatam cepuun GUAbLTPALUOHHBIX
TEeCTUPOBAHWN MOXHO CAenaTb cheaywouine
BbIBOAbI:
® CyBe/WNYEHNEM NNOTHOCTU TECTUPYEMBIX CO-

craBoB ®POC yBennunsaetcs;

® C yBeNMYeHUeM Temna OCBOeHWs (yBenu-
yeHue CcKopocTM unbTpayum) dakxtop
OCTaTOYHOrO COMPOTUBNEHUA CHUKaeTcA
(3a cyeT yBenMyeHUA CKOPOCTU TpagueHT
AaB/eHNA yBeNNYMBaeTCA, TEM CaMbIM CMO-
CO6CTBYS BbIMbIBAHWUIO AOMOJAHUTENLHOTO
ob6bema 6N0KMPYIOLLEN NauKM).

Utoru
[lo pesynbTatam NpoBefeHHbIX MCCNef0BaHNN
6bi1 paspabortaHbl ansaitbl PUP OB, koTopble
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3aK/NI0YaNnCh B 3aKa4yKe U30NALMOHHBIX COCTa-
BoB B WM (opraHononucuaMkatHas KOMMO3W-
ums) u yepes cneyorsepcTus (CLUNUTLIA nonua-
Kpunamuz). PaboTbl C NPUMEHEHNEM YKa3aHHbIX
cocTaBoB Gbinv NpoBeaeHbl Ha 10 cKBaKMHax Ap-
NaHCKOro MECTOPOXAEHUA, 3KCNAyaTUPYOLLUX
nnactsl 606pUKOBCKOr0 ropmsoHTa (tabn. 4).
Kputepun nopbopa CKBaMUH-KaHAWMAATOB ANA
UcnbITaHUin Gbinn cnepytolyme: OTCYTCTBUE He-
repMeTMYHOCTU 3IKCMNyaTalMOHHOW KOMOHHBI
(H3K), obBoaHeHHOCTL Gonee 90 %, muHepa-
nusauus nnactosoin soabl 200 r/n v nnactoBas
Temnepatypa 25 °C, gebut xuakoctu ot 100
no 300 M3/cyT (ans opraHomoAMCUNUKATOB) U
6onee 300 m3/cyT ansa NAA.

CpeaHnit o6bem 3akauku MAA co cwusartenem
yepes crneuymanbHble OTBEPCTUA, PACMONOMKEH-
Hble HUXe WHTepBana nepgopauunm, c ycTaHoB-
KOW 3anuMBOYHOro nakepa, coctaBun 18,5 m3.
3aKayka BOAOU30AMPYIOWMX COCTaBOB MPOU3-
Bogunacb Ha HKT c nakepom, yepes Tekywmn
uHTepBan nepdopaunu. CpegHuit obbem opra-
HOCWNMKATHbIX COCTABOB Ha 1 CKBaXMHO-onepa-
uuio coctasun 22 m3.

ObpaboTka ckBauH X1-X5 opraHononncuau-
KaTHbIMM ~ coCTaBaMi MPOAeMOHCTpMpoBana
3HauuMTeNbHOE OrpaHuyeHune NonyTHo-gobbiBae-
MO BOfbl B 06beMe 954 M3/cyT, 4To CBUAETEb-
cTBYeT 06 3 (heKTUBHOW N301ALUN MHTEPBANaA.
MpuMeHeHe BpEMEHHO-BNOKMpYIOLLEro cocTa-
Ba Ha ocHoBe MH3P no3BonnMno CHU3UTL Hera-
TMBHOE BO3/ECTBME HA NPU3abOoMHYID 30HY U
CHU3UTb NPUEMUCTOCTb, MPKU 3TOM MNOTHOCTb
WH3P Bapbuposanack ot 1 050 go 1090 Kr/m3.
lpoBeaeHMe Ha NATU CKBaXMHax 3aKayKon no-
NIMMEpPHbIX COCTaBOB Ha OcHoBe clmToro MAA
yepe3 crneyuanbHble OTBEPCTUA C NpejBapu-
TenbHbIM Mcnonb3osaHvem WH3P gna coxpa-
HeHUA NPOAYKTUBHOM 4acTu naacta no3BOAUIO
COKpaTnTh Ao6bIvy 2 253 M3/cyT nonyTHo Ao6bI-
Baemoln BoAbl. [popomkutenbHocTb 3ddekTa
coctasuna 6onee 12 mecsues.

CTouT OTMeTUTb, YTO B pPAfE Cy4yaeB pesynbTa-
Tbl BbIMONHeHHbIX PVP noateepannn Hanuyune
0CTaTOYHbIX M3BJIEKaeMbIX 3aNacoB, YTO B Aab-
HelleM NOCAYKMAO OCHOBaHUEM Ana BypeHus
LOMONHUTENBbHOTO 06bema CKBaMUH, 3anyck-
HOW febut HedTU KoTOpbIX gocturan 50 T/cyT
1 6onee. lpumeyatenbHo, 4YTO M3HauanbHO
paccmaTpvBaemble y4acTKU He ABAANNCL nep-
CNEKTUBHbIMU BBUAY 3HauuUTeNbHoro obbema
HakonneHHo fo6biun HedT (0Kkon0 200 ThicAY
TOHH) W ANUTENbHOW MCTOpUM pa3paboTku 6o-
nee 50 nert.
PesynbTaTbl MCMbITaHWA  NOATBEPKAAIT  He-
06X0AMMOCTb  KOMMNEKCHOrO y4yeTa reono-
ro-TeXHMYECKNX napameTpoB nnacta And
ONTMManbHOro BbIGOpa M30AMPYIOLLEld Tex-
HOMOTUWN, 4YTO OTPAXEHO B CPaBHUTENbHOM
xapaKkrepuctuke (Tabn. 5).

MpoBeseHHble paboTbl NO3BONAOT CAENATH Bbl-
BOJ, YTO BbIGOP ONTUMANbHON TEXHONOTUY U30-
NALNN KOHYCOB NOJOLWBEHHOW BOAbI HA Apnah-
CKOM MECTOPOXAEHUN AOMKEH OCHOBbIBATLCA
Ha KOMMEKCHOW OL|eHKe reooro-TeXHUYecKnx
YCNOBWI, BKNIOYAA CXeMy BCKPbITUA nnacTa, fe-
GUTHblE XapaKTEPUCTUKUN CKBAXWH U MUHepanu-
3aLMI0 NNACTOBbIX BOA U T.A.

[lonyyeHHble pe3ynbTaTbl MOAYEPKUBAIOT He-
06X0AMMOCTb  MHAMBUAYANbHOrO nojaxoja K
NPOEKTUPOBAHMIO BOAOM3ONALNOHHBIX paboT ¢
y4yeToM 0CO6EHHOCTEN KOHKPETHON CKBaMMWHbI,
4TO OTKpbIBAET MEpPCMNeKTUBbLI ANA MOBbILIEHUA
3 heKTUBHOCTA Pa3paboTKL MECTOPOKAEHUI C
@HaNorn4HbIMU YCIOBUAMM.

BbIiBOAbI
1. MpumeneHne VIH3P no3soanno MuHUMU3N-
poBaTb HeraTMBHoe BAWAHME MONUMEPHbIX

Tabs. 3. ®unbmpayuoHHsie UccnedosaHus sBpemeHHo-610KUpyLe20 cocmasa Ha 0CHoB8e

UHBEPMHO-3MY/IbCUOHHBIU pacmsopa (MHIP)

Tab. 3. Filtration studies of a temporary blocking composition based on an inverse emulsion fluid

MpoHuuaemocts  MpoHuuaemocts  POC go/
Hac-cTb, YaenbHbiii ~ Pacxol [0 3aKaukn nocne 3aKayku  nocne
O6pasey % Bec, Kr/m3 cocraBa cocraBa 3aKauku
M/ MUH MKM?2 MKM?2 cocrasa/
0,1 0,056 5,4
1 HedTb 0,2 0,3 0,080 3,8
0,5 0,1 3,0
1050
0,1 0,009 5,6
2 BOAa 0,2 0,506 0,0095 53
0,5 0,011 4,3
0,1 0,040 8,2
3 HedTb 0,2 0,329 0,061 5,4
0,5 0,110 3,0
1150
0,1 0,0036 9,3
4 BoAa 0,2 0,033 0,0044 7,6
0,5 0,0075 4,4
0,1 0,020 15,3
5 HedTb 0,2 0,309 0,024 12,9
0,5 0,030 10,3
1250
0,1 0,00174 20,6
6 Bofja 0,2 0,036 0,0028 12,8
0,5 0,00416 8,6

Tab. 4. Peaynbmamsi ucnsimaxus nodobpaHHbix cocmasos (cocmasieHo asmopamul)
Tab. 4. Test results of the selected formulations (compiled by the authors)

Ne Pacxopn, Tpuemwncroctb Mepd. Jenpeccua, AQx, AW, [pumeHeHmne
cKkBa- M3 no PUP (pacxoa/ 3ddekr.  go/nocne, m3/eyT % NH3P
HUHBI AaBreHune) TonwmHa, MMa (nnoTHoCTb/
m3/cyt/MNa M ob6bem)
Kr/m3 m3
OpraHonoNMCUANKaTHbIN COCTaB
X1 22 288/3,0 9,6 3,6/5,9 -214 -3,4 1050 12
X2 22 240/5,0 4,6 4,2/7,8 -93 0 1090 6
X3 22 720/0 15,6 3,8/4,8 -263 -10,8 1080 12
X4 22 350/2,5 6,3 3,8/3,7 -174 -2,5 1080 12
X5 22 173/9,0 9,3 6,5/8,2 -210 2,3 -
Cwutbin MAA

X6 24 576/7,0 8,8 3,6/6,0 -396 -5,6 1080 12
X7 16 430/3,5 9,4 8,9/10,9 -785 -7,4 1050 6
X8 20 480/6,0 3,6 5,7/8,9 -430 -0,8 1060 8
X9 24 570/70 9,9 3,3/5,18 -483 -55,5 1050 8
X10 15 570/70 3 3,2/5,9 -160 -16,8 1050 6

COCT@BOB Ha (UAbTPALMOHHO-eMKOCTHbIE
cBOWCTBa nnacra. PactBop Ha yrnesopo-
pOAHOI oCHOBe 06ecneynBaeT BpeMeHHY0
610KMPOBKY NOPOBOro HedTeHaChILLeHHOro
MPOCTPAHCTBA, YTO OCOBEHHO BAXHO ANA
3aLUTbI NPOAYKTUBHbIX 30H NPY 3aKayKe Co-
CTaBoB, He 06NafaOWMNX CENEKTUBHOCTLIO.
JlabopatopHble ucnbitanua MHIP noateep-
AUAW, YTO yBEeNUYEHWEe NAOTHOCTU U CKOPO-
cT punbTpaumMm BAMAIOT Ha (aKTop ocTa-
TOYHOTO COMPOTUBEHUSA, YTO HEOBXOAUMO
YYUTbIBATb NP NMPOEKTUPOBAHNM paboT.

2. Pe3ynbTaTbhl McCCAefoBaHWA NoAYEpKUBa-
10T, 4TO BbIGOP cnocoba M3onALMN KoHyca
NOJOWBEHHOW BOAbI HanNpAMyl 3aBUCUT

OT CXeMbl BCKPbITUA nnacTta. [Ana CKBayuH
C MONHBIM BCKPbITUEM HedTeHaChILEHHOrOo
MHTepBana ONTUMaNbHbl CENeKTBHbIe Op-
raHonoONMCUANKATHbIE COCTaBbl, TOrAa Kak
Nnpu 4YacTUYHOM BCKPbITUM (KpOBenbHas
4acTb) NpeanoYTUTENbHbI COCTaBbl HAa OC-
HoBe cwutoro MAA. KomnneKcHbln noaxoa,
BKIOYAOWMIA aHaNM3 reonormyecknx yc-
NoBUIA 1 nabopaTopHble WUCMbITAHWA, MO-
3BosseT BbiGpaTh Hanbonee noaxoasLLyto
TEXHONOTUIO.

3. npOMbICﬂOBbIe NCNbITaHNA Ha ApﬂaHCKOM

MeCTOpOX/AeHun noatBepannun 3dpdekx-
TUBHOCTb MPEANOXKEHHbIX TEXHONOTUN.
B pesynbrate PUP OBIl ¢ npumeHeHunem
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Tabs. 5. CpasHumenbHaA xapakmepucmuka 8apuUaHmMos 3aka4ku NONUMEePHbIX COCMAasos ¢ ydemom ocobeHHocmell BCKpbImusa naacma
Tab. 5. Comparative analysis of polymer composition injection options, taking into account reservoir penetration specifics

Kputepui OpraHonoAnCUANKaTHbIN cocTaB

Tun BCKpbITUA Nnacra MonHoe BCKpbITME HeTeHAChIWEHHOTO
MHTepBana

BapuaHT 3aKayku nn

MexaHun3m aencrems O6pa3OBaHM€ NMPOYHOro 3BeHsALLero rens,

[oynpoYyHeHne nNpun KOHTaKTe ¢ nnacToBOW BOAOK

CeneKTMBHOCTb CpepHsn

BnusiHne Ha PEC CHMXeHMe NpoHMLLaeMoCTV Ha 96%

B BOAOHACbIWEHHbIX 30HaX

TemnepatypHblil f1anasoH

20-80 °C

Cwutbiin MAA Bnokupytouwas nayka (MH3P)

YactnyHoe BCKpbITHE 06a tmna

(KpoBenbHasn YacTb)
CneyotBepctua 0O6a BapuaHTa

®opmupoBaHu1e BA3KOYNpyroro
rensi B NOPOBOM NPOCTPAHCTBE

BpemeHHas 610K1poBKa

NOpoBOro NPOCTpaHcTBa
Hu3kas Bbicokas

MonHas Konbmartauus 6e3 BpemeHHoe CHUXeHne

MwuHepanusaymsa
nn1acToBOW BOAbI

PekomeHayemblii 4e6ut

JdbdertseH npu > 200 r/n (noynpoyHeHue)

[lo 400 m3/cyT

HUAKOCTM

MpofoMKUTENbHOCTD

12-24 mecaua

ahdekTa

Tpe6oBaHMA K NOArOTOBKE

0praHonoNNCUANKATHLIX COCTaBOB 06-
BOAHEHHOCTb MPOAYKUMM Obina CHWKEHa
Ha 80 %. MpogomkutenbHoCTb 3ddekTa

CTporvie NponopymMmn KOMNOHEHTOB

npumeHeHuna NHIP NpoHMLLaeMocTu
10-50 °C

CrabuneH npu noboi CrabuneH npu noboi

MUHepanu3aunm MUHepanu3aunm

[0 1000 m3/cyt He pernam.

10-18 mecaues [o 14 cyTok

lapeeB A.T. n ap. O nokanu3sayum 30H
0CTaTOYHbIX U3BIEKaeMbIX 3anacos
OTNIOXEHNI TEPPUTEHHON TONLLU HUKHETO

KoHTponb BpemeHu CLUMBKU

KoHTponb BA3KOCTU Npun
3aKauke

controlling water coning of horizontal well
in offshore heavy oil cold production. Gels,
Vol. 8, issue 6, P. 352. (In Eng).
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4. BaruzoB A.M., TumepxaHos P.®., Liu Y. Soft movable polymer gel for

ENGLISH
Results The treatment of wells X1-X5 with organopolysilicate compositions

Based on the results of the research, RIR ORP designs were
developed, which consisted in injecting insulating compounds into IP
(organopolysilicate composition) and through special holes (crosslinked
polyacrylamide). Work using these compositions was carried out at
10 wells of the Arlanskoye field, exploiting the layers of the Bobrikov
horizon (tab. 4). The criteria for selecting candidate wells for testing
were as follows: no leakage of the production column (NEK), water
loss of more than 90 %, reservoir water mineralization of 200 g/l and
reservoir temperature of 25 °C, liquid flow rate from 100 to 300 m3/day
(for organopolysilicates) and more than 300 m3/day for PAA.

The average volume of injection of PAA with a stapler through special
holes located below the perforation interval, with the installation of a
filler packer, was 18,5 m3. The injection of waterproofing compounds
was carried out on tubing with a packer, through the current perforation
interval. The average volume of organosilicate compositions per well
operation was 22 m>.

demonstrated a significant limitation of the associated produced
water in the amount of 954 m3/day, which indicates effective isolation
of the interval. The use of a temporary blocking compound based
on INER made it possible to reduce the negative impact on the
bottomhole zone and reduce pick-up, while the density of INER ranged
from 1050 to 1090 kg/m?3.

Pumping polymer compositions based on crosslinked PAA through
special holes at five wells with the preliminary use of INER to preserve
the productive part of the reservoir allowed to reduce the production of
2,253 m3/day of produced water. The duration of the effect was more
than 12 months.

It is worth noting that in some cases, the results of the performed
RIRs confirmed the presence of residual recoverable reserves, which
later served as the basis for drilling additional wells with a starting oil
flow rate of 50 tons/day or more. It is noteworthy that the sites under
consideration were not promising initially due to the significant volume
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of accumulated oil production (about 200 thousand tons) and a long
development history of more than 50 years.

The test results confirm the need for comprehensive consideration of
the geological and technical parameters of the formation for the optimal
choice of insulating technology, which is reflected in the comparative
characteristics (tab. 5).

The work carried out allows us to conclude that the choice of the optimal
technology for isolating the cones of the bottom water at the Arlanskoye
field should be based on a comprehensive assessment of geological
and technical conditions, including the formation opening scheme, the
discharge characteristics of wells and the mineralization of reservoir
waters, etc.

The results obtained emphasize the need for an individual approach to
the design of waterproofing works, taking into account the specifics of
a particular well, which opens up prospects to increase the efficiency of
developing fields with similar conditions.

Conclusions

1. The use of INER made it possible to minimize the negative effect
of polymer compounds on the filtration and capacitance properties
of the reservoir. The hydrocarbon-based solution provides
a temporary blockage of the oil-saturated pore space, which

3.

is especially important for the protection of productive zones when
injecting formulations that do not have selectivity. INER laboratory
tests have confirmed that an increase in filtration density and rate
affects the residual resistance factor, which must be taken into
account when designing the work.

The research results emphasize that the choice of the method
of isolating the cone of plantar water directly depends on the
scheme of opening the reservoir. For wells with full opening of the
oil-saturated interval, selective organopolysilicate compositions are
optimal, whereas for partial opening (roofing part), compositions
based on crosslinked PAA are preferred. An integrated approach,
including analysis of geological conditions and laboratory tests,
allows you to choose the most appropriate technology.

Field tests at the Arlanskoye field have confirmed the effectiveness
of the proposed technologies. As a result of the RIR ORP using
organopolysilicate formulations, the water content of the products
was reduced by 80 %. The duration of the effect is 2 years. PaaS
applied through CO have reduced water production by an average
of 337 m3/day per well. An integrated approach to the choice
of technology is recommended, taking into account the flow rate
of wells, mineralization of reservoir waters and other geological and
technical conditions.
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