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AHHOTaUuA

B AaHHON cTaTbe paccMaTpuBalOTCA uccnefoBaHus GuNbTPALUOHHBIX XapaKTepUCTUK o6pa3uoB KepHOBOro martepuana
TeppUreHHbIX KOJJIEKTOPOB NPYU BO3AEiCTBMM Ha HEro NOJIMMep-CUIMKaTHOro KoHueHTpaTa (MCK), onpeaeneHbl NpoHULAEeMOCTU
no Boje 0 U nocne ero punbTpayum, NoKasaHbl pesybTaTbl ONbITHbIX PaboT 1 3KcnepumeHTOB. B Xxoae paboT nonyyeH dakTop
0CTaTO4YHOrO CONMPOTUBJIEHMA NO BOAE: OTHOLIEHWE MCXOAHOW MPOHULAEMOCTM NO BOAE, MOJIYYeHHON A0 3aKayKu peareHTa,
K ee OCTaTo4YHOi BenuuyuHe (nocne npoBefeHuUs Bo3jeicTBusA). MpeacTaBneHbl BbIBOAbI U PEKOMEHAALUU MO NPUMEHEHUID
TexHonorum MNCK.

Marepuansi u meToabl NPOHULAeMOCTN NO BOAeE, 3akayka otopouku [CK, onpepnenerune
MaTepuansl: ycTaHOBKa Ans onpeaenernsa Ko duumeHTa BoITeCHEHNUA KOHEYHON NPOHULLaeMOCTH.

HedTU 1 ha30BbIX NPOHMLAEMOCTEN Ha CTaHAAPTHbIX 06pa3Lax KepHa

C MOJENMPOBAHMEM NNACTOBbIX YCI0BUIA, 06pa3Lbl KepHa TeppureHHbix  KniovyeBble cnoBa

KONINEKTOPOB, OTOPOYKa NnckK, I'Ip06bl NnacToBOW BOAbI U CONAHOM TeppUreHHble KONNEKTOPbI, O6BO,U,H€HI/I6 Hed)TeHOCHbIX nnacrtos,
KUCNOThbI. (i)l/lflepaLl,I/IOHHbIe XapaKTepucTnku, NSmMeHeHne (nepepacnpeneneHme)
Metopbl: yaoaneHune ﬂpMBHeCQHHOVI BOAbl, BaKyymmnpoBaHue, (i)l/lflepaLl,I/IOHHbIX NOTOKOB, BblpaBHMBaHMe I'IpOCbI/U'IH npuemMuncTocTun

HacbllLeHe MUHepann3oBaHHO BOAON, onpeaenerne 3 heKTMBHO N
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Developing water shut-off techniques based on low-modulus liquid glass
(polymer silicate concentrate)
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Abstract

This article reviews the studies related to the permeability properties of core samples from terrigenous reservoirs when treated with a polymer-
silicate concentrate (PSC): permeability values for water before and after the treatment have been determined, and the results of experimental
works and tests have been presented. In the course of research we have obtained the residual resistance factor for water as a ratio of the initial
permeability for water obtained before the reagent injection to its remaining value (after the treatment). The conclusions and guidelines for
the application of the PSC technology have been presented.

Materials and methods Keywords

Materials: a unit to determine the oil displacement factor and phase terrigenous reservoirs, water flooding of oil-bearing formations,
permeabilities on standard core samples under simulated reservoir permeability properties, alteration (redistribution) of filtration flows,
conditions, core samples of terrigenous reservoirs, the PSC margin, conformance control

samples of formation water and hydrochloric acid.

Methods: removal of infiltrated water, evacuation, saturation with a
saline water, determination of effective permeability for water, injection
of PSC margins, determination of final permeability.
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BeepeHune

OpHum 13 Haubonee pacnpocTpaHeHHbIX
cnoco60B pa3paboTku HehTAHbIX MeCTOpoXae-
HWUIA Ha Tepputopun 6biBwero COBETCKOro
Coto3a ABnseTcs 3aBogHeHue. MonHoTa oxBa-
Ta 3aBOJHEHWEM MpU [JaHHOM MeTOfAe MMeeT
ocHoBoMonarawuiee BAUAHWE Ha 3D eKTuB-
HOCTb M3BNevyeHus HedbTu. HeopHopoaHOCTb
MPOAYKTUBHBIX MNACTOB KaK Mo MOLHOCTH, TaK
M MO MpOCTMPaHUo, BO3HWKILAA BCleAcTBUe
ocobeHHOCTel 0cafikoHaKonneHus v daunanb-
HOW M3MEHYUBOCTU, BbIPAXKaeTCsA Halnyuem Bbl-
COKOMPOHUL,@eMbIX NMPOMNACTKOB, NPUBOAALLNX
K onepexatowemy 06BoAHEHMIO 06bIBAOLIMX
CKBaXWH [1, 2]. B u3meHswowmxca reonoro-
MPOMBICNIOBbIX YC/OBUAX OCHOBHOMN 3ajayen
noBblWeHNa 3 HEKTUBHOCTM HedTensBaeyeHus
CTAHOBUTCA 3HAYUTENbHOE CHUKEHWME MPOHM-
yaemocTn Haubonee 06BOAHEHHbIX MPOCNOEB
KO/IIeKTOpa C Tem, YTo6bl HanpPaBMTb BLITECHA-
lollMe pacTBOpbl B MEHEe MpOHULAEMblE Ma-
N006BOAHEHHbIE 30HbI M TpaHChOpMKUpPOBaTb
nons [aBNeHuil AnA NOBbIWEHNA oXBaTa Iu-
APOAVHAMUYECKMM Bo3jencTBueM. [loBbiwe-
Hue 3thdeKTMBHOCTM pa3paboTKM HehTAHbIX
MECTOPOXAEHUI, Ha KOTOPbIX ANA YBENUYeHUs
Ko3dbuymeHTa n3BneyeHns HedTU NpUmeHs-
€TCs 3aBOAHEHMeE, 3aK/M0YaeTcA B M3MEHEHUN
(nepepacnpepenenun) cywectsylowmnx bub-
TPaUMOHHbIX NpoTokoB (U®M) B oTAaneHHon
1 npusaboiHoii 30Hax nnacra [3-5].

OfHUM 13 Hanbonee 3IKONOTMYHBIX U NPO-
rPeccMBHbIX METOJ0B YBENIMYEHNUSA OXBaTa nna-
CTOB BO3/eNCTBMEM ABNAETCA NPUMEHEHUE
reneobpasyiolnx COCTaBOB Ha OCHOBE CUU-
KaTa HaTpua [6]. OnpeaeneHne CHUXKEHUA KO-
3t duymeHTa NpoHMLL@EMOCTU MoCNe BO3jen-
CTBUA peareHToM XxapaKTepu3yeT BO3MOXHOCTb
NPUMEHEHNA UCCNEAYEMOrO peareHTa ¢ Lenbto
M301ALMN NPUTOKA BOAbI MO BbICOKOMPOHULae-
MbIM MPONACTKaM, NPY ONepexeHnn Temna 06-
BOAHEHMA [06bIBAEMOii MUAKOCTU HAZ TEMNOM
oT60pa 13BNEKaemblx 3anacos..

[nA pelweHns TeXHUYeCKo 3aaaun ysennye-
Hus oxBata 3aBoaHeHnem 000 YK «lllewmaoiin»
6bi1 pa3paboTaH NoAMMep — CUAMKATHbIA KOH-
LeHTpat ansa o6paboTku npu3aboiHoN 30HbI
CKBaXWHbl, KOTOPbIA COAEPKUT XKUAKOE CTEK-
N0, MONUMep aKpUIOBOro paja, MOpo30yc-
TOYMBYIO NPUCAAKY 1 Boay. Ans obocHOBaHUA
peLenTypbl ¥ TEXHONOTUU NMPUMEHEHUA N30MU-
pytowero cocrasa MNCK 6binn nposeseHsl nado-
paTopHble GU3MKO-XMMUYECKME U dunbTpaym-
OHHble UCCNEe0BAHUA HA KEPHOBOM MaTepuane
npu BO3AencTBMMN Ha Hero peareHTa [CK. Onpe-
aeneHbl hUnbTpaLnoHHbIe XapaKTEPUCTUKK, CO-
BMECTMMOCTb peareHTa C NaacToBbIMU XUKO-
CTAMU, MeXaHU3M 06pa3oBaHuA renei.

Taba. 1. HayanbHele napamempsl 06pa3zyos npu n0020moskKe K 3KkcnepumeHmy
Tab. 1. Initial parameters of the samples while preparing for the experiment

O6pasey

1\4663 29,1 31,9 0,705
2\4663 29,3 30,9 0,537
3\4663 28,8 31,9 0,854

DU3NKO-XUMUYECKUE XapaKTePUCTUKM
npoaykra MCK

[nutenbHoe coxpaHeHVe HU3KON NCXOAHOM
BA3KOCTU reneobpasytowein KOMNo3numm cro-
co6cTBYeT 3aKaduKke 6€3 0CNoMHeHUA 6onbLKX
06bemoB cocTaBa. Ha pucyHke 1 npeacraBneHbi
KP1BblE N3MEHEHNS BA3KOCTM reneobpasyoumx
coCTaBOB BO BpemeHu. Kak BMAHO, UcxoaHas
BA3KOCTb pacTBOpoB cocTaBnser 1,2 mlla-c, T.e.
CyLLeCTBEHHO He OTANYAETCA OT BA3KOCTU BOAbI,
3aTem N0 NPOLIECTBUW ONpeseNeHHoro Bpeme-
HW OHa pe3Ko BO3pacTaeT, YTo CBA3aHo C obpa-
30BaHuMeM rens. 7o Bpems Ha3biBaeTca Bpeme-
Hem Hayana reneobpasoBaHus.

C yBennyeHVem BpPeMEHU BbIAEPXKKM Ha-
6nlofaetca yBenuyeHwe MPOYHOCTW rens,
M TONBbKO NpW BpemeHu BblAePXKU 60Mb-
e TPexKpaTHOro BPEeMeHW Hayana rene-
o6bpa3oBaHuA MPOYHOCTb refis MPaKTUYeCKu
He meHsetcs (puc. 2). MakcumanbHas Beam4mHa
HanpsXeHWA CABMUra xapakTepu3yeT NPOYHOCTb
06pa3oBaBLWerocs NoJIMMepPHOro res.

B KauyecTtBe KOMMOHEHTOB reneobpasyto-
ero cocraBa MCNoab30BaNNCb BOAHble pac-
tBopbl MCK 1 conaHomn Kncnotbl. Ha pucyHke 3
npeactaBneHa 3aBUCMMOCTb BPeMeHU Havyana
reneo6pasoBaHma M NPOYHOCTU reis OT KOH-
LleHTpaLmMmn conaHon Knucnotbl B 33 % pactsope
NCK. Kak BuaHo, npun yBennyeHnu cogepmanna
KWCNOTbI B pacTBOpe MPOYHOCTb reNs yBennmyu-
BaeTcs, HO NpU 3TOM Bpems Hadyana reneobpa-
30BaHMA yMeHbLUaeTca.

CyliecTBeHHOE BAMAHWE KaK Ha CKOPOCTb re-
neobpasoBaHus, Tak 1 Ha CBOMNCTBA NONy4YaemMo-
ro renn okasblBaeT Temnepartypa. Ha pucyHke 4
npeacTtaBneHa 3aBUCMMOCTb BPeMeHU Havana
reneobpasoBaHus 33 % pacrtsopa MNCK oT KoH-
LleHTpaunm CoNAHON KNUCNOTbl NPY Pas3inyHon
Temneparype. YCTaHOB/IEHO, YTO C MOBbILLEHNEM
TemnepaTtypbl CKOpPOCTb npotecca reneobpaso-
BaHWA Bo3pacrtaert. Mpu 3TOM NPoYHOCTL 06pa-
3yl0LLeroca NoANMEPHOro refs yBennymBaerca.

BnnAnne muHepanusauyumm BoAbl Ha npo-
uecc reneobpasoBaHus aHANOrMYHO Temnepa-
Type: C yBeAMYEHMEM MUHepanusaLuu BOAbI
Bpems Hayana reneobpasoBaHUA yMeHblUaeT-
cfl, @ NPOYHOCTb Bo3pacTaet. [lpn muHepanu-
3auuu Boabl 6onee 14 r/n Habnogaercs peskoe

[nametp, Mm  [nuHa, MM A6comtoTHas 3hdeKTUBHAA NPOHNLLaeMOCTb Kabc, MKM?

noBblWeHe NPOYHOCTH rens. [ns npurotosne-
HuA reneobpasyiollero pacteopa Heobxoanmo
NPUMEHATb NMPEeCcHYl Uan cnabommHepannso-
BaHHylo Bogy.

dunbTpaynoHHble UCCNef0BaHUA

®unbTpaunoHHble NCCIeA0BaHNA NPOBOAU-
nnck Ha ycraHoeKe YUIMK-1M, obecnednBatolei
MO/eIMpoBaHNe NacToBbIX YCNAOBWIA NpW Npo-
BEe/leHWI npouecca.

3 KepHOBOro Matepuana U3rotoBieHo Tpu
CTaHAApTHbIX 06pasua KepHa NpaBUAbHON LK-
NMHAPUYECKOR hopmbi (Tabn. 1).

Yepes noaroToBiieHHbIN K OnbiTy o6pasel
(hMNbTPOBAM NNACTOBYIO BOAY 10 CTabMAN3aL M
nepenaaa AaBieHnUs U onNpeaensnu npoHuuae-
MOCTb M0 BOZE /10 3aKauKu peareHTa (HayanbHas
NPOHMLAEMOCTb). 3aTeM B TOM e HanpasaeHun
3aKaynBanacb OTOPOYKA MCCAEeAyemMoro pea-
reHTa B KosmyecTtse okono 0,4 oT o6bema nop.
Mocne Bblaepxku (Kpome obpasua 2\4663)
B0306HOBNANM (DUALTPALMIO NNACTOBOW BOAbI
Ao crabunusauum bunsbTpaumMmn v onpeaensnu
NPOHULAEMOCTb MOAENN MO BOJE NOC/e 3aKay-
KU peareHTa. PacyeTHbiM myTem onpepensim
(haKTOp 0CTATOYHOrO COMPOTUBNEHUA MO BOAE.

OnbIT

Llenb onbiTa: onpegenexHune dakropa ocra-
TOYHOrO COMPOTMBIEHUA NO BOAe nocne Gpuib-
Tpauum pearenTa NCK Ha o6pasue 1\4663.

JvHaMnKa W3MeHeHUas MpoHULAeMOCTH
npuBeAeHa Ha pUcyHKe 5.

B o6pasel 1\4663 c HayanbHoi 3dhdek-
TUBHOM MPOHMULLAEMOCTbIO MO NNACTOBON BOAE
0,134 MKM?2 B TOM Xe HanpasfneHun, 4To 1 BOAA,
3aKkaymBanacb otopoyka pearenta [1CK B konu-
yectee 0,4 0T 06bEMA NOP NPM NOCTOAHHOM CKO-
POCTY ABMMKEHMS UAKOCTU, paBHOM 30 cm3/uac.
Mpu 3aKauke peareHta Habn[aNOCh 3HAYM-
TeNbHOE CHUXeHMe NPOHULAeMOCTV A0 3Haye-
Hus 0,0025 MKM2,

[Nanee nocne BbliAepPKMN 15 MUH Gbina BO3-
obHoBNeHa hubTpaL s BOAb B TOM e Hanpas-
NEHUN N C TeM e pacxofoM. [1pn 3TOM NPOoHK-
LLaeMocCTb M0 BoAe cHmxanacb Ao 0,0014 MKm?2
1 cTabunausmpoBanacb NpuM  3HAYeHUM
0,0019 mKkmZ nocne NPOKayKM NNacToBOW BOAbI
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Puc. 1. Mi3meHeHue s8A3kocmu 2eneobpasyroujezo pacmsopa 33 % l1CK,
0,9% (N°1) u 33 % l1CK, 0,8 % (N° 2) cuiusarouje2o azeHma 8o BpemeHu

npu memnepamype 20 °C

Fig. 1. The change in the viscosity of the gel-forming solution of 33 %
PSC, 0,9 % (N° 1) and 33 % PSC, 0,8 % (N° 2) cross-linking agent over

time at a temperature of 20 °C

memnepamype

temperatures

3 4 5 6 7 8 ]
Bpema BblAepKKM, Y
--30 -#95 460

Puc. 2. 3asucumocms npo4Hocmu nonumepHo2o 2e44 33 % [1CK
u 0,7 % cuusarou,e2o azeHma om spemeHu 8b10epiHcKU NpU pauyHol

Fig. 2. Dependence of the strength of the 33 % PSC and
0,7 % crosslinking agent polymer gel on the soaking time at various
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B 06beme 11,14 noposoro o6bema o6pasua.

Mpu nycke obpaTHoit GuabTpauum BOAbI
NpoHKLLaeMoCTb CTabunn3npoBanach Ha ypoBHe
0,0025 mKm?2 nocne NPOKaYKN NNACTOBOW BOAbI
B 06beme 26,51 noposoro o6bema obpasua.

Takum o6pa3om, GaKTop 0CTaTOYHOro Co-
NpoTUBNEHUA NO BOAe nocie GuabTpaunm pe-
areHta lNCK B onbiTe 1 B NnpAMOM HanpasaeHun
coctasun 70,53, a B 06paTHOM — 53,6.

AHanornyHble MccnefoBaHWA NpPOBefeHbl
Ha o6pasuax 2\4663 1 3\4663 (Tabn. 2).

/13 pesynbratoB (hMNBTPALMOHHOIO TeCTu-
poBaHusa coctaBa MNCK (tabn. 2) BMAHO, 4TO
3aKayKa OTOPOYKM peareHTa BO BCEX OMbITax
npuBena K OYeHb 3HAYUTENbHOMY CHUXEHUIO
npoHuuaemoct 06paslLoB KepHa Mo BOAeE.
daKTop 0CTaTOYHOro COMNPOTUBNEHUA YBENu-
YMNCA NpU BLIJEPXKE peareHta nocne BBoAa
ero B o6pased,

TakxXe npoBefeHbl NCCNeAOBaHUA COBMe-
ctumoctu npogykta MNCK ¢ Bojon pasnuyHomn

180 2000
150 o 1600 &
T 12 R POYHQCTL. -~
7. 1201 Bpenn 1200 §
3 %0 800 2
30 400 =
e — 0

0,4 0,6 0,8 1 1,2 1,4
KoHuenTtpauusa HCl, % macc.

Puc. 3. 3asucumocms spemeHu Hayana
2e1e06pazosaHus U NPoYHOCMU 2e/is

om KoHyeHmpayuu conaHol kucaomsi 8 33 %
pacmsope [1CK npu 20 °C

Fig. 3. Dependence of the gel formation
initiation time and gel strength on the
concentration of hydrochloric acid in 33 % PSC
solution at 20 °C

MUHEepanu3aLuuu OoT NPecHoW A0 MNAOTHOCTM
1,16 r/cm>. Pe3ynbTathl MCCNe0BAHUI NOKa3a-
NN, YTO NPU BbICOKOW MUHeEpann3aLnm nonyTHo
no6biBaemoit Boabl npoayKT NMCK BO3MOXHO 1C-
No0Nb30BaTb CAMOCTOSATENIbHO KaK CEeNeKTUBHbIN
BOJOM30NMPYIOLLNIA peareHT [7, 8].

Ntormn

[poBegeHHble UNLTPALUOHHbIE UCCNEL0Ba-
HUA Ha 06pasuax KepHa nokasanu, 4to npume-
HeHue peareHTa [ICK npMBOAUT K CyLLECTBEHHO-
MY CHUEHWIO MPOHMLLAEMOCTH, @ TAKKe YTO Npun
YBENMYEHUN MUHEepanu3aLum nnacToBbiX BOA
06bekToB pazpabotkyu MCK MOXHO NPUMEHSATL B
KayecTBe CENEKTUBHON BOLOM30NALMUN.

BbiBOAbI

1. TlpoBeaeHbl UCCNe0BAHUA U OLEHKa BAUA-
HUA NPUPO/bl Y KOHLEHTPALUKN Pa3NnNYHbIX
KomnoHeHToB MCK 1 obpasytouierocs rens,
Temnepatypbl M MUHepanusauuu BOAbl
Ha MexaHu3m reneo6pasoBaHus. [loka-
3aHO, 4TO (PU3MKO-XMMUYECKMe CBOMCTBA
rens 3aBUCAT OT 3HAYEHWUA KOHLEeHTpauui
NoJIMMEPOB U KUCIOTO arexTa; yBennyeHue
KOHLEHTPaLUN KNUCNoro areHTa, nonmmepa,
HanonHuTena, Temnepartypbl U MUHepanu-
3auMmn BOAbl NPUBOANT K YMEHbLLIEHWIO Bpe-
MeHW Hauana reneobpasoBaHus, NPOYHOCTb
e 06pa3oBaBLLerocs reas yBennynBaeTcs.

2. Komnnekc ¢unbTpaLUOHHbIX UCCAef0Ba-
HWN Ha KEepHOBOM MaTepuane mnokasan,
4TO NpUMeHeHure CUNNKATHO-NONUMEPHbIX
reneit NO3BONAET CHU3UTb MPOHULAEMOCTb
NPOMBITbIX BOJOV He(PTAHbIX NPONNACcTKOB
[0 10 000 pa3 u npaKTMYyecKn He BAMAET
Ha NPOHMULAaeMOCTb He(hTeHaCbILLeHHbIX.

3. PaspaboTaHbl MoAndmKaLumnm NMCK
B Pas3fM4HbIX reonoro-u3nyecKnx ycno-
BUAX, B YACTHOCTWU: NMPUMEHEHWe Hanos-
HWUTeNerl NpU HanU4YMM CynepKoONNEKTOPOB
N TpeluH; yMeHblueHWe KOHLUeHTpauuu

KWUCNOTbl — ClUMBATENs NPW MOBbILLEHHBIX
nnacToBOM TemnepaTtype v MUHepannsaunm
NNacTtoBOW BOAbI.

4. TlpumeHeHue BOAOU30NALUOHHOWM TEXHOMO-
rMn Ha ocHoBe nccnegyemoro pearenta NNCK
MOXHO PEeKOMeHA0BaTb KaK OfWH U3 Hau-
6onee 3DHEKTUBHBIX METOAOB CO3AaHUA
BO/JIOM30/IALMOHHbIX 3KPaHOB B Ao6biBalo-
WX CKBAXWHax, BblpaBHUBAHUSA npoduns
NPUEMUCTOCTN HarHeTaTeNbHbIX CKBaXWUH
1 yBeNIMYEHUA 0XBaTa NnacTa 3aBogHeHneM
3a CYeT NOMHOM MAM YaCTUYHOW U30NALMUK
y)Xe MPOMbITbIX BbICOKOMPOHULLAEMbIX 30H
nnacra, repmeTusauny 3KCnayaTaumoHHbIX
KONOHH.
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Fig. 4. Dependence of the gel formation initiation time of 33 %
PSC solution on the concentration of hydrochloric acid at various
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Tabs. 2. [Napamempbl 06pa3y08 nocie 3kcnepumeHma
Tab. 2. Parameters of the samples after the experiment

O6pasey MpoHuuaemoctb  O6bem
no soge peareHta,
HauanbHas Keoa,  gonw Vrop
MKM?
1\4663 0,134 0,4
2\4663 0,131 0,4
3\4663 0,075 0,4

Bbigepxka, [poHuyaemocts  ®daktop

MUH no Boje nocne 0CTaToO4YHOro
peareHTa KBoa,  conpotuBnenus,
MKM? JONV ef.

15 0,0019 70,53

- 0,0034 38,53

30 0,0004 187,5

Puc. 5. luHamuka usmeHeHUs npoHuyaemocmu 8 onsime 1
Fig. 5. Permeability change curve in experiment 1

MpoHKLaeMoCTb ®dakTop ocTatoYHoro
no Bojie B 06paTHOM  COMPOTUBAEHMA
HanpasneHnm B 06paTHOM

KBoa, MKm? Hanpas/ieHnn, 40NN ef.
0,0025 53,60

0,003 43,67

0,00009 833,3
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conference, Moscow, 12—-15 October 2021,
SPE-206462-MS. (In Eng).

6. Porosa T.C. O6ocHoBaHue 7.
TEXHONOTMN BbIPABHUBAHWUA Npodunsa
NPUEMMUCTOCTU HarHeTaTeNbHbIX
CKBAMH Ha HETAHBIX MECTOPOMAEHUSAX
KOMMO3UUMUAMU Ha OCHOBE LEeNOYHbIX

CUMKATHO-NONUMEPHbBIX Fene.

Auccepraumsa. Mocksa, 2007. 154 c.

Cadapos @.3., BexHun C.A., Bynbcosuy CJ1., 8.
Wcmarmnos 0.3., ManbixuH B.U.,

Ncaes A.A., Taxaytanros P.U., Tenun A.T.
TpaccepHble UccneAoBaHWA U paboTsbl

no BIM B kap6oHaTHbIX KONNEKTOpax

MoBonKcKoro pernora B 2018 r. //
HedTaHoe xo3aicTBo. 2020. N2 4. C. 38-43.
OTY&T N0 MOAENNPOBAHMIO BO3AENCTBUA
noANMep-CUNNKATHOM KOMNO3MLUK

Ha o6pa3ubl KepHa. 000 YK «llewmaoiny,
AnbmeTbeBcK, 2011.

ENGLISH
Results 2. A set of fluid seepage tests on cores revealed that using silicate-
The seepage studies performed on core samples have revealed that polymer gels can reduce the permeability of oil interlayers exposed
using PSC reagent significantly reduces permeability and that it can be to water by up to 10 000 times and has almost no effect on
used as a selective water shut-off means when the salinity of formation the permeability of oil-saturated interlayers.
water of the developed structures increases. 3. The modifications of PSCs have been designed for different formation
conditions, including application of fillers in the presence of super
Conclusions reservoirs and fractures; reducing the concentration of crosslinking
1. The effect of the nature and concentration of various components acid at increased formation temperature and salinity of formation
of the PSC and the resulting gel, as well as of the temperature and water.
water salinity on the gel formation mechanism has been examined 4. Application of water shut-off technology based on the investigated

and evaluated. It has been established that the physical and
chemical properties of the gel depend on the polymer and acid
agent concentrations; increasing the concentration of the acid agent,
polymer, filler, temperature and water mineralization reduces the
time of starting the gel formation, while the strength of the resulting
gelincreases.

References

PSC reagent may be recommended as one of the most effective
methods to create water shut-off screens in production wells,
to perform conformance control of injection wells, and to improve
sweep efficiency by complete or partial isolation of already
flushed high-permeability zones of the formation and by sealing
the production strings.

1.

Khisamov R.S., Gabdullin T.G.,

Farkhullin R.G. Monitoring the development
of oil and gas fields. Kazan. Idel-Press,
2009, 408 p. (In Russ).

complications. Oil. Gas. Innovations, 2019,
issue 6, P. 58—62. (In Russ).

. Isaev A.A., Yunusov I.M., Novikov M.G.

Development of the integrated technology
BlockTech to restrict water inflow into the

2. Muslimov R.Kh., Abdulmazitov R.G. wells. Oil. Gas. Innovations, 2022, issue 8,
et al. Oil and gas potential of the Republic P. 92-94. (In Russ).
of Tatarstan. Exploration and development . Isaev A.A., Takhautdinov R.Sh.,
of oil fields. Vol. 2. Kazan, “FEN” Publishing Malykhin V.I., Sharifullin A.A. A set
House of the Academy of Sciences of solutions to reduce the water cut in well
of the Republic of Tatarstan, 2007, 524 p. production. SPE Russian petroleum
(In Russ). technology conference, Moscow,

3. Takhautdinov R.Sh., Isaev A.A., 12-15 October 2021, SPE-206462-MS.

Malykhin V.I., Sharifullin A.A. Restriction
of water inflows, flow deviation and
elimination of production string

(In Eng).

. Rogova T.S. The substantiation of the

conformance control technology in injection

wells at oil fields using compounds
based on alkaline silicate-polymer gels.
Dissertation. Moscow, 2007, 154 p.

(In Russ).

Safarov F.E., Vezhnin S.A., Vulfovich S.L.,
Ismagilov 0.Z., Malykhin V.I., Isaev A.A.,
Takhautdinov R.Sh., Telin A.G. Tracer
tests and conformance control operations
in carbonate reservoirs of the Volga region
in 2018. Oil industry, 2020, issue 4,

P. 38-43. (In Russ).

. Report on simulation of a polymer-silicate

compound’s effect on core samples.
Management company “Sheshmaoil” LLC,
Almetyevsk, Russia, 2011. (In Russ).

WH®OPMALNA OB ABTOPAX | INFORMATION ABOUT THE AUTHORS

lOHycoB Upek MusccapoBuy, BeAyLMii reonor oTaena pa3paboTku
mecTopoxaeHuin, 000 YK «lewmaown»,

AnbmeTbeBCK, Poccua

[ina koHTakTOB: yunusovim@shoil.tatais.ru

WUcaeB AHaTtonuii AHapeeBuY, K.T.H., BeyLLNIA UHKeHep oTaena
MHHOBaL M 1 3KcnepTn3bl, 000 YK «lllewmaoin»,
AnbmeTbeBCK, Poccus

TaxaytauHoB Pyctem LLlacharatoBuy, reHepanbHblil AVPEKTOP,
000 YK «lewmaown», AnbmeTbeBCK, Poccua

HoBukoB Makcum leHHaabeBuWY, 3aMeCTUTENIb FTeHEPAIbHOTO
LMpeKTopa, rnasHbii reonor, 000 YK «llewmaownn»,
AnbmeTbeBCK, Poccus

Manbixun Bnagumup UBaHoBMY, rnaBHbIi cnewmanmct no
MHHOBaLUMoHHON aeaTenbHocT, 000 YK «llewmaonn»,
AnbmeTbeBCK, Poccus

LWapudynnux Anmas AMUp3AHOBUY, K.T.H., HA4YalbHWUK OTAeNa
MHHOBaL M 1 3KcnepTn3bl, 000 YK «lllewmaoin»,
AnbmeTbeBCK, Poccua

Yunusov Irek Miyassarovich, lead geologist

at the field development department,

Management company “Sheshmaoil” LLC, Almetyevsk, Russia
Corresponding author: yunusovim@shoil.tatais.ru

Isaev Anatoliy Andreevich, ph.d in engineering sciences, lead
engineer at the department for innovations and examination,
Management company “Sheshmaoil” LLC, Almetyevsk, Russia

Takhautdinov Rustem Shafagatovich, general director,
Management company “Sheshmaoil” LLC, Almetyevsk, Russia

Novikov Maxim Gennadievich, deputy general director, chief
geologist, Management company “Sheshmaoil” LLC,
Almetyevsk, Russia

Malykhin Vladimir Ivanovich, chief specialist for innovation
activities, Management company “Sheshmaoil” LLC,
Almetyevsk, Russia

Sharifullin Almaz Amirzyanovich, ph.d in engineering sciences,
head of department for Innovations and examination
Management company “Sheshmaoil” LLC, Almetyevsk, Russia

I3KCNO3NLUNA HE®Tb FA3 AMPEJIb 2 (95) 2023



