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COOpHUK TE3UCOB A0KIA0B MeEKIyHAPOAHOM HAYYHO-MPAKTUYECKON KOH(pEpEeHIIN
«ITepcrieKTUBbI MPUMEHEHUS XMMHUYECKMX METOJIOB YBEJIMYEHUS HE(TEOTAauu TIIACTOB
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COOpHUK BKITFOYAET TE3WCHI AOKIAAOB M KPaTKyrd MHMOpPMALMIO O AOKIAAYMKAX
MexayHapoaHOH HAy4YHO-IPAKTHYECKOH KOH(pepeHuuit «llepCrneKTBbl TPUMEHEHUS
XUMUYECKHX METOAOB YBEIMUCHUsT HePreoTaaun miactoB (XMVYH) Ha no3aHel craauu
pa3paboTKm.

IIpumenenue xumuyeckux MYH nMeeT MMPOKUN CHEKTP NPUMEHEHUS U BBICOKHE
nokasaren 3PQPEKTUBHOCTH, COOTBETCTBEHHO, OOJIBIIME TEPCIEKTHBBI W TMOTCHIMAT
BHEPCHUS HA HEQPTAHBIX MECTOPOKICHUSX.

B cOopauke TpyaoB TOO «KMI'T HHXUHUPHUHTY» W3JIOKEHBI PE3YJIbTAThI
AHATIUTHYECKUX, JA0OPATOPHBIX, HEPTErazompoMBICIOBBIX PAOOT HA H3Tamax OLEHKH
NPUMEHUMOCTH W BHEAPEHUSI TEXHOJMOTMH XuMuueckux MYH, pacCMOTpEHBI pe3yJibTaThl
COBPEMEHHBIX HAYYHBIX, TEXHOJOTMYECKUX W MPOU3BOJCTBEHHBIX MPOLECCOB B 00JIACTH
XUMUYECKMX METOJOB YBEIMYEHUs He(TeoTAaunm [uis yCJIOBHH  HE(TErasoBbIX
MECTOPOKIAECHUI, NPEACTABICHbI COBPEMEHHBIE WHHOBALMOHHBIE MOAXOJbl HAYUYHBIX
MCCIIETOBAHU 1 JIy4lINe MPOU3BOACTBEHHBIC MPAKTUKH IPU PEean3alii TEXHOIOTHH. Ps
CTaTei MOCBALICHBI aKTYaJIbHOW TEME MOJECITMPOBaHMs XUMUYecknx MYH.

COOpHUK TPEACTABISIET WHTEPEC Ui HAYYHBIX PaOOTHUKOB, NPEACTABUTENICH
AKCHEPTHOTO €OO0MIECTBA, NPOPECCHOHATBLHON U JIEJIOBOM  OOMIECTBEHHOCTH, IS
CHELUAIMCTOB HEPTErazoBoro npopuias M TeX, KTO HMHTEpecyercs MpodaeMaMu
NOBBIIIEHUS 3PPEKTUBHOCTH U Ka4eCTBA JOOBIYM YIIIEBOIOPOAOB.
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A PRAGMATIC APPROACH TO POLYMER FLOODING TO ACCELERATE
IMPLEMENTATION

Antoine THOMAS,
Independent consultant
Previously SNF Technical Head Oil & Gas, ®paHuunsa

MPAKTUYECKW NOAXO/[ K YCKOPEHWIO BHEAPEHWA MOJIMMEPHOIO
SABOAHEHWNA
AHTyaH Towmac
HeszaBUCUMbI KOHCYNbTaAHT, JINOH, ®paHumA.

B paHHOW cTaTbe W3M0XKEH MNPAKTUYECKWIA OMbIT,
MO3BO/AIOLLMIA  YCKOPUTL  BHELPEHUe  TeXHO/I0rum
MONVMEPHOr0 3aBOAHEHUS C  LENbl  YBENYEHUS
HepTeoTAauM Ha  3pefibiX  MecTOpoXaeHusx. B
YCNOBUAX OrpaHMYeHHbIX WUHBECTULMIA B pasBefKy W
CHWXeHMs  HepTefoObluM  BHeApeHWe  MeTOAOB
YyBENMYEHNS  He(hTeoTAauu  MAactoB  ABNSETCH
Heo6X041MbIM LIAroM A1 NoAJepXKaHUs CTabWIbHOro
YPOBHS  [0O6blUM M COKpaweHus  06beMOB
LUMPpKYy/Mpylowed B cucTeMe  BOAbl.  HepasHue
nccnefoBaHNA MoKasaM, UTO YuMTbIBas MOSHbIN
YXU3HEHHDBIA LMK MEeCTOPOXAEHWUS MpPW 3aBOAHEHWUN,
3aKauka NONMMEPHOr0 pacTBopa MOXeT
CMoco6CTBOBATL  COKpALLEHUIO  3Heprosatpar U
amuccuii COz2, 1 Npu 3TOM 6bITb Gosee peHTabenbHOM,
4eM 3aKaudka Bofbl. KpoMme Toro, B cTaTbe MpeanioXeHbl
NpakTUYecKMe  peKOMeHJauum N0 YCKOPEHWHO
nepexofa K OMbITHO-NPOMbILINEHHBIM WCMbITaHUAM
MONMMEPHOr0 3aBOAHEHWS U ONTUMM3ALMN 3aKauKM C
LeNbio  ObICTPOrO MOMYYEHUS LEHHbIX AaHHbIX /15
060CHOBaHNA MacLLTabupoBaHUA TEXHO/OT UK.

OCHOBHasl Lieflb CTaTby - NOKa3aThb, YTO OpUEHTALMS
WCKMHOUNTENBHO Ha MpubbINBHOCTL MpKU  BbIGOpE
TeXHOMOrMM HepTefo6bLIYM NpUBENa K TOMY, YTO Ha
CErOAHAWHNA  f[eHb  HejTerasoBble  KOMMaHWK
[006bIBalOT B OCHOBHOM BoZy. [laHHas npobiiema MoxeT
OblTb B ONPeAeneHHOW CTEMeHW pelleHa npu
OMnepaTVBHOM BHELPEHUN TakKuX TEXHONMOIWIA, Kak
NOIMMEPHOE 3aBOAHEHNE.

Joknaguvk: Toma AHTYaH - UHXEHep-HeTAHUK.

O6naCTb  Hay4HblX  WHTEpecoB:  MOMMMEPHOE
3aBOAHEHMe, NCKYCCTBEHHbIN WNHTENNeKT,
CECMMYECKUIA MOHUTOPWHT.

This paper provides hands-on knowledge to
accelerate the deployment of polymer flooding to
increase oil recovery from mature reservoirs. With a
lack of investments in exploration and declining
productions, enhanced oil recovery techniques are a
must to maintain decent production plateaus and
minimize the water volumes handled. Recent studies
have also shown that, considering the full life cycle of
any field under waterflooding, polymer injection can
reduce energy wastes, COz emissions and be more cost-
effective than water injection. We will also provide a
series of guidelines to quickly move towards field trials
and optimize the injection to obtain fast and valuable
results to sanction a larger deployment.

The main goal of this paper is to show that
considering profitability only in the choice of the
recovery technique has led to a situation where Qil and
Gas companies are now water producers mainly. A
problem which can be partially fixed by rapidly
implementing techniques such as polymer flooding.



MOBBINEHUE HEGTEOTIAUYA MECTOPOXKIEHUI BEICOKOBSI3KUX HEDTEM
OU3NKO-XUMNIYECKUMHU METOJAMU
Abbacosa C.B.
Azepoaiigxanckuii I'ocynapcreennniii YHusepcuter Hedpru u IlpombimiienHoctu, r. baky

INCREASING OIL RECOVERY OF HIGH-VISCOSITY OIL FIELDS BY PHYSICO-
CHEMICAL METHODS
Abbasova Samira Vagif
Azerbaijan State University of Qil and Industry, Baku

JlaHHast CTaThsl MOCBSAINCHA OLICHKE TCHACHIMH U
MCPCIICKTHB MPOrPECCUBHOMN YBOMIOLIUH B CHESPE HOBBIX
cnocoGoB pocta JOOBIYH U YBEIUYCHU HEPTCOTIAYH,
OCHOBAHHBIC HA HCIOJB30BAHUH (PH3UKO-XUMHUICCKUX
€noco0oB.

Lenp gaHHOW PabOTH 3aKIHOYACTCSA B OLICHKE H
HAYYHOM 000CHOBaHNHU PE3YIBTATHBHOCTH
MPUMCHCHHUS YIIYUIICHHOW TEXHONOTHH XHMHYECCKOTO
3aBOJHCHHS C HCIOJIb30BAHHEM CMECH PacTBOPOB
[TAB, menoun u momumepoB (ASP) amsa paszpabGotku
MECTOPOKACHUN HedTH BBICOKOH BSI3KOCTH.
OOHapyKeHO, 4TO BCE TPH  KOMIIOHCHTA
B3AUMOJOIOMHACMBI W VIIYYLIAIOT JACHCTBHS APYT
apyra.

[IpoBeacHHBIN aHaTM3 HANPABICH HA VIYUIICHHE
TCXHUKH XHMHYCCKOTO 3aBOJHCHHS, IO3BOIISIOIICH
3HAYUTCIBHO TMOBBICUTh HE(PTCOTHAYY IUIACTOB IO
CPaBHCHHIO C OOBIYHBIM 3aBOJHCHUCM.

BeneactBue  MCMONB30BAaHMS — BBINICYKA3aHHOM
MCTOMUKHA  3aBOAHCHUS ¢ mnpuMmcHeHmemM  ASP
MPEACTABISICTCS.  BO3MOXKHOCTh  PACIIUPHUTH  OXBaT

I1acTa 3aBOJHCHHEM U JOOBITh BCIIOMOTATCIBHO 10
30% nedTH, ocTaBIICHCA B 3TOM IIIACTE.

IMoxGop cmocoGa, mpUCYINETO s KOHKPETHOM
3ameKu, TPEOYST TLIATCIBHOTO €€ HCCICAOBAHHS U
O0OCHOBaHMSI KAk C TCXHHYCCKOW, Tak H C
SKOHOMHYECKOH Toukm 3peHus. Crex1oBaTeabHO, Cmé
HA paHHCH CTaguM IUIAHUPOBAHHUS HEOOXOIMMO
onpcaAC/IUTb TAKHC YCIOBU:, KaK AOCTYIMTHOCTD
3aKaYMBACMOr0 arcHTa/QuIouna, pPe3yIbTaTUBHOCTb
MCTOAQ, BBIIIOJHCHHC TCXHHYCCKHX Tpe6OBaHI/II\/'I u
VCIAOBHH, a TaKKEC OLCHUTE OIKOHOMHUYCCKYIO
LEIeCO00Pa3HOCTh UCTIOIB30BAHUS MCTOIUKH.

This article is devoted to the analysis of trends
and prospects for innovative development in the field of
new methods of production stimulation and enhanced
oil recovery, based on the use of physical and chemical
methods.

The purpose of this work is to evaluate and
scientifically substantiate the effectiveness of the use of
advanced chemical flooding technology using a mixture
of surfactant, alkali and polymer (ASP) solutions for the
development of high-viscosity oil fields. It is shown that
all three components mutually complement and
improve each other's actions.

The study is aimed at improving the technology
of chemical flooding, which allows to significantly
increase oil recovery compared to conventional
flooding.

As a result of the application of the above ASP
flooding technology, it is possible to increase the
coverage of the reservoir by flooding and recover up to
30% additional oil remaining in this reservoir.

The article also proposes a method for
determining the main dynamic characteristics of non-
Newtonian oil displacement based on ASP technology.

The choice of a method suitable for a particular
reservoir requires careful study and justification from
both a technical and economic point of view. Thus, at
an carly stage of planning, it is important to determine
such parameters as the availability of the injected
agent/fluid, the effectiveness of the method, the
fulfillment of technical requirements and conditions,
and also to assess the economic feasibility of using the
technology.



MNMPUMEP NEPEXOOJA HA BOJIEE HUSKOMWHEPA/TM3OBAHHYKOBO4Y KAK METO/
MOBbLILLUEHNA 3O PEKTNBHOCTW MO/TIMMEPHOIO 3ABOAHEHINA
Abunpos XK.
CH® BocToK, r. Anmatsl, PK

EXAMPLE OF TRANSITION TO LOWER SALINITY WATER AS A METHOD OF
INCREASING THE EFFICIENCY OF POLYMER FLOODING
Abirov Zh.
SNF Vostok, Almaty, RK

Joknaguvk: AbmpoB XXaHfoc >KaHMGeKOBMY - CTapLUnii
TKC, Maructp ENSG de France.

HanpasneHus:

3anyck W COMPOBOXAEHVE  MPOEKTOB

NOMMMEPHOI0 3aBOAHEHMACO BCEX acreKToB: Xumuns, eonorus,
O6opyaoBaHve. [NpuMeHeHVe nonuvepoB Ans: [MoBbILLIEHNS
HedteoTgaum, BypeHus, Mvapopaspbisa Mnacta, Lobblun MiA,

MNoBbILLIEHVE
OrpaHnyeHns

3hheKTMBHOCTM  NnacTa,  mapomnsonsaummm
BozoonputoKkOUnCTKN CTOYHbIX "

NPOMbILLIEHHBIX BOf, MblienogaBieHus.

MoNMMepHOE  3aBOAHEHWE OAVH W3 LUMPOKO
NPUMEHSIEMbIX METO[0B XMMWYECKOTO MOBbILLIEHNS
HedhTeoTAauUM NPUMEHSIEMbIX HA KaK 3pe/ibIX, TaK 1 Ha

MOJI0fbIX MECTOPOXAEHUSAX. MoBbILLIEHME
3PPeKTUBHOCTI 1 Y/yULLIEHWE NMPOEKTOB MOSIMMEPHOr0
3aBOfHEHVS  UMElWMMUCA  MeTofjamu  Beerja

aKTya/ibHO. [laHHas CTaTbsi paccMaTpyBaeT peasibHbIi
npyMep repexoja C BbICOKOMUHEPa/IM30BAHHOW Ha
6onee HM3KOMUHePa/TM30BaHHYHO Bogdy A
NPUroTOB/IEHUS MO/IMMEPHOr0 PacTBopa Ha MpoeKTe
Nno/IMMepPHOro  3aBogHeHVs.  [epexos Ha  6oree
H/3KOMWHEPa/IM30BaHHY0  BOZLY 4acTo  SAB/ISETCA
[OCTATOYHO MPOCTbIM U 3(PEKTUBHBLIM  CIOCO60M
MOBbILLEHNS 3(PEKTMBHOCTM W CHVXKEHWUA 3aTpar
nonvmepa. B cratbe OyAyT pacCMOTPeHbl CpaBHeHWe
3heKTUBHOCTM MOMMMEPA HAa BbICOKO W HU3KO
MWHEPa/IM30BaHHbIX BOJAX.

Polymer flooding is one of the widely used methods
of chemical enhanced oil recovery, used for both mature
and new fields Increasing efficiency and improving
polymer flooding projects with available methods is
always important. This paper considers a real world
example of switching from high salinity to lower
salinity water for polymer solution preparation in a
polymer flood project Switching to lower salinity water
is often a fairly simple and effective way to increase
efficiency and reduce polymer costs. This paper will
consider a comparison of the effectiveness of the
polymer on high and low salinity waters.



MPOEKT XMMWNYECKOIO 3ABOAHEHNA HA MECTOPOXAEHWIW BEJTEBUT
AuHTponoB A.B., Byk K.
HTL, HNC-HadTarac, r. HoBu Cap, Cepbus

CHEMICAL FLOODING PROJECT AT THE VELEBIT FIELD
Antropov A.V., Vuk K.
NTC NIS-Naftagas, Novi Sad, Serbia

Joknagumk: AHTponoB AHapeii BMKTOpPOBUY - Hay4Hble

HanpasneHnA:

MNPakTn4yeckoe TnMpUMEHEHNE XUMUYECKUX U

rasoblx MYH, uwucgposas TpaHchopmaumsas HedTerasosom
[ene, co3faHve 1 ynpaeneHve noaseMHbIMu Xpasunuamuy CO..

Byk KanuHmu - HayuyHble HanpasfeHns: MpaKTuyeckoe
NMpMMeHeHVe rasoBbIX W Xummyecknx MYH, ontummsaums
pa3paboTKM  MeCTOPOXAEHWA  Ha  NO3AHei  cTaguuu
MaKCMMM3aLMs KO3 (ULIMEHTA M3B/EYEHMs HepTK, pa3paboTka
TPeLMHOBATbIX  KOJJIEKTOPOB,  CO3JaHWe U ynpasfeHue

noasemMHbIMK XpaHunuwamu COz.

BaaHHol paboTe onmcbiBaeTcA NPOEKT MO BblGOpY
ONTUMaNLHOIO AM3aiiHa XMMUYECKOr0 3aBOAHEHUSA Ha
mecTopoxaeHun Benebut (Pecny6nuka Cepbus),
HaxOoAALLEerocs Ha 3aBepLUatoLLein CTagunm paspadboTKu.
BblbpaHHbIli  06beKT pa3paboTKM  XapaKTepusyeTcs
BbICOKOI MpoHMLaeMocTbio Konnektopa (0.6-5 Aapcw),
COCTOSALLIETO MPenMyLLEeCTBEHHO 7K cnabo
KOHCONMAMPOBAHHOTO  necyaHuka. Ha  obbekTe
M3Ha4aIbHO NPUCYTCTBOBa/IN 06BbEMHasA ra3oBas Lwanka
N aKTVWBHbIA BOAOHAMOPHbLIA  FOPM3OHT. Beugy
YKa3aHHbIX OCOOEHHOCTE MNacTOBOE AaBfeHME Ha
MECTOPOXEHUN 3a ANUTENbHYIO UCTOPUIO Pa3paboTKu
MPaKTUYECKN  HECHWKANOCb, COOTBETCTBEHHO B
opraHmsaumm cuctemsl MM, He 66110 HEO6XOAUMOCTH.
Mpn atom npoekTHbIn KNH cocTaBnseT 6onee 65%.
OpfHako rnyboKuin aHaM3 pa3paboTKM MOKasblBaeT
noTeHUMan MOMNoyYEHNO AOMNOMHUTENIbHON A06bIYK
HeqTI 3a cyet CHWXeHUs OCTaTO4HOM
He(bTeHacbILeHHOCTM  npu 3akauke [1AB B
KOMOMHaLMK C NOMIMMEPOM.
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This paper describes a project of selection the
optimal design for chemical flooding at the mature oil
and gas Velebitfield (Republic of Serbia). This field is
characterized by a high permeability of the reservoir
(0.6-5 Darcy), consisting mainly of pure-consolidated
sandstone. The reservoir initially had a voluminous gas
cap and anactive aquifer. Inview of the sefeatures, the
field pressure has not practically decreased over the
long history of development; therefore, there was no
need to organize are servoir pressure maintenance
system. At the same time, the projected oil recovery
factor is more than 65%. However, adeep analysis ofthe
field development shows the potential too btain
additional oil recovery by reducing the residual oil
saturation when injecting surfactants in combination
with a polymer.



BUHAPHbIE COCTABbI OT/IOXXEHHOIO AENCTBUA ANA
TEPMOIA30XVUMWNYECKOIO BO3AENCTBUNA HA MNACT
AHppunawivi B.B.

K®dY, r. KasaHb, P®

BINARY COMPOSITIONS OF DELAYED ACTION FOR THERMAL GAS-CHEMICAL
TREATMENT OF THE FORMATION
Andriyashin V.V.
KFU, Kazan, RF

Joknaguvk: AHapuAWwMH Butanuin  Bnagnmuposuy
KaHAMAAT XUMUYECKUX HayK, CTapLUUIA HAYUHBbI COTPYHMK.

HayuyHble HanpaBneHus: Pa3paboTka TepMOrasoXumm4eckmnx
COCTaBOB, MEHOKUC/NOTHbIX COCTaBOB.

B 3TOi cTatbe OMUCHLIBAOTCA MPEUMYLLECTBa U
apeKTBHOE  NPUMEHEHWE  OMHapHbIX  COCTaBOB
OT/IOXKEHHOIO [EeNCTBMA ANS TePMOra3oXMMMYecKoro
BO3/[eCTBUA Ha NNacT.

bnarofaps KOMI/IEKCHOMY noaxoay,
BK/IHOYAIOLLEMY  MCMO/b30BaHMe OWHapHbIX CMecel
OT/IOXKEHHOIO  JeMCTBUS, CTaHOBUTCH  BO3MOXHbIM
BO3/e/CTBME Ha €nabo ApeHMpyeMble YYacTKu Heap.
BuHapHbIA cocTaB OTnoXeHHoro paeicteus (BC) -
XMMUYeCKas KoMMno3uyms a30TcofepKaLLmx
COEUHEHWU C  KOHTPONMPYEMbIM MO  BPEMEHW
3arnyckOM peakuuu, NpuBOAALEl K 06pa3oBaHUIO
60NbLIOr0 KONMYeCTBa MHEPTHOrO rasa u tenna. Mpu
npaBuibHOM Mofbope cocTaBa Mbl MO/y4aeM CBOEro
poja TePMOXMMMWYECKWIA ra3oreHeparop, B npouecce
paboTbl KOTOPOro NMPOVUCXOANUT XMMUYECKas peakLums ¢
BblJE/IEHMEM  TOpAYMX  Ta3oB B WHTepBasle
MPOAYKTMBHOIO  mn/acta.  Bblgenvslieecs  Tenno
Croco6CTBYET HarpeBy nacta, 06pasyroLmiica B Xxoge
peakuMn  ra3  MOBbIWAET  [aBfeHue,  CO34aeT
[OMNOSHUTE/IbHbIE  TPELUMHbI, YTO B COBOKYMHOCTYU
Nno3BonseT 3PQPeKTUBHO oUnCTUTL M3 M NOBLICUTL
He(hTeoTaauy.

Llenbio aTOro uccnepoBaHus SBASETCSA NPUMEHeHNe
OMHApHbLIX COCTaBOB OT/IOXKEHHOr0 [JelCTBUA  ANs

TEPMOra3oXvMUYeCKOro  BO3AENCTBMS M OLEHKa
aeKkTMBHOCTM  BO3AencTBUMA BC  OTNOXKEHHOrO
[leACcTBUS.

Paper describes the benefits and effective
application of delayed action binary compositions for
thermal gas chemical stimulation of the formation.
Thanks to an integrated approach, including the use of
binary mixtures ofdelayed action, it becomes possible
to influence poorly drained subsoil areas. Binary
delayed action composition (BS) is a chemical
composition of nitrogen-containing compounds with a
time-controlled start of the reaction, leading to the
formation ofa large amount ofinert gas and heat. With
the correct selection ofthe composition, we get a kind
ofthermochemical gas generator, during the operation
ofwhich a chemical reaction occurs with the release of
hot gases in the reservoir interval. The released heat
contributes to the heating of the formation, the gas
formed during the reaction increases the pressure,
creates additional cracks, which together makes it
possible to effectively clean the bottomhole zone and
increase oil recovery.

The main goal of this research is to use delayed
action binary compositions for thermal gas chemical
treatment and evaluate the effectiveness of delayed
action BS exposure.
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ABTOMATU3VMPOBAHHbBLIV PACYET MAPAMETPOB MOJIMMEPHbLIX OTOPOYEK MPU
NCMONb3OBAHUW TENMEPUHIA
MpomaH A.A., EHVMH A.WN., KannnnHu K.M ., MeTpoBa HO.I1., Pacteraes H.B., Tuxomunpos C.b.
CaHKT-MeTepbyprcknii rocysapcTBeHHbIA YHUBEPCUTET

AUTOMATED CALCULATION OF POLYMER SLUGS PARAMETERS DURING TAPERING
Bakharev F.
SPBSU

Joknaguvk: bBaxapes ®degop J/IbBOBUY - KaHAUABT (IU3NKO-
MaTeMaTUYeCKMX HayK, CTapLUM Hay4HbIA COTPYAHUIA CaHKT-
MeTepbyprckoro rocyAapcTBeHHOro YH1UBEPCUTETA.

B foknage npennoniaraeTcs M3NoXUTb NOAXOAbI K
OLiEHKE CKOPOCTM POCTa 30HbI CMELLIMBAHWS Ha MPaHuLIE
OBYX 0TOpPOYEK pasHol BA3KOCTU npu
CMELLIMBAIOLLIEMCA BbITeCHeHMM. Kraccryeckre Mogenm
Kosanida wn Topga-JIoHrctaa He Bcerja [JaroT
YAOB/IETBOPUTE/bHBIA  pe3ynibTaT U He [0MycKakoT
pasyMHOro BK/IOYeHWUA afcopouum B MapaveTpbl
Mogenn. ANbTepHATUBHBIV NOLXO0A OCHOBAH Ha MOAEeN
TFE (transverse flow equilibrium), koTopas no3sonset
OLIEHUTb CKOPOCTM WCXOASA W3 CBOMCTB MO/IMMepa.
Co0TBETCTBYHOLLME OLIEHKM MPUBOAAT K BO3MOXHOCTU
pacueTa napameTpoB MoIMMEPHBLIX 0TOPOYEK MPU yUeTe
1CIMO/Ib30BaHNA TEXHO/I0rNN MOCTerneHHOro
MOHDKEHWSA BA3KOCTW, UTO, B CBOKO O4epesb, No3BosseT
YMEHbLUMTL  U3LEPXKM  MPUMEHEHMSA  TEXHOMOMUN,
NyTeM 3KOHOMUM 06beMa 3aKa4MBaEMOro NosvMepa.
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We plan to present some approaches to estimating
the growth rate ofthe mixing zone at the boundary of
two slugs with different viscosities in case of mixing
displacement. The classical Koval and Todd-Longstaff
models do not always give a satisfactory result and do
not allow reasonable inclusion of adsorption in the
model parameters. An alternative approach is based on
the TFE (transverse flow equilibrium) model, which
makes it possible to estimate the rates based on the
properties ofthe polymer. Appropriate estimates lead to
the possibility ofcalculating the parameters of polymer
slugs during the use oftechnology of gradual viscosity
bancs, which, in turn, reduces the costs of using the
technology by saving the volume ofinjected polymer.



TECTUPOBAHWE TMAPOANHAMMNYECKOIO CUMYNATOPA HA TMIPEOMET
KOPPEKTHOCTM MOAENNPOBAHWNA MOMTMNMEPHOIO 3BABOAHEHNA B MACLWUTABAX
MPON3BOACTBA
Bekbay B.E.

TOO «KMI™ UHxnHupuHr», r. Hyp-CynrtaH, PK

TESTING OF A RESERVOIR SIMULATOR FOR THE CORRECTNESS OF MODELING
POLYMER FLOODING ON A PRODUCTION SCALE
Bekbau B.E.
KMG Engineering LLP, Nur-Sultan, RK

Joknapguvk: Bekbay BakbepreH Epmek6ain” bl - BefyLIWit
HayUHbliA cOTPYAHUK, PhD.

HayuHble
BblUNCNTENbHASsA

HanpaBneHuA: MexaHuKa XUAKOCTU N
rmopoanHamMmunka, MaTemMaTtmnyeckoe

rasa,
"

YMCNEHHOE MOZENMPOBaHMEe TeYeHMs XKMAKOCTE B MOPUCTbIX
cpefiax, MofieNMpoBaHyie 3afiay NOBbILLIEHUS He(ITeOTAAuMN.

B [pgaHHOM cTaTbe paccmaTpuBaeTcs  OLeHKa
[0CTOBEPHOCTU pe3y/ibTaToB MOZe/IMPOBaHNS
MONMMEPHOr0 3aBOAHEHMS HA BOCTOYHOM Y4acTke
MEeCTOPOXAeHUA Kanamkac HOBbIM
rMOPOAMHAMUYECKAM  CUMYNATOPOM  NyTéM  UX
COMOCTaB/IEHNS C  aHaIOTMYHbIMK  pe3ynbTaTamu
MOJENMpPOBaHNS  TMAPOLNHAMUYECKMX CUMY/IATOPOB
Eclipse 100 n tNavigator.

Pa3paboTka onTUMasbHbIX CTPATErMiA XMMUYECKNX
METOAOB  YBENMYeHUs  He(TeoTAaun  Tpebyet
NPUMEHEHNS  TMAPOAMHAMMUYECKOTO  CUMYNSTopa
XMMMWYECKOTO 3aBOAHEHWS. [aXe ecnu CyLiecTBYHT
rMAPOAUHAMUYECKME CUMYNATOPbI ANA 3TUX Lenen,
OHW 3aBUCAT OT MPOW3BOAWTENEA, U MOKYNKa WX
NULEH3NIA 3aHMMaeT 3HaAUYUTENbHYK A0 GromKeTa
Hay4HO-UCCNeA0BaTeNbCKUX YUPEXAEHWIA.

Llenblo  JaHHOrO  WUCCneoBaHUs — SIBNsieTCs
paspaboTka W TEeCTUPOBaHWe TVAPOANHAMUYECKOTO
cuMynsTopa  Ans  MOJENMPOBaHMs  MPOLIECCOB

YBETNYEHUA HerTeOT,EI,a‘-IVI XUMUYECKNMKU MeTOoAaMN.
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This article discusses the assessment of the
reliability of the polymer flooding simulation results in
the eastern section of the Kalamkas field using a new
reservoir simulator by comparing them with results of
reservoir simulators Eclipse 100 and tNavigator.

The development of optimal strategies for chemical
enhanced oil recovery methods requires the use of a
chemical flooding reservoir simulator. Even if reservoir
simulators exist for this purpose, they are dependent on
manufacturers, and purchasing their licenses takes up a
significant portion ofthe budget of research institutions.

The purpose of this study is to develop and test a
reservoir simulator for modeling chemical enhanced oil
recovery processes.



METOAONOIMMYECKME OCOBEHHOCTW NPOBEAEHUNA XUMUMNYECKWMX
TPACCEPHbBIX TECTOB
BonoTtos A.B.
KasaHcKuil hegepanbHblii yHUBEPCUTET

METHODOLOGICAL FEATURES OF CARRYING OUT CHEMICAL TRACER TESTS
Bolotov A.V.
Kazan federal university

Joknaguuk:

bonotoB AnekcaHgp Bnagumuposund

KaHAMZAAT XMMWYECKMX HayK, CTapLUMii Hay4HbI COTPYAHVK,
[IOLIEHT.

HayuHble HanpasneHus: dusnyeckoe mopenvposaHve MYH,
TepMoanHaMuKa pesepeyapos, TPW3, xvMnyeckune TpaccepHble
nccnefoBaHus.

B nocneaHee Bpemst LUMPOKOE pacnpoCcTpaHeHue Ans
onpefeneHnss 0CTaTOYHON HEe(TEHACbILEHHOCTN 1
OUEHKM  MOTeHUMana  MPUMEHeHMs  MEeTOZOB
YBENMYEHUS HepTeoThaunm Monayumna TexHONMOorus
TpaccepHoro TecTa. TpaccepHble UCCNef0BaHNA UMEKOT
PAL  METOAONMOrMYECKMX OCOOEHHOCTE, OfHa W3
KOTOpPbIX CBSi3aHa C MOArOTOBKOM MNacTOBOM BOAbI,
COofiepXKallein aHanm3mpyemblii Tpaccep. Ha ocHoBe
onbita  naboparopum MeTOZ0B yBeNnyeHuns
HetbTeoTaaun HLUMY K®Y, nonyyeHHOro B AaHHOM
obnactu, B HacTosLel cTatbe  W3M0XKeH
nocnefoBarteslbHbli  anroputM  NpobonoaroToBKM
NNacToBOM BOZbl, MO3BONSAOLLMIA il
YLOBNETBOPUTENBHOIO YPOBHS CHU3UTb
KOHLIEHTpauuto BELLECTB, MeLLarLLNX
[EeTEeKTUPOBAaHMIO TPACCEPHbIX COELUHEHWIA.

Llenbto 4aHHOro uccnegoBaHua SBASETCS OnNucaHue
METOAO0/IONNYECKMX ~ OCOBEHHOCTE  MpoBeAeHUs
XVIMUYECKMX TPacCepHbIX TECTOB A1 KAYECTBEHHOIO U
KO/IMYECTBEHHOIO aHanmn3a KOHLEeHTpauuy TpaccepoB
npyv OLEHKe OCTaTOYHON HeqTeHACbILIEHHOCTX M0
TexHonorusm SWCTT/PITT.
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Recently, tracer test technology has become
widespread for determining residual oil saturation and
assessing the potential for using enhanced oil recovery
methods. Tracer studies have a number of
methodological features, one of which is associated
with the preparation of formation water containing the
analyzed tracer. Based on the experience of the
Laboratory of Enhanced Oil Recovery Methods of the
world-class Research Center of KFU, obtained in this
area, this article describes a sequential algorithm for the
formation water sample preparation, which makes it
possible to reduce the concentration of substances that
interfere with the detection of tracer compounds to a
satisfactory level.

The purpose of this study is to describe the
methodological features of conducting chemical tracer
tests for the qualitative and quantitative analysis of
tracer concentrations when assessing residual oil
saturation using SWCTT/PITT technologies.



onbIT NMPUMEHEHWME SWCTT ANd OUEHKN 3O PEKTVNBHOCTW MNMAB-
MNOTIMMEPHOIO SABOOHEHWA B MOMNEBbLIX YC/TOBUNAX
BoHpgapb M.HO., OcunoB A.B.
OO0 «I"a3npoMHe(pTb-TEXHONOITMYECKMe NapTHepcTBa», r.Mocksa, P®

SWCTT APPLICATION FOR SURFACTANT-POLYMER FLOODING EFFICIENCY. FIELD
CASES AND EXPERIENCE
Bondar M.Y., Osipov A.V.
Gazpromneft-technological partnerships LLC, Moscow, Russia

Joknaguuk: BoHgaps Mwuxann HOpbeBuY Hay4Hble
HanpaeneHus: pasBuTMe NpoektoB XMYH, Xumuyeckuii
NHXUHWUPUHT

Ocwvinos AHfpeit BanepbeBnY-KaHANAAT TEXHUYECKMX HayK.
HayuHble HanpasneHus: M'MApOAYHAMUYECKOe MOLENPOBaHNe
METO/I0B MOBbILIEHNS HENTEOTAAUN.

B aToii cTatbe onucbiBaetca onbIT MAO «l"a3npom
He()Tb» MO MNPOBEPKE B  MOJMEBbIX  YC/OBUAX
appeKTMBHOCTM BbIOPaHHLIX AB 1 nonumepa, a
TaKKe pa3paboTaHHOTO0 XMMUYECKOrO AM3aliHa Ha
X0/IMOropckom mectopoxzeHunn B 2020-2022 rr.

C nomowplo MeTofa OnpefeneHUs OCTaTOYHON
He(hTEHACLILLLEHHOCTN C XUMUYECKMMMN Tpaccepammn Ha
eAVHUYHBIX CcKBaXMHax (SWCTT) Oblno oueHeHo
CHWKEHME HeTEeHACILLIEHHOCTUN 1 PacCYnTaH NpmMpocT
KWH npu ncnonb3osaHuun MAB aByx Mapok B [ABYX
XUMWUYECKMX  Au3aiiHax (COBOKYMHOCTb — pa3MepoB
OTOPOYEK, WX MOCMef0BaTe/lbHOCTU U KOHLEHTpauuu
XVIMUYECKMX areHToB B HUX). Takke Obin nposefeH
TECT Ha MPUEMUCTOCTb /1A OLEHKWN B/IUAHUSA 3aKauKu
MOJIMMEPHbIX PACTBOPOB Ha MPUEMUCTOCTb CKBAXKUH.
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This paper describes Gazpromneft's experience in
field testing of the efficiency of the selected surfactant
and polymer and the developed chemical design at the
Kholmogorskoye field in 2020-2022.

Using the method of determining residual oil
saturation with chemical tracers at single well
(SWCTT), the decreasing in oil saturation was
estimated and the RF increasing was calculated when
using surfactants oftwo types in two chemical design (a
combination of the slug sizes, their sequence and the
concentration of chemical agents in them). Long term
polymer injectivity test was also conducted to assess the
effect of injection of polymer solutions to injection
wells.



YJIYUIIEHUE KAYECTBA NIOAT'OTOBKHU 3AKAUYUNBAEMOI'O ATEHTA C
NPUMEHEHUEM XUMHWYECKUX PEAT'EHTOB C IEJIBKO YBEJINYEHUSA
HE®PTEOTAAYN HA MECTOPOXJAEHNN AIMBEKMOJIA
I'a6ayanun A.T'., BepasieB A.K., Ecmaraméeros H.C., Tok0aeB A.A.
Atpipayckuii puauaia TOO «KMI' UH:KMHHUPUHD»:

HNmanpocos A.I'., Aoayaiaun A., Enemecos H.C.

TOO «Ka3zaxoia AxkTode»

Kenxebdaen A.C.

TOO «KazMynainXum»

IMPROVING THE QUALITY OF PREPARATION OF THE INJECTED AGENT USING
CHEMICAL REAGENTS IN ORDER TO INCREASE OIL RECOVERY AT THE
ALIBEKMOLA FIELD

Gabdullin A.G., Berdyev A.Zh., Esmagambetov N.S., Tokbaev A.A.
Atyrau branch of KMG Engineering LLP
Imandosov A.G., Abdullin A., Elemesov N.S.
Kazakhoil Aktobe LLP
A.S. Kenzhebaev
KazMunaiChem LLP

B MPOLIECCe JOOBIYH u M3BIICUYCHUS
YTJICBOJAOPOMHOTO CHIPbsI, MMOCTCTICHHO CHHYKACTCA
SHEPTHSA IJIaCTa, YTO HETATUBHO OTPAsKAcTCS HA 00BEME
JOOBIBACMON MPOAYKLHUH, T.€. YMCHBIIACTCS JCOUT
JOOBIBAIOIMMX CKBAKMH. B Takom cmydae, s
KOMIICHCAIIMY PA3HUIBI, AKTUBHO TMPUMCHSIOT METO[
3aBOHCHHMS TIIACTOB.

B wMupoBO¥W mpakTHKEe, OJHUM M3 IHPOKO
MPUMCHICMBIX arcHTOB JJIS 3aBOJHCHHS TUIACTOB,
ABIICTCA BOJA. B KauecTBE HATHETACMOTO arcHra
WCTIONB3YETCS  HOATOBapHas  (IacToBas) WM
apTe3uaHCKas BOJA, B CIIyYac €¢ HEAOCTAuH.

HecoBMecTnMocTh  HATHETACMOTO — arcHra ¢
MOPOJaMH u HOPMATHBHBIM TpeGOBaHMIM
JEHCTBYIONTUX CTAHIAPTOB HECTATHBHO CKA3BIBACTCA HA
MPUEMHUCTOCTH (TIPOHUITACMOCTH) TTOPO.
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During the extraction of hydrocarbon production and
the field development conditions, the reservoir energy
gradually decreases, which is reflected in a decrease in
the volume of produced products, i.¢. debit of producing
wells. To compensate for the difference, waterflooding
is actively used.

In world practice, one of the most widely used in
secondary and tertiary methods of increasing oil
recovery (EORM), water is used as an agent for flooding
reservoirs. The injected water can be either
manufactured (reservoir) or artesian with a shortage.

The incompatibility of the injected agent with the
rocks and regulatory indicators of controlled indicators
of accepted standards, negatively affect the injectivity
(permeability) of the rocks.

In world practice, one of the most common secondary
methods of increasing oil recovery is implemented in
maintaining reservoir pressure by injecting an agent into
the reservoir, usually water.



MEPCMNEKTUBbLI MPUMEHEHWA NMEHOKWUC/NIOTHOWM OBPABOTKW B KAPBOHATHbIX
KO/TNEKTOPAX B TATAPCTAHE
MaHueBa IM.B.
WVHCTUTYT reonorum n HedTerasoBbiX TeEXHONOTNin, KOy

PROSPECTS FOR APPLICATION OF ACID FOAM TREATMENT IN CARBONATE
RESERVOIRS IN TATARSTAN
Ganieva G.R.
Institute of Geology and Oil and Gas Technologies, KFU

Joknaguuk:
Hanpas/eHns:
He(DTAHble CKBaXKVHbI,
nogoéop

MaHveBa [y3enb PajukoBHa - HayuHble
OrpaHuyeHne rasonpuToka B AoObiBaroLye
METOAbl WMHTEHCUMKaLMM  [06bI4K,

MM, nog6op W  nabopaToOpHble  WUCMbITAHWA

NEeHOKNCNOTHbIX COCTaBOB, ONTUMK3aL LA no,u,6opa.

B aToil cTatbe onucbiBaeTCA  APHEKTUBHOCTb
NPYMEHEHNS NMEHOKNCNOTHOM 06paboTKN KapObOHATHbIX
KOJ/I/IEKTOPOB Ha  npumepe MECTOPOXeHNI
TartapcraHa. ConsaHo-K1cnoTHasA 06paboTka
crocobeTByeTt YNYYLLIEHWIO (PUNbTPALNOHHBIX
XapaKTePUCTUK Man nyTem pacLuMpeHns
CYLLECTBYHOLLNX 7 co3/aHus HOBBIX
(hmrongonposofAWmMX  KaHanoB.  Hecmotps  Ha
3HaunTenbHble ycnexu npumMeHeHns CKO c uensto
MOBbILLIEHMA MPOAYKTUBHOCTM CKBaXXVH,
IKCNyaTUpPYIOLWLMX KapbOHATHbIE OT/IOXEHWUS, OrbIT
MPUMEHEHNA  HA  MECTOPOXAEHUAX  pecnybnmnku
TaTtapcTtaH nMokasan, 4TO ee 3(M(EKTUBHOCTbL B
TPaAVLMOHHOM WUCMOJTHEHUN CTasia B NOCNefHee Bpems
CHMWKaTbca. [And  06paboTKM  HU3KOMPOHULAEMbIX
M1acToB npeafiaraeTcs MNpUMeHeHWe MeHOKUCIOTHOM
06paboTkn. NMAB B cocTaBe KUCNOTbI OyfeT co3aaBaTb
G/TOKMPYIOLLIMIA 3KPaH B KaHanax BbICOKMPOHMLIAEMbIX
M71acToB, TeM CaMbIM, NO3BONASA KUCNOTE MPOHUKATbL U
BOB/IeKaTb B pPa3paboTKy HWU3KOMPOHMLaeMble NNacTbl

Llensto aToro nccnefoBaHunA ABNIAETCA
MoAM(MKaUMS  TPaAULMOHHOW  CONMAAHO-KUCIOTHOW
06paboTKm.
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This article describes the effectiveness of the use of
foam-acid treatment of carbonate reservoirs on the
example of the fields of Tatarstan. Hydrochloric acid
treatment improves the filtration characteristics of the
bottomhole zone by expanding existing and creating
new fluid-conducting channels.

Despite the significant success in the use of DIS to
increase the productivity ofwells that exploit carbonate
deposits, the experience of using it in the fields of the
Republic of Tatarstan has shown that its effectiveness in
the traditional version has recently begun to decline. For
the treatment of low-permeability formations, the use of
foam-acid treatment is proposed. The surfactant in the
acid will create a blocking screen in the channels of
high-permeability formations, thereby allowing the acid
to penetrate and involve low-permeability formations in
the development.

The aim of this study is to modify the traditional
hydrochloric acid treatment.



NMCCNEAOBAHWE BNINAHNA COAEPXAHNA YITTTIEKNCNOIO FA3A B COCTABE
PABOYEIO ATEHTA-YITTEBOOOPOAHbLIX TA30B HA NCNMAPAEMOCTb
KOHAEHCATOB
Mramngos H.H.

HUMWN «HeTeras», SOCAR, r. baky, AsepbaiifkaH

INVESTIGATION OF THE EFFECT OF CARBON DIOXIDE CONTENT IN THE
COMPOSITION OF THE WORKING AGENT-HYDROCARBON GASES ON THE
EVAPORATION OF CONDENSATES
Hamidov N.N.

Oil and Gas Research-Design Institute, SOCAR, Baku, Azerbaijan

Joknapguvk: TamupgoB Hatur HeimaHn orny- KaHgupar
TEXHUYECKMX HAYK, JOLEHT.

HayuHble

HanpaBneHus: Pa3paboTka W  3KcnayaTauus

HETSAHbIX 1 ra30BbIX MECTOPOX/AEHWIA, (ha30Bble MPeBpaLLeHue
YrNeBOAOPOAHBIX CUCTEM, FMAPOAMHAMMYECKOE MOZENMPOBaHNE
HETSAHbIX 1 ra30BbIX MECTOPOXKAEHMWIA.

B faHHOM CcTaTbe M3y4yardTCs  MCMapsieMoCTb
PeTPOrpagHoOro KOHAEHcaTa Mpu BO3LEWCTBMM Ha
ra3oKoOHAeHcaTHOe MECTOPOXJeHNe «CYXUMU»
NPUPOAHBLIMIA Tazamu, COAEPXKALLMMU YINEKUCbIA a3
(CO2), NPOANKTOBaHO HeKoTOopbIMU ero
NPEMMyLLECTBAMW MO  CPaBHEHUD C  APYrMMM
HeyrneBofOPOAHLIMIA ras3aMun, TaKMMW Kak BO34yX,
a30T, AbIMOBOIA ra3 1 ap.

OCHOBbIBasICb Ha 93TO, M3y4yaltoTCa MoKasaTenn
npouecca BO3LENCTBMA Ha NPuU3abOHYHD  30HY
ra30KOHAEHCATHON  CKB&QXWHbI  «CYXMM»  rasoM
oboraleHHbIMN  [BYOKWCbIO yriaepoga C Y4eTom
BNAHNS (PU3NKO-XUMUYECKMX N TEPMOLUHAMMNYECKNX
CBOWCTB  ra30KOHAEHCATHOW CUCTEMbI, MJIOTHOCTU
KOHAEeHcaTa, TeMnepaTypbl U KO/IMYECTBa KOHTAKTOB.

CpaBHuiBas pe3ynbTaTbl ccnefoBaHNiA
NCMapsieMOCTV  KOHAEHCATOB B MPUCYTCTBUM
YrNeBOAOPOAHbIX W HEYr/neBOJOPOAHbIX  rasos,
YTBEPXK/IEHO, UTO «CYXOW» YINeBOJOPOAHbIA ras3,

cogepxallumii  ABYOKWUCb Yrnepoga, 0onee aKTUBHO
ncnapseT peTporpafgHbin  KoHAdeHcaT. OpfHako Ans
NOBbILLEHUS 3NEKTUBHOCTM 3TOr0 Npouecca cneayet
YUMTbIBATb KONMYECTBO KOHTAKTOB HarHeTaemoro rasa
1 TemnepaTypy Npu3abonHOR 30HbI.
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This article studies the volatility of retrograde
condensate when a gas condensate field is exposed to
“dry” natural gases including carbon dioxide (CO2),
due to some of its advantages over other non-
hydrocarbon gases, such as air, nitrogen, flue gas, etc.,

Based on this, the results of the process of exposing
the bottomhole zone of a gas condensate well to “dry”
gas enriched with carbon dioxide are studied, taking into
account the influence of the physicochemical and
thermodynamic properties of the gas condensate
system, condensate density, temperature and number of
contacts.

Comparing the results of studies of condensate
volatility in the presence of hydrocarbon and non-
hydrocarbon gases, it is stated that “dry” hydrocarbon
gas containing carbon dioxide more actively evaporates
retrograde condensate. However, to increase the
efficiency ofthis process, it should take into account the
number of injected gas contacts and the temperature of
the bottomhole zone.



MONMNMMEPHOE 3ABOAHEHMEHA BOCTOUYHO-MECCOAXCKOM MECTOPOXAEHWNI
Nyas AA.
AO «MeccosaxaHe(pTeras» FasnpoMHeTb, . TIOMeHb, PP

POLYMER FLOODING EXPERIENCE IN EAST-MESSOYAHSKOEOILFIELD
Gudz A.A.
GazpromneftMessoyakhaneftegaz, Tyumen, RF

B aTOoM [oknage OnNMUCbLIBAOTCA OCOBGEHHOCTU
reofiormm © paspaboTkn BOCTOUYHO-MECCoAXCKoro
MECTOPOXAEeHUA 1 Te BbI30Bbl, KOTOPbIe CTOAT nepef,
KOMaHZ0M NHXXeHepOoB-pa3paboTUMKOB.

[JeTanbHo nokasaHbl BCe 3Tanbl, KOTOpble 6bln
npoingeHbl g0 Hayana OFP  nononvmepHoMy
3aBoAHeHUI0. OnipefeneHsl Lenu u 3agadmn OrP.

MpeAcTaBneHbl B 4aHHON paboTe pesy/bTaTbl ABYX
MUMOTHBIX y4acTKOB, rnokKasaHbl BCe
HeonpeLeNeHHOCTK, KOTopble 6blnn CHATLI B Xoge OlP.

Mo pesynbtatam OlP ctopMmpoBaHa KOHLUENUMA
MOIHOMACLUTabHOr0  TUPAXKMPOBAHWUA  TEXHOMOTUN
MnosiMMepHoOro 3aBOfHeHWA B YCnosuax BocTouHo-
Meccosaxckoro MeCTOpOXaeH .
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Joknagumk: Tyas AHTOH AJieKcaHpoBuY -
PYKOBOAWTENb NpOoeKTa, nporpaMma no
(hOpMUPOBaHNIO  OGM3HEC-Keiica MO AOCTVXKEHMIO
noTeHumana.

HanpasneHus [eATeNbHOCTW: ynpasneHue
noTeHumManom  6a30BO  [o6bluKM,  pa3paboTka

MeponpuATUiA No nosbiweHUto KWH, dopmmposaHue
cuctembl M4, BHefpeHWe 3(¢eKTUBHBIX METOA0B
MHM.

The paper describes geological and reservoir
engineering features ofthe East-Messoyahskoe oilfield,
challenges for reservoir engineer steam.

The detailed review of all stages before
pilotispresented. Key goals of pilot was determined

The experience and results obtained during polymer
flooding pilots and derisking stages are presented.

In the result oftwo pilots was created concept of full
field polymer flooding implementation in East-
Messoyahskoe oilfield.



CVHTETUNYECKUME MONTNAM®PONINTbI HA OCHOBE MNMPON3BOAHbBIX AKPUTAMWAA -
HOBbI KNACC NMOJIMMEPHbLIX PEAFEHTOB A19 YBETMYEHUA HE®TEOTAAUN
MAACTOB
MyceHos W.LLU., LLlaxBopocToB A.B., MyxameTrasbl H., KygaiibepreHos C.E.

YUY «IHCTUTYT NONMMEPHbIX MaTeprnasioB 1 TeXHONOMn», r. Anmatbl, PK

ACRYLAMIDE DERIVED SYNTHETIC POLYAMPHOLITES - NEW CLASS OF POLYMER
REAGENTS FOR ENHANCED OIL RECOVERY
Gusenov I.Sh., Shakhvorostov A.V., Mukhametgazy N., Kudaibergenov S.E.
ChU "Institute of Polymer Materials and Technologies', Almaty, RK

CraTbsi MOCBALLEHA CWUHTE3y W WCC/ef0BaHUIO
NIHENHbIX MONMaM(OIMTOB Ha OCHOBE akpuiamupja
(AAM), aHMOHHOrO MOHOMepa - HaTPUEBOW CONU 2-
aKpunamugo-2-meTusn-1-nponaHcybHoHOBON
kucnotel (AMIC) M KaTMOHHOro MoHOMepa - (3-
aKpuIamuaonponuI) TPUMETUIaMMOHN xnopuaa
(AMNTAX), obnagarowmnx cone- U TepMOCTOMKMMU
CBOICTBaMU, NMPUMEHUTENBHO B HepTefo0bIYe. B Heit

CpaBHMBAOTCS pe3ynbTatbl nabopaTopHbIX
9KCMEPUMEHTOB MO  3aKauke  CUHTETUYECKUX
nonMamgonmToB " rVAPONN30BAHHOIO

nonvakpunamuga (IFMAA) B KepHbl W necyaHble
mogenu. [lokasaHo, 4yto 3akauka 0.25% pacTeopa
TpoliHoro nonuamdonuta (TMA), pacTBOPeHHOro B
BoZe ¢ MuHepanu3aumein 200 r/n, B necyaHble MOAenu
YBENMUMBaET KO3PMULUNEHT BbiTeCHeHUs HedhTn (KBH)
Ha 23-28% N0 CpaBHEHMIO C 3aKa4uKOi NI1acTOBON BOAbI.
B naeHTU4YHbLIX ycnoBuax 3akadka pactsopa [MIAA
npueena K ysennyeHnio KBH tonobko Ha 18%. HoBusHa
nccneaoBaHWUiA 3aKoYaeTes B TOM, 4To TIA Ha ocHoBe
MPOV3BOAHbIX aKpunamMmga WMeeT MPEeBOCXOAHYHO
He(hTEBbLITECHAIOLLYHO CMOCOOHOCTb MO CPaBHEHWUIO C
MAA B KONMekTopax C BbICOKON MUHepann3aLmeil.
Pe3ynbTaTbl NabopaToOpHbIX 3KCMEPUMEHTOB MOTyT
npuBeYb BHUMaHVE CreuuannucToB HehTerasoBoii
OTpac/v 1 HeApono/ib30BaTeNei K HOBbIM pa3paboTkam
COTPYAHUKOB VHCTUTYTA NOMIMMEPHLIX MaTepuasioB v
TEXHONOrNiA B nnaHe macLUTabrposaHus
CUHTETUYECKUX NOMaM(oInToB 1 nposeseHns OMNn
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Joknagunk:IyceHoB NckaHgep LLlaxcaBaHoBWY,
PhD no creuymanbHOCTU HethTera3osoe Aeno.

WNHCTUTYT MonMmepHbIX Marepuanos
TexHonorui, r. Anmartsl, PK.

n

This paper describes the synthesis and study of
linear polyampholytes based on acrylamide, anionic and
cationic monomers which are temperature and high
salinity tolerant.

0.25% solution of tertiary polyampholyte (TPA) in
200g/L brine increased oil recovery from a sand pack by
23-28% in comparison with water flooding. The
injection of HPAM solution allowed only 18%
increment. The novelty of this study is in the fact that
TPA is way more effective as an oil recovery drive fluid
in comparison with HPAM as long as the brine salinity
is high.

The results of this study may attract the attention of
petroleum engineers to the novel research at the Institute
of polymer materials and technology mainly with
regards to the scaling up of synthetic polyampholyte
testing and application in field conditions.



MHTEPMNONVMMEPHBIE KOMMNMEKCHI MPOMNEHOB (MMKIM) 414 MOBLILWLWEHNA
HE®TEOTAAUUN, CHVOKEHNA OBBOAHEHHOCTW, BOCCTAHOBNEHNA
HEFEPMETUYHOCTW SKCMNNYATALUMNOHHBIX KOJTOHH CKBAXWNH
Fy6angynnumH @.A.

KasaHCcKui hefepanbHblii yHUBepcuTeT, . KasaHb, Poccus

INTERPOLYMER COMPLEXES OF PROPENES (IPCP) FOR INCREASING OIL
RECOVERY, REDUCING WATER CUT, RESTORING LEAK IN PRODUCTION STRINGS OF
WELLS
Gubaidullin F.A.

Kazan Federal University, Kazan, Russia

[oknapguvk: My6angynnmH dapug Anbgpesosnd,
KaHanpaT TeXHUYeCKMX Hayk, C.H.C.

HayuHble

HanpaBneHnA: MNoBblILLEHNE HeCIJTeOT,CI,a‘-II/I,

MHTEPNO/IMMEPHbIE KOMMNEKCHI, OrpaHN4YeHne BOAONPUTOKOB.

B aTO cTatbe  OMUCHLIBAOTCA  Pe3y/ibTaTbl
(UNbTPaLUMOHHBIX  UCMbITAHUA  BOJOPACTBOPUMbIX
VHTepPNoNnMeEpPHbIX Komnsiekcos nponeHos (TKIT)
[NA NOBbILLEeHNs He(hTeoTAaumM (NpY NpoBefeHUM paboT
Mo BbIPaBHWBaHWIO Mpoguna npuemmctoct BIIM),
CHWXeHus  obBogHeHHocTn  (PUP,  nukeupaums
3aKOJIOHHOW LMPKYNALMM N HErepMeTUYHOCTM 3/K -
3KcnyaTauMoHHbIX KOMOHH).

KoHueHTpar VMK nossonset nonyyaTb
HENnoCpPefCTBEHHO Ha CKBOKWMHE  LUMPOKWUIA  psif
TEXHO/IOTMYECKUX  PacTBOpPOB, C  perympyemMon

BA3KOCTbIO W  reneobpasytowmmn  ceoiictBamu (B
3aBMCUMOCTM OT NpefHasHaveHus - BIM, PUP n 1.4.).
PeMOHTHO-1301ALMOHHbIe COCTaBbl Ha ocHoBe UMK
obnagatoT HeobX0aAMMbIMU MPOYHOCTHLIMY
CBOWCTBAMM M CNOCOGHbI  G/I0KMPOBATL  30HbI
HerepmMeTMYHOCTMN C NPOHMLAEMOCTLIO <0,1 MKM2.
Llenbio atoro wccnefosaHus ABNsieTca paspaboTka
WHTEePNOAMMEPHOT O cocTaBa, MO3BOJIAIOLLETO
KOMOWHMPOBaTb METOAbl JIMKBUAALMN  OCNOXKHEHWIA
paboTbl 406bLIBAIOLLMX M HATHETATE/IbHbIX CKBAXXWUH NpK
orpaHnyeHnm BOJONPUTOKOB 7 MOBbILLEHNSA
He(breoTgaun nnactoB: PUP+  nukeupaums  3KL,
NNKBULAUNA HErepMEeTUYHOCTY 3/KONOHHBI+BIMTMN T.4.
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This article describes the results of filtration tests of
water-soluble interpolymer complexes
of propenes (IPCF) for increasing oil recovery (when
performing work on leveling the runway injectivity
profile), reducing water cut (water cut, elimination of
behind-the-casing circulation and leakage of operating
strings).

The IPC concentrate makes it possible to obtain
a wide range of process solutions directly on the well,
with controlled viscosity and gelling properties
(depending on the purpose - runway, REM, etc.).

IPC-based repair and insulation compositions have
the necessary strength properties and are able to
block leakage zones with permeability < 0.1 yw?2.

The purpose of thisstudy isto develop an
interpolymer composition that allows combining the
methods of eliminating complications of the operation
of production and injection wells while limiting water
inflows and increasing oil recovery: RES + CCC
elimination, leakage ofthe e/string + runway, etc.



MPOBNEMATUKA BHEAPEHWSA BOAOMA30BOIrO BO3AENCTBUA C
NCMONTb3OBAHVMEM HACOCHO-3>XEKTOPHbBIX CUCTEM HA MECTOPOXAEHWNAX
MNPUKACMUNNCKOIO HE®TEFASOHOCHOI O PEFTMOHA
Aposgos H.A.

Poccuiicknii yHuBepcuTeT Apy>6bl Hapogos r. MockBa, Poccus

THE PROBLEM OF IMPLEMENTING WAG USING PUMP-EJECTOR SYSTEMS IN THE
FIELDS OF THE CASPIAN OIL AND GAS REGION
Drozdov N.
RUDN, Moscow, Russia

Joknaguvk: [Apo3goB Hwukonah  AnekcaHgpoBuy -
KaHAMOAT TEXHUYECKMX HayK, [OLEHT.
HayuHble Hanpas/eHns: MosbiweHMe He(pTeOTAauN,

yTUAM3aUMs NOMYTHOTO He(TAHOrO rasa, HaCOCHO-KEKTOPHbIE
CUCTEMbI, (UNbTPALUOHHbIE 3KCMEPUMEHTbI MO BbITECHEHMIO
He(hTM M3 Mofgenelt nnacta, LW(POBOA KepH, MOAENMpPOBaHue
pa3paboTKy MeCTOPOXAEHWIA, yrpaBieHns pa3paboTKo.

B  pgaHHOM  cTatbe  paccMoOTpeHa  cepus
9KCMEePUMEHTOB, NPOBEAEHHAA Ha HACbIMHbIX MOAENAX
M3  MpefoCTaB/lEHHOro  cnaboCcLeMeHTUPOBAHHOIO
KepHa Ha  MecTopoXaeHuax  [pukacnuiickoro
He(hTerasoHOCHOro pernoHa. MpoBeAeHsbl
nccnefoBaHns Mo BbITECHEHWIO HETU BOAOW, BOLOM C
pJo6aeneHnem [MAB, BOAOra3oBO  CMeCbl0 MU
BOJOra3oBO/ CMecbi0 C AobasneHuvem [MAB. Takoke
npoBefieH 3KCMEPUMEHT MO BbITECHEHUIO HePTU 13
MOJenu nnacta OfHOW W3  PacrnpoCTpaHeHHbIX
NOJIMMEPHbIX KOMMO3WLUMIA AN CpaBHEHUS agdekTa OT
MO/IMMEPHOr0  3aBOAHEHUS U COBMECTHOMN 3aKauku
BOAOrasoBoM cMecMm B nnacT.  [lpefcTaBneHa
TeXHO/0rn4yeckas cxema HaCOCHO-9)KEKTOPHOM
CUCTEMbI AN peasm3aLmmn BOLOra3oBoro BO3AencTeus
Ha OMbITHOM Y4YacTKe OZHOr0 M3 MECTOPOXEHWIA.
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This article discusses a series of experiments
conducted on bulk models from the provided weakly
cemented core in the fields of the Caspian oil and gas
region. Studies have been carried out on the
displacement of oil by water, water with the addition of
surfactants, a water-gas mixture and a water-gas
mixture with the addition of surfactants. An experiment
was also carried out to displace oil from a reservoir
model with one of the common polymer compositions
to compare the effect of polymer flooding and joint
injection of a water-gas mixture into the reservoir. The
technological scheme of the pump-ejector system for
the implementation of water-gas treatment at the
experimental site of one ofthe fields is presented.



JBUKEHUE TOJUMEPHOI'O PACTBOPA B HIOPUCTOM CPEJE
3eiinyna A.
Atpipayckuii puauaia TOO «KMI' UH:KMHUPUHD

TRANSIENT TRANSPORT OF POLYMER SOLUTION FLOW IN POROUS MEDIA
Zeinula A.
KMG Engineering LLP, Atyrau, RK

Kazaxcran zanmmaer 12-¢ mMecTto mo MHpPOBOI
moobrue HedH, omHako 52,7% moOwiBacMol HedTH
MPHUXOANTCS Ha “‘3perble” MECTOPOXKICHHS, KOTOPBIC
HaxXOMITCS HA TMOCICOHHX CTaIUdX pa3pabOTKH.
[TosToMy WCHONB30BaHWE METOJOB  MOBBILICHHS
HeTEOTOAYN CTAHOBUTCH HEOOXOTUMBIM; OJNHHUM H3
TAKUX METOJOB SIBJLICTCS TMOJUMEPHOE 3aBOJHCHIEC,
KOTOpPOE BKIIOYACT B ce0d 3aKauky MOJTHMEPHOTO
pacTBopa B IUIACT OIS BBITCCHCHHS HE(TH K CTBOIY
JOOBIBaAKOIICH CKBaKHHEI. Hoa VCICUIHOTO
MPUMEHCHUSI HOJIMMEPOB BAKHO JOJDKHBIM 00pa3oM
H3YYUTh UX MOBEACHHUE B MOPUCTOH cpeae. Temaruka
JAHHOM CTaTbW: ONMCAHHEC M MOHHMAaHHC [JBYX
OCHOBHBIX (DAKTOpPOB, KOTOPBIE OKA3BIBAIOT OONBIIOE
BAMSHUAC HA TPAHCIOPT TMOIHUMEPA, a HMEHHO
HeaoctynHbii mopoBeiit 00beM (HITO) u yaepkanue
MOTUMEPA U3-3a €T0 aICOPOLMH Ha IOBEPXHOCTH 36PCH
nopucToi cpeapl. s JOCTHXKEHHS 3TOW IeTH ObLIH
MPOBEACHB OKCICPHUMEHTH ¢ o0pasmaMH  KepHa
(uunuHApUYCCKU 00pasel) W MOAYYCHBI MPOdUIH
KOHLICHTPALMH BEIXOAHOH KU IKOCTH.
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Kazakhstan takes 12th place in World oil production,
however 52, 7 % of produced oil comes from “mature”
fields that are on the last production stages. Therefore,
use of enhanced oil recovery methods becomes
essential; one of these methods is polymer flooding,
which involves injecting a polymer solution into the
reservoir in order to displace trapped oil towards the
wellbore. For successful injection of polymer solutions
in a reservoir, it is essential to study properly their
behavior in porous media. This article focuses on that
topic, by describing and understanding two main factors
that have a great impact on polymer transport, namely
(1) the inaccessible pore volume (IPV) and (i) polymer
retention due to its adsorption on grain surfaces within
the porous medium. In order to reach this goal
experiments on core samples (plugs) were conducted,
and effluent concentration profiles were obtained.



TEXHONOIMMA NOBLILLEHNA KO3PPNLUMNEHTA HE®TEOTAAUM MYTEM
BO3AENCTBUA HA MIACT TEPMOXUMUWYECKMMU METOAAMU
Mcmaunnos W.3., A6gynnaes M.I".

AsepbaingxaHcknii FocysapcTBeHHbI YHuBepcuteT HedyTy 1 MpoMbILLINIEHHOCTM
Mcmannos LWa.3.
3HI4Y nm. H.HapnmaHoBa

TECHNOLOGY FOR INCREASING THE OIL RECOVERY COEFFICIENT BY
INFLUENCING THE FORMATION BY THERMOCHEMICAL METHODS
Ismailov S.Zh., Abdullaev M.G.

Azerbaijan State University of Oil and Industry
Ismailov Shd.Z.
3NGDU named after N. Narimanov

Llenbto  npegnaraemoii  paboTbl  ABNSETCA
COBEpLLEHCTBOBaHNE METOLOB BO3AENCTBUA Ha 3a/1EXN
M Npu3aboriHON 30HbI, Kak A006blBalOWMX, TaK W
HarHeTaTeNlbHbIX  CKB&XMH.  PaspabotaH  HoBas
TEXHO/IOMUS, MO3BOJAKOLLME MOMBHOCTIO  BbITECHATb
He(hTV B MNacTe, a TaK Xe YBeNMyeHNs Jooblun He(hTn
B LE/OM, TeM CambIM CMOCOOCTBYET YBENUYEHUIO
KOHEYHON Koath(huumeHTbl He(hTeoTaada nnactoB. C
3TOW UeNbl0 MPeasioXeH KOMMO3MUMs, B COCTaB
KOTOPOI BXOAUT CW/bHBIA OKWUCAUTENb - XPOMOBBIV
aHrnapua, HU3KMe 1 TpexatomHole cnvptol, NMAB n 1.4,
Komnosuums, npegsiokeHHas 1S BO3AENCTBUA Ha
nnact, [JeWcTByeT criefylowmm  obpasoMm:  npu
B3aMMOLENCTBMM KOMIMOHEHTOB COCTaBa, MpPOMCXOAUT
3K30TepMMYeCKas peakuus, B pesy/bTaTe KOTOPOM
BbleNIfeTcs 60/bLLIOE KONYECTBO Tensa 1 ras. 3a CyeT
BbIAENIEHHOr0  Tenmja  PacniaBnstoTCs  TsKesble
KOMMOHEHTbl  He(TW, OCKAEHHbIE Ha MOPOBbIX
KaHanax nopofbl B6/M3M NPU3abOMHON  30HbI U
yXyALlatoLeri NpoBoAMMOCTM 3aKaumBaeMoi BOAbl, U
NPYEMUCTOCTb NacToB. B pesynbTaTte BO3AENCTBUA
KOMMNO3uLUK, yBeNNYNBAETCS NPOHNLAEMOCTb
NpU3aboNHOM 30HbI, Y MPUEMUCTOCTb HarHeTaTe/IbHOM
CKBaXXWHbI. Takoe BO3AeACTBME 3PYEKTUBHO TEM, YTO
B pe3sy/ibTaTe 3K30TEPMUYECKOW peakLyun BblaenseMoe
Tens0 HenocpPeACTBEHHO AENCTBYET Ha MPOHNULAEMOCTb
npu3abonHOM 30HbI Mjacta W TakuM  06pa3om
OTCYTCTBYET NnoTeps Tenna.
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Joknaguvk: A6pynnaes Mannk [ypbaH orny,
KaHAMAAT TEXHUYECKMX HayK, [OLEHT.

HayuHble HanpasneHus: MoBbILEHNS He(TeoTAau M
NI1acToB M UHTEHCU(MKALIMA A0ObIYN HETK.

This article proposes a thermochemical method for
influencing deposits and bottom-hole zones, both
production and injection wells. For this purpose, a new
composition and thermochemical technology have been
developed that allow completely displacing oil from the
reservoir, as well as increasing oil production in general,
thereby increasing the final oil recovery factor. The
composition proposed for influencing the formation
operates as follows: when the components of the
composition interact in the bottomhole zone, an
exothermic reaction occurs, as a result of which a large
amount of heat and aldehyde gas are released. Due to
the released heat, heavy oil components are melted,
deposited on the pore channels of the rock near the
bottomhole zone and deteriorating the conductivity of
the injected water, and the injectivity of the reservoirs.
As a result of the impact of the composition, the
permeability of the bottomhole zone and the injectivity
of the injection well increase. Such an impact is
effective in that by creating rims from the proposed
composition, it is possible to displace oil from the
reservoir, thereby increasing oil recovery.



KOHLUEMUMA MONHOMACLUTABHOIO NPOEKTA NOJIMMEPHOIO SABOAHEHNA HA
MECTOPOXAEHNWN KAJTAMKAC
WcnaHbetoB T.K.
dunnnan TOO «KMI™ MHxuHnpuHr» «KasHUMWmyHairas», r. Aktay, PK

THE CONCEPT OF FULL FIELD POLYMER FLOODING PROJECT AT KALAMKAS
OILFIELD
Ispanbetov T.K.
KMG Engineering LLP Kaznipimunaigas branch, Aktau, RK

B [poknase npefcTaBfieHbl  MaTepuasibl Mo
MacLUTabrpoBaHuIo TEXHONOornn NosIMMepHOro
3aBOJIHEHWA HA MeCTOpoXaeHUN Kanamkac.

TexHONorna MoIMMEPHOTO 3aBOAHEHUS C LeNbto
yBENNYeHNs Ko3apuumeHTa He(pTensBneyYeHus
1CMosb30Baacb Ha MecTopoXaeHun Kanavkac B 1980-
X rofax MpakTUYecky cpasy C Havana pas3paboTku
mMectopoxaeHusa. C 2014 roga TexHOMNOrMH BHOBb
CTaM  WCNOMb30BaTb Ha OMbITHBIX YyacTKax. B

HacTosLLee BpemMs  MONMMEPHOE  3aBOAHEHUS
peann3yeTcs Ha 3-X yyacTKax.
Llensto  uccnefoBaHus  ABASIETCA  NPUMEHeHWe

KOHLIENTYya/lbHOr0  MOAX0Aa MPUMEHEHUST  XOPOLLO
3apeKOMeH/0BaBLLel Ce6si TeXHOMOrMU MOBbILLIEHUS
HedTeoTAauM NJacToB Ha BCEM MeCTOPOXKAEHMN.

Joknaguuk: VcnaH6etoB Tumyp KaHatynbl - MSc.
HayuHble Hanpas/ieHWs: MOBbILIEHWE HeqTeoTaauun
MN1acToB, XMMUYECKNE METO/bI 3aBOLHEHUS.

The report represents the full field scale project of
polymer flooding at Kalamkas oilfield.

The technology of polymer flooding as enhanced oil
recovery used at Kalamkas oilfield in 1980s almost
immediately after the start of field development. Since
2014, the technology has been used again in pilot areas.
Currently, polymer flooding is being implemented at 3
pilots.

The aim of the study is to apply a conceptual

approach to the application of a well-known enhanced
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oil recovery technology to the full field.



CKBAXUWHHbBIV ®UNBTP
NckeHgepos 4.A.
SOCAR, baky, Asepb6aigxaH

WELL FILTER
Iskenderov D.
SOCAR, Baku, Azerbaijan

PaspaboTaH CKB&XXWHHbIA uneTp,
NpefoTBPALAOWMNA  NOCTYM/IEHNE  MEXaHWUYECKMX
npumeceil B HEPTAHYIO CKBaXWHY, 415 He(hTerasosbIxX
MECTOPOXEHUIA, CNOXXEHHbIX
CNabocLeMeHTVPOBaHHBLIMU 1 PbIX/bIMUW MOPOAAMM.

®unbTp,  COCTOMT M3 MepthopuMpoBaHHOr0
Tpy64yaToro Kapkaca C MPOZLO/bHBIMW  OMOPHbLIMU
CTEPXHSAMW. Ha Hapy>HOI NOBEPXHOCTU CTEPXXHEN B
MeCTe 13rmba XXeCTKO 3aKpensieHbl BUTKM 0OMOTOYHO
NMPoBOMOKW. KOHLbI NPOBOMOKWA  MPUKPensieHbl K
NpefoXpaHu—FeNbHbIM KO/bLaM, My(Ty Ha BEPXHIO U
COEAVHUTENbHYIO  pe3bby Ha  HWKHEM  KOHLAX
nepthoprpoBaHHOro Tpy64aToOro Kapkaca, Ha HWKHWIA
KOHel, nepdopypoBaHHOro  Tpy6yaToro  Kapkaca
COeAVHNTENLHON pe3bbol YCTaHOB/EH
KOMMYHWKaLWOHHBIA  y3en. BHYTpeHHUIA AuameTp
KOMMYHVKAUMOHHOTO  y3/1a  paBeH  Hapy>XHOMy
AvameTpy Tpy64a—Foro Kapkaca, a Hapy>Hbli1 fuameTp
paBeH Hapy>HOMy AuameTpy MyqTbl, NpUYeM OH
BbIMO/IHEH B BUAe MaTpybka v CHabXeH CKBO3HbIMM
pe3b60BbIMM OTBEPCTUAMM, Ha KOTOPble YCTaHOB/EHbI
3a—FIyWKW U3 aKTMBHOrO  MeTasnia  (MarHwi,
anioMnHKi).  BeTynarowime B aKTVBHYKO peakuumio C
KUCMOTOW MeTannn—4eckme npobku, ob6ecneunsaroT
rMAPOANHAMMYECKOE COO0bLLIE—HME MeX/Y BHYTPEHHEN
MOBEPXHOCTHLIO (DUNbTPa U TPaBUIAHON HabWBKON, ©
4aCTUYHO NJIACTOM.

[na obecneyeHns HadeXHOI CBA3M Mnacta co
CKBaXXMHOM, 4epe3 HaCOCHO-KOMMPECCOPHble TPYyObl
3aKauuBaloT COMIAHYKO KWCNOTY, KWC/OTa BCTYMaeT B
peakuuio ¢ NpobkaMmn 1 NocpefCcTBOM OT—KPbIBLLIMXCS
pe3bb0BbIX OTBEPCTUI  KOMMYHUKaUMOHHOIO  Yy3na
CBA3bIBAET BHYTPEHHEe MPOCTPAHCTBO CKBa—KWHbI C
rpaBuiiHON HaBNBKOA.
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Joknaguuk: VckeHgepos JawrbiH Agam Or/ibl
- PhD, Buue-npe3ngeHT SOCAR.

HayuHble Hanpas/eHns: BONPOCHI
TPaHCMNOPTMPOBKM He(hTW 1 rasa u ra3oBoro Xo3aincrea.

A well screen has been developed to prevent the entry
of mechanical impurities into an oil well, for oil and gas
fields composed of weakly cemented and loose rocks.
The well screen consists of a perforated tubular frame
with longitudinal support rods. The coils ofthe winding
wire are rigidly fixed on the outer surface ofthe rods at
the bending point. The ends of the wire are attached to
the safety rings, the coupling on the upper and the
connecting thread on the lower ends of the perforated
tubular frame, a communication node is installed on the
lower end of the perforated tubular frame with a
connecting thread. The inner diameter of the
communication node is equal to the outer diameter of
the tubular frame, and the outer diameter is equal to the
outer diameter ofthe coupling, and it is made in the form
of a branch pipe and is equipped with through threaded
holes on which active metal plugs (magnesium,
aluminum) are installed. Metal plugs that react actively
with acid provide hydrodynamic communication
between the inner surface of the filter and the gravel
packing, and partially the formation. To ensure reliable
connection of the reservoir with the well, hydrochloric
acid is pumped through the tubing, the acid reacts with
the plugs and through the opened threaded holes of the
communication node connects the inner space of the
well with gravel packing.



MHOTO®YHKUMNOHANTbHBIE MHHOBALIMOHHBIE TEXHONOTI M ANA YBENVNYEHUA
HE®TEOTAAUN HA MO3AHEWN CTALANN PASPABOTKM
KaywaHcknii [.A.
WNHCcTUTYT npobnem HepTn n rasa PAH, OO0 HT® «ATombuoTtex», r. Mocksa, PP

MULTIFUNCTIONAL INNOVATIVE TECHNOLOGIES FOR ENHANCED OIL RECOVERY
AT A LATE STAGE OF DEVELOPMENT
Kaushanskiy D.A.
Oil And Gas Research Institute (RAS), Scientific-Technical Firm “Atombiotech” LLC Moscow,
Russia

B cTaTbe 13n10XeHbl pe3ybTaTbl MCCNeL0BaHMWIA NO
CO34aHMNI0 NHHOBALUMOHHbLIX TEXHOMOIMMIA Ha OCHOBE
NMHEKN  «TeMMOCKPUH»,  yKasaHbl  KpUTEpUK
NPUMEHUMOCTM  TEXHOMOTMA 1 Heobxogumoe
060py0BaHMe, NPeACTaBNeHbI Pe3ynbTaTbl HEKOTOPbIX
OMNbITHO-NPOMbILLUNEHHbIX pabor, 0603HaYeHbI
NPerMYyLLECTBA TEXHOMOTUIA. TEXHONOTUM NPUMEHUMbI
B LUMPOKOM  AManasoHe  reosioro-thmsnmyeckmx
XapakTepPUCTUK  MECTOPOXAEHWA, B TOM  u4ucne
TEPPUreHHbI 1 KapboHATHBIA KOMNEKTOP, BbICOKas
MUHepanM3aumMa  areHToB  3akayku, MOBblLEHHas
TemnepaTypa nnacTos.
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KaywaHcknii  [aBung ApOHOBUY -  KaHAuzat
TEXHUYECKNX HayK, 3aCNy>XeHHbI n3obpetatenb PO.
HayuyHble HanpaBneHus: pa3paboTka 1 BHeLpeHue

TEXHOMOTUA  MOBbLILIEHNS  HehTeoTAaunm  NnacTos,
OrpaHNyeHnss BOLOMPWTOKA, OrpaHUYeHWs BbIHOCA
MeXNpPUMECE.

The paper presents the results of research on the
creation of innovative technologies based on the
"Temposcreen” line, the criteria for the applicability of
technologies and the necessary equipment are indicated,
the results of some pilot works are presented, the
advantages of technologies are indicated. The
technologies are applicable in a wide range of
geological and physical characteristics of deposits,
including terrigenous and carbonate reservoirs, high
salinity of injection agents, elevated reservoir
temperatures.



MPUMEHEHUVE XUMWMWYECKWNX PEAFEHTOB N BO/lbl CO CHUXEHHOW
MUHEPANW3ALUMEWN 019 YBEANYEHWA KNH MNP PA3PABEOTKE HEOAHOPOAHbIX
rMMAPO®OBHbIX KAPBOHATHbLIX KOJINMEKTOPOB C BbICOKOW MJIACTOBOWN
TEMMEPATYPOW
KopHunos A.B.

AO «BHNWNHepTb», r.Mocksa, P®

APPLICATION OF CHEMICALS AND LOW SALINITY WATER TO IMPROVE OIL
DISPLACEMENT EFFICIENCY FROM HIGH-TEMPERATURE HETEROGENEOUS
HYDROPHOBIC CARBONATE FORMATIONS
Kornilov A.V.

VNIINeft, Moscow, Russia

Joknagunk: KopHunoB Anekceii BUKTOpOBUY, K.T.H.
KaHanaaTr TeXHUYeCKnX Hayk,

PykoBoguTenb HanpasneHus HTL, (ynpasneHve MYH),
AO BHNWNHedTb.

B cTaTbe paccmaTpuBaeTca OLleHKa
TEXHOMOMNYECKO  AP(EKTUBHOCTA  UCMO/b30BAHNSA
BOAbl CO CHWXEHHOW MuHepanusauueid un [AB-
MOMIMMEPHbIX  KOMMNO3WUUMIA AN YBENUYEHUs
He(hTeoTAaun KapbOHATHLIX M1acTOB B YCIOBUAX
NCXOAHO BbICOKOW MUHEpanmn3aLmMein nnacToBoi Boabl
(o 200 r/n) v Bbicokol TemnepaTypbl (60-70°C).

Ha nepsom 3Tamne npoBOAWNCL /1abopaTopHbIe
nccnefoBaHNs «B MPoOOMpPKax» W Ha KEpPHOBbIX
obpasuax (MogenbHbIX [/ W3 LENeBblX 0OLEKTOB
paspaboTku). Ha  BTOpom  3Tane  CcTpownacb
rMapoAMHaAMUYECKas NMHeNHas Mofenb ANA pacyeta
K/TOYEBLIX MapamMeTpoB, OMpPefenstoWwmux MexaHn3m
BbITECHEHUS He(dTW pa3MyHbIMK  areHTamMu. Ha
TpeTbeM 3Tane MPOBOAMIUCL MUIOTHblE PaboTbl Ha
MECTOPOXAEHUAX, a TakKke WHTepnpetaums ux
pe3y/bTaToB A/ MPOrHO3MPOBAHNS TEXHOMOMMYECKON
3(hheKTUBHOCTM BbIOPaHHOW cxembl MYH.

Llensto nccnefoBaHnA ABNSETCA BbIGOP
ONTUMa/IbHOW CXEMbI 3aKa4KM areHToB AN YBeNNYeHUs
KWNMH B HarHetaTeNbHble CKB&XWHblI W OLEHKa
HeobxoaMMocT  nepeBoja cuctembl  MMN4 ¢
MOATOBApPHON BOAbl K 3aKayKe BOAbl CO CHVKEHHOIA
MUHepanm3awmei.
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This paper includes evaluation of technological
efficiency of low salinity water and surfactant-polymer
solutions for enhanced oil recovery in carbonate
formations with high salinity formation water (up to 200
g/l) and high temperature (60-70°C).

The first stage ofthe research was laboratory testing
of physico-chemical properties in test tubes and
coreflood experiments (with model and formation core
samples). The second stage involved creation of linear
hydrodynamic models to calculate key properties of oil
displacement with different agents. The third stage was
pilot injection in the target fields and interpretation of
the results to predict the technological efficiency of the
selected EOR technology.

The main goal of the research is selection of the
optimum injection sequence of EOR agents and
evaluation of the prospectives of using low salinity
water for pressure maintenance instead of treated
produced water.



HETPAANLMOHHbIV NOAXOA4 K MOAEMMPOBAHWIO MONMMEPHOIO 3ABOAHEHWA
HA MECTOPOXAEHUWN KANTAMKAC
Kywiekos P.M.
KasHWTMWmyHaliras, r. Aktay, PK

AN UNCONVENTIONAL APPROACH TO MODEL APOLYMER FLOOD
IN THE KALAMKAS OILFIELD
Kushekov R.M.
KazNIPImunaygas, Aktau, RoK

Joknaguuk: Kyuwekos PycnaH MapaTtosuy nveet
CTeneHb OakanaBpa B 06nacTM  HedpTerasoBoro  fena
KasaxcTaHCcKo-BpuTtaHCcKoro TexHWYeckoro YHuBepcuTetra W
CTeneHb MarucTpa B 0671acTn HepTAHOW MHXeHepun Hasapbaes
YHuBepcuteta. 3alMTin MarucTepcKyto AUCCepTaumio Ha TeMy
«ALCopOLMA NOMMaKpPUIaMUAOB B NeCHaHMKOBbLIX KONEKTOPaX»
M VMeeT ONbIT COMPOBOXAEHWUS W CynepBan3vHra npoeKkToB
MOJIMMEPHOTrO 3aBOJHEHUSA HA Ka3aXCTaHCKNUX MECTOPOXAEHMAX.

B fgaHHOi cTaTbe onmncaHbl OCHOBHbIE 0CO6EHHOCTU
HeTPafULMOHHOIO  MoAXof4a K  MOAENMPOBaHMIo
MOJIMMEPHOrO  3aBOAHEHWA  Ha  MECTOPOXAEHUU
Kanamkac. aToT HecTaH4apTHbIN MeToq,
MOZe/IMpOBaHNs OCHOBaH Ha creumansbHo
NpoBeLeHHbIX MEXCKBaXXNHHbIX TpaccepHbIX
NCMbITAHWAX, METOLOB YCTAHOBMBLUMXCS 3aKayek,
NCMbITAaHUAX Ha MafeHVe [faBfeHus, CheynaibHbIX
MOMeBbIX WCCMef0BaHUAX, MOHUTOPUHIE CKBXWUH W
nabopatopHoM  aHanuze.  logxon — MCKAKO4aeT
CHUKEHWe NMPOHUL,AEMOCTH Kak MeXaH13M,
obecneynBatoLInii O0MbLLEE CHMKEHWNE MOABMKHOCTH,
4YeM OXWAaeTca Mo pesy/nbTaTaM  Peosornyeckmnx
M3MepeHunii  ((hakTop COMPOTWUB/IEHMS), U 3a CYeT
yNyuLlleHns fo6blun Npu 3aBOLHEHUWM BOLOW noc/e
NOIMMEPHO  OTOPOYKM  ((hakTOp  OCTATOYHOIrO
CONPOTUBAEHNS). B oTanume 0T 60/1bLUNMHCTBA APYTUX
MoaxXo4OB K MOLE/MPOBAHMIO  MOIMIMEPHOro
3aBOAHEHVS, Haw MeTOA Y4YuTblBaeT OTKPbITble
TPELMHbI BO BPEMS 3aKauku Mosimmepa v ux BINAHWE
Ha NPUEMUCTOCTb U 3PPEKTUBHOCTL OXBATA.
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This article describes the main features of an
unconventional approach to model a polymer flood in
the Kalamkas oilfield. This non-standard simulation
method is based on specially performed inter-well tracer
tests, step-rate tests, pressure fall-off tests, dedicated
field studies, well monitoring, and lab analysis. Our
approach excludes permeability reduction as a
mechanism to provide more mobility reduction than
expected from rheology measurements (resistance
factor) and by improving the recovery during post-
polymer water flooding (residual resistance factor). In
contrast to most other simulation approaches to polymer
flooding, our method incorporates open fractures during
polymer injection and their impact on injectivity and
sweep efficiency.



onbIT NPMUMEHEHWA NO/TMMEPHOIO 3ABOAHEHWA N MPOIMHO3HAA OUEHKA
QOPPEKTMBHOCTN
Neraes IN.B.
TOO «AncTpoHTesiekom», r. Anmartsbl, PK

EXPERIENCE IN THE USE OF POLYMER FLOODING AND PREDICTIVE EVALUATION
OF EFFICIENCY
Legaev P.V.
Alstrontelcom LLP, Almaty, RK

B HacToslee Bpems C LEfbH0  MOBbILLEHWS
He(hTeoTAauM  NNAacTOB  LUMPOKO  MPUMEHSETCA
TEXHO/IOTUSA MOSIMMEPHOTO 3aBOAHEHMS Ha HE(TAHbLIX
MECTOPOXAEHUAX. [1pUMeHeHMe 3TOW  TeXHON0rMn
MO3BOMSAET MOBbLICUTL KO3N(MULIMEHT U3BMIEYEHNS HETU
(KMH) Ha 10-15 %. HauvHasa c 2014 ropa
KasaxcTaHcKas KOMMaHus «AJICTPOH» COBMECTHO C
(ppaHUy3cko  KomnmaHuii  SNF  npuctynuim K
peanun3auuy  HeCKONbKMX MPOEKTOB  MOJIMMEPHOrO
3aBOJHEHNA Ha MecTopoXaeHnsax PK. B npegnaraemoii
paboTe 0606LIeHbI pe3ynbTaTbl NPOBOAUMBIX PaboT U
noKasaHbl MeTOLbl MPOrHO3HO OLLEHKM
3(h(DEKTUBHOCTN MONMMEPHOIO 3aBOAHEHMS.
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Joknaguuk: Jleraes [laBen Bnagumunposuy,
K.T.H., 3amecTute/lb [AMPEKTOpa MO MOBbILIEHWNIO
He(hTeoTAaun niacTos,

Currently, to increase oil recovery, polymer flooding
technology is widely used in oil fields. The use of this
technology makes it possible to increase the oil recovery
coefficient by 10-15%. Since 2014, the Kazakh
company Alstron, together with the French company
SNF, has started implementing several polymer
flooding projects in the fields of the Republic of
Kazakhstan. The proposed work summarizes the results
of the work carried out and shows methods for
predictive evaluation of the effectiveness of polymer
flooding.



METOAOMOIM A PELLEHUNA 3A0AUN NMOABOPA OB BEKTOB A/19 KUC/TOTHOW
OBPABOTKWN CKBAXWH C NMPUBJIEYUEHVEM MALLUNHHOIO OBYYEHWA
MaHHaHoB .U
WVHCTUTYT reosiorum n HeTerasoBblx TexHo0rmn KasaHckuin (MpuBomxKcKnii) degepanbHblii
yHuBepcuTeT, r. KasaHb, Pecny6nnka TaTapcTaH Poccuiickaa ®egepaum

METHODOLOGY FOR SOLVING THE PROBLEM OF SELECTING OBJECTS FOR WELL
ACID TREATMENT WITH THE INVOLVEMENT OF MACHINE LEARNING
Mannanov I.1.

B cTatbe ONMUCLIBAIOTCS OCHOBHbIE MPUHLMMbI
NPUBNEYEHNS MALUMHHOTO 00yYeHUs [NA  peLleHus
3afayuvM ONTUMM3aUMU KUCNOTHOFO BO3AENCTBUA Ha
NMacTbl.

AJpecHbIin nogoop 06bEKTOB 419 UHTEHCUDMKALMN
[0O6blUM  HedhTU  ABNSETCA  OAHOM M3 Hambonee
aKTya/lbHbIX 3afa4  He(TeNnpPOMbIC/IOBON  MPaKTUKW.
[Jetanunsaums XapakTepucTUK NIacToB, MNNacTOBbLIX
(hnrongos, yCNnoBuii 3aneraHns n1acTos,
3HEPreTUYeCKOro COCTOSIHWUS MNacTOB W afpecHbIN
noabop  KUCMOTHbIX  KOMMAO3MLMIA  C  Y4YeToM
COBOKYIMHOCTU WUCXOAHBIX [aHHbIX Y COBMECTUMOCTU
NPYMEHSEMbIX COCTaBOB WMHTEHCU(MKALMN [00bIYN C
NNacToBbIMX  (hKOMgamMmn  NpeAcTaBnseT  co6oi
C/IOXHYIO 3afla4y, peLleHne KOTOPOI ornpedenseT, B
KOHEYHOM CyYeTe, YCMeLwHoCTb TEXHO/Orni
WHTEHCU(MKauMM  aobblun.  [ns  pelleHns  3agaum
HeoO6X0AMM  KOMMJEKCHbIA  MOAXOL — COYETatOLLMiA,
BbIMO/IHEHWE NabopaTopHbIX “ccnefoBaHuUi,
MOZEeNVPYIOLLMX NOBELEHNE CUCTEMbI, aHA/IU3 Fe0/10ro-
MPOMbICNOBO  MH(OpMaL MK, OLeHKa pe3ynbTaToB
paHee  BbINOSIHEHHbIX paboT W  MOAEeNMpPOBaHue
npouecca BO3LeNCTBUS.
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Joknaguuk: MaHHaHoB Wnbgap Wnrusosuy -
KaHAMAAT TEXHUYECKMX HayK , JOLEHT.

HayuHble Hanpas/ieHWs: MeTOAbl MHTeHCU(UKaLmu
[06b1un, nogbop MMM, nabopaTopHbIe U MPOMbICIOBbIE
UCMbITaHWs,  ONTUMM3AUMS  Noabdopa  OOBLEKTOB,
MalUMHHOe 06y4yeHVe B 3afjavyax WHTeHCUUKaLum
J100bI4N.

This article describes the basic principles of using
machine learning to solve the problem of optimizing the
acid stimulation of reservoirs.

The targeted selection of objects for the
intensification of oil production is one of the most
urgent tasks of oilfield practice. Detailing the
characteristics of reservoirs, reservoir fluids, reservoir
conditions, reservoir energy state and targeted selection
of acid compositions, taking into account the totality of
initial data and the compatibility of the applied
stimulation compositions with reservoir fluids, is a
complex task, the solution of which ultimately
determines the success of stimulation technologies. To
solve the problem, an integrated approach is required
that combines the performance of laboratory studies
simulating the behavior of the system, analysis of
geological and field information, evaluation of the
results of previously performed work and modeling of
the impact process.



PA3PABOTKA U MPUMEHEHWE MPEABAPUTE/IbHO CLUUNTBLIX FENIEBbIX UACTUL,
019 BBIPABHUBAHWSA MPO®UNA NMPUEMUCTOCTU 419 KONINEKTOPOB C
BbICOKOW MUHEPANWN3ALIMEN MJIACTOBOW BO/bI
MycTtaduH A.3.

KasaHCKUi egepanbHblii yHUBEpCUTET, . KasaHb, P®

DEVELOPMENT AND APPLICATION OF PRE-FORMED PARTICLE GEL FOR
CONFORMANCE CONTROL FOR RESERVOIRS WITH HIGH MINERALIZATION OF
FORMATION WATER
Mustafin A.Z.

Kazan Federal University, Kazan, Russia

B pgaHHO paboTe onucbiBaeTcA  pa3paboTka,
NabopaTopHble WCCMefOBaHWUS U ONbIT NPUMEHEHUS
npeaBapuTeNnbHO  CLUMTBIX — FeneBblX  YacTv  And
BblpaBHVBaHWS npoguna NPUEMUCTOCTM Ha
KONNEKTOpax C BbICOKOW MMHepanv3aumeii NnacToBol
BOZbl.

MpakTnyecku BCE He(hTAHbIe KOMMaHum
CTa/IKMBatOTCA C Mpob6aeMoil npopbiBa BOAbI  Ha
NO3AHMX CTaansX pa3paboTKK, NPUBOSLLIEN K BbICOKON
00BOHEHHOCTU (hOHAA CKBAXMH U HU3KUM 3HAYEHWUAM
KWH. Oco6eHHO 0CTpOo CTOMT BONPOC A5 KPYMHEALLINX
MECTOPOX/EHWIA, rae 06BOJHEHHOCTb MPOAYKLMM
cocTaBnsieT 6onee 75%, a B OTAENbHbIX CKBaXKMHAX
pocturaet 100%. Ha AaHHbIA MOMEHT CYLLEeCTBYHOT
MHOXECTBO MeTof4oB fAns  60pbbbl  C  AaHHOWA
nNpo6iemMoin, HO OHW OrpaHWYeHbl  CBOCTBAMM
KONNeKTopa.

Lienbto  3TOro  MCCMefoBaHUA  SBMSETCA  OLEeHKa
3 heKTUBHOCTM NpUMeHeHNs npesaBapuTeNbHO
CLUMTBIX FeNeBbIX YaCTuL, 4151 BblpaBHMBaHWS Npoguis
NPUEMUCTOCTM  HA  KOM/JIEKTOPaX,  OCMOXHEHHbIX
BbICOKOI MUHepanv3auueli Ni1acToBoi BoAbl.
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Joknapguvk: MyctaguH Aingap 3amunieBnd -
MIaALLNIA HayYHbIA COTPYAHUK.

HayuHble  HanpasneHus:  XUMWYECKWE  METOAbI
yBENMYEHNs He(TeoTAauun, MonnMepHoe 3aBOLHEHWE,
BblpaBHMBaHMe npoduns MPYEMMCTOCTH,
npesBapuTeNbHO CLUMTBIE refieBble YacTuLbl

This paper describes the development, laboratory
studies and pilot testing of pre-formed particle gel
(PPG) for conformance control for reservoirs with high
mineralization of formation water.

Almost most of oil companies face the problem of

water breakthrough in the last stages of development,
leading to high water cuts and low oil recovery factors.
The issue is especially acute for the large fields, where
the water cut is more than 75%, and in some wells it
reaches 100%. At the moment, there are many methods
to deal with this problem, but they are limited by the
properties ofthe reservoir and price.
The purpose ofthis study isto evaluate the effectiveness
of pre-crosslinked gel particles to conformance control
in reservoirs complicated by high mineralization of
produced water.



ONPEJEJEHUE EJUHBIX KPUTEPUEB IPUMEHUMOCTH TEXHOJIOT'MIA METOJ0OB
YBEJIWYEHWSA HEOTEOTAAUN U PASPABOTKA HHCTPYMEHTA 1O CKPUHHUHI'Y
TEXHOJIOT A MYH
Mymaposa /I.A., Kannac6aes b.)K., Opsinbéacap E.K.

TOO «KMI' UnskuHupHUHD», I. Hyp-Cyaran, Kazaxcran

DEFINITION OF UNIFORM CRITERIA FOR APPLICABILITY OF EOR ENHANCEMENT
TECHNOLOGIES AND DEVELOPMENT OF EOR TECHNOLOGY SCREENING TOOL
D.A. Musharova, B.J. Zhappasbaev, E.K. Orynbasar
KMG Engineering LLP, Nur-Sultan, Kazakhstan

B  Hactosmee BpeMs  CYIIECTBYET  MHOTO
JTUTEPATYPHBIX HCTOYHUKOB c KPUTEPHIMH
MPUMEHUMOCTH METOAOB VBEIUYCHHUS HedTeoTIauN
(MYH).  Kpurepun  paspaboTaHel  MHUPOBBIMH
JKCIIEPTaMH, PO UIBHBIMU He(Tera3oBbIMU
KOMIaHUSAMH, OTIPEACICHBI 71a00opaTopHO u
MOATBCPIKICHBl IPOMBICTIOBEIM — ONBITOM. B psne
CIy4acB aBTOPbl COCTABISIIOT 0as3bl JAaHHBIX C
MECTOPOXKACHUAMHY, TAC NPUMCHSINCh  pa3HbIC
TCXHOJIOTHH METOJOB YBEIMYCHHSA HE(TCOTIAYH,
oncHUBAIOT WX  3(DPEKTUBHOCTD, CII0KHOCTH
MPUMEHCHUS, OCOOCHHOCTH BHCIAPCHHS TEXHOJIOTUH
MYH gns  OnpeagiacHHBIX — TE0IOTO-(PUIHUCCKUX
yenosuii Mecropoxnenuii. Ilo pesymprataM Takmx
AHATTUTHICCKUX padot MOKHO ONPEICTUTh
ONTUMATBHBIC JUAMIA30HBI IPUMCHEHHS TEX WIH HHBIX
texHoioruii MYH n pexomeHnoBaTh X NMPUMEHEHHE
NMpU CKPUHUHIE € LEJbI0 JAIbHEUIIEH OLEHKU

NOTCHIUAIBHO IO IXOASAIITIX TECXHOJIOTHI B
71a00paTOPATOPHBIX U MPOMBICIOBBIX YCIOBHSIX.
B Hacrosmei#l pabote mnpeacTaBIcHBI COUHBIC

KPUTEPHH IPUMCHUMOCTH IO KITFOUEBBIM TEXHOJIOTHIM
XUMHIICCKHX, TCIUIOBBIX, ra30BBIX u
mukpoduonormueckux MYH. [Ing vauummposanus
JAHHBIX KPHTCPUCB MPOBEACH OOIIMPHBIHA
JUTEPATYPHBIA 0030D, PETPOCHCKTUBHEIN aHAITU3 PaHEE
anpoOuposaHHEIX TexHOoNoruii MYH, anamu3 reonoro-
duzHueCKUX u TEXHOIOTHUECKHX YCIIOBHI
OpUMCHEHUa — TexHomormd  MVYH. C uensro
COTIOCTABJICHUS  IcOJOro-PU3MYCCKUX — HapaMeTpoOB
IJIACTOB u TEXHOJIOTHUECKHX roKaszarenei
MECTOPOKACHHH €  ONPEACICHHBIMH  SIHHBIMH
KPUTEPHAMH NMPUMECHHMOCTH pa3padoTaH UHCTPYMCHT
MO0 CKPUHHHTY, VYUTHIBAIOIIUN BCC HCOOXOIUMBIC
MOKa3aTead Uil BBUIBICHHS  HPHOPHTCTHBIX
texHonoruiit MYH.
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Currently, there are many literature sources with
criteria for the applicability of enhanced oil recovery
(EOR) methods. The criteria were developed by world
experts, specialized oil and gas resources, determined
by laboratory studies and confirmed by field experience.
In some cases the authors compile their data bases
which include different fields where EOR methods
technologies have been apllied, evaluate their
effectiveness, the complexity of EOR methods
application, and some other special features of
implementing EOR technologies for certain geological
and physical conditions of the fields. Based on the
results of such analytical work, it is possible to
determine the optimal ranges for the application of
certain  EOR  technologies and recommend their
application while screening in order to further evaluate
potentially suitable technologies in laboratory and field
conditions.

This paper presents united applicability criteria for
key technologies of chemical, thermal, gas and
microbiological EOR methods. To unify these criteria,
an extensive literature review, a retrospective analysis
of previously tested EOR technologies, an analysis of
the geological, physical and technological conditions
for the use of EOR technologies were carried out. In
order to determine the geological and physical
parameters of the reservoirs and the technological
parameters of the ficlds with the same applicability
criteria, a screening tool has been developed that takes
into account all necessary parameters for priority EOR
technologies selection.



N3YUYEHWE CBOWCTB BMOMOJIMMEPA, YCTONUNBOCTb FE/ITAHA K AETPALALNN
noJ BO3AENCTBMEM OKUC/NEHUA
H36ugonnaes C.E., MykaHoB A.C., Tay6aeB A.K., Miamannosa A.)K.
ATbipayckuii pununan TOO «KMI™ MHXUHUPUHT»

STUDY OF THE PROPERTIES OF A BIOPOLYMER, THE RESISTANCE OF GELLAN TO
DEGRADATION UNDER THE INFLUENCE OF OXIDATION
Nabidollaev S.E., Mukanov A.S., Taubaev A.K., Izmailova A.Zh.
KMG Engineering LLP, Atyrau, RK

OfHUM 13 OCHOBHbIX MYH 6e3ycnoBHO ABNAETCH

CMO/Mb30BaHNE  BOOPACTBOPUMBLIX  MOJUMEPOB.
MoTpe6HOCTb B MOMMMEpPaxX OCHOBaHa Ha WX
CMoco6HOCTM  BO3AECTBOBATL HAa  PEO/IOrMYecKue

CBOICTBA BOfHbIX CWUCTEM W 00pa30BbIBaTb [N
pasfIM4yHOM NMOTHOCTWU. Pa3BUTMEe OGUOTEXHONOTWIA,
KOTOpOe MpPOUCXOAMT B MOCMeLHee Bpems, Aano
BO3MOXHOCTb ~ UCMO/b30BaTb  6uononnvepbl B
He(hTAHOIM NPOMBbILLNIEHHOCTH, KOTOpble NPeACTaBAAT
coboii nonmcaxapuabl MUKPOBGHOIO M pacTUTE/IbHOIO
NPOUCXOXAEHNS.  Buononmmepbl  MMeOT  PA4
MPEMMYLLECTB MO CPaBHEHUIO C  TPaAULMOHHBLIMMU
CUHTETUYECKMU  MOSIMMEPAMU  UCMOSb3YEMbIX B
[o6blye HedhTw 1 rasa. Kpome Toro, K npeumyLLecTsam
61OoNo0NMMEPOB MO CPaBHEHUIO C APYTMMU peareHTaMu
MOXHO OTHECTW MX 6e30MacHOCTb KaK 15 YeNnoBeka,
TaK 1 419 OKpY>KatoLLeii cpedpl. EAVHCTBEHHbIA MUHYC
3TO LUeHa, YTO HEMMOBEPHO BbICOKA U3-3a
OTCYTCTBMSA CNpOCa W KOHKYPEHUMU Ha pPbIHKE 4TO
yBeNMumBaeT Ce6ecTOMMOCTb  MPOM3BOACTBA  3TUX
6rononmmepoB. B aaHHoO paboTe ObiNv 1cCnesoBaHbI
(hU3MKO-XMMUYECKME CBOICTBa nonucaxapuia
renfaHa, ee YCTOMYMBOCTb K paspyLUEHWO noj
BO3/1e/CTBMEM OKUCNEHNS.
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Joknaguuk: Habugonnaes CepukbosncbiH, PhD,
CTapLUNIA UHXEHEP.

HayuHble HanpaBneHus:
3HepreTMka, MeTopbl
N1acToB, GUONONMEPI.

Katanus,
yBeIMYeHns

BOLOpPOAHas
He(hTeoTAaum

One ofthe main methods of EOR is certainly the use
ofwater-soluble polymers. The demand for polymers is
based on their ability to influence the rheological
properties of aqueous systems and form gels of various
densities. The recent development of biotechnology has
made it possible to use biopolymers in the oil industry,
which are polysaccharides of microbial and plant origin.
Biopolymers have a number of advantages over
traditional synthetic polymers used in oil and gas
production. For example, they are able to operate under
more severe reservoir conditions. Biopolymers are able
to function at temperatures up to 100-120°C, and some
types even up to 150°C, which covers the entire
temperature range of developed deposits. They are also
stable in a wide pH range, both in acidic and alkaline
environments, which allows them to be used both for the
preparation of alkaline compositions with increased oil-
displacing properties, and acid compositions with
prolonged dissolving power in relation to reservoir rock
carbonates. In addition, the advantages of biopolymers
over other reagents include their safety for both humans
and the environment. The only negative is the cost-
price, which is incredibly high due to the lack of demand
and competition in the market, which increases the cost
of production of these biopolymers. In this work, the
physicochemical properties ofgellan polysaccharide, its
resistance to destruction under the influence of
oxidation, were studied.



TEMMEPATYPHbBIE ACMNEKTbI MNP MPOEKTUPOBAHUN XNMWNUECKNNX METO40B
YBETNMYEHNA HE®@TEOTAAUN
Ocunnos A.B.
00O «lasnpoMHepTb-TexHoNOrnyeckme NnapTHepcTea», r. Mockea, P®

TEMPERATURE ASPECTS IN THE DESIGN OF CHEMICAL METHODS FOR ENHANCED
OlIL RECOVERY
Osipov A.V.
Gazpromneft-technological Partnerships LLC, Moscow, Russia

B aToin cTaTbe paccMatpuBaloTCA TemnepaTypHble
acnekTbl NPV MOLENMPOBAHUN XMMUYECKUX METOLOB
yBe/IMYeHNs HethTeoTAauN.

OO6bI4HO  BLIGOP  XMMWYECKOA KOMMO3NLUM 1
MOJEeNMPOBaHNE XUMMUYECKMX METOLOB HedTeoTaaun
MPOBOAUTCA MPU  M30TEPMUYECKOM  peXxume  Mpu
nnactoBoii Temnepatype. OpHako, B pe3ynbTare
MHOFOMIETHEIO HarHeTaHWsi HeHarpeToi BoAbl MpU
3aBOJHEHUV TeMmepaTypa niacTa MOXeT CyLLECTBEHHO
CHM3MTCS, YTO MOXET MOBAMATL Ha BbIGOP XMMUYECKOI
KOMNO3NUMM U pe3y/nbTatbl  FMAPOAUHAMUYECKOTO
MOAeNnVpoBaHWsA. B HacTosilein pab6ote  Gbina
npom3BefeHa OLeHKa TemnepaTypHOro npoguns B

paiioHe  MWIOTHOro ydvactka [MAB-nonvmMepHoro
BO3AENCTBMSA, Ha KOTOPOM B TeuyeHue 12 neT
NpoM3BOAMIOCL  3aBOJHEHME  HEHArpeToil  BOAOIA.

MokasaHo, Y4TO B TemnepaTypa B pailoHe CKBaXXWHbI,
npegHasHavyeHHOM Ana HarHetaHus MAB-nonMmepHoi
KOMMO3MLMN CYLLECTBEHHO HMKE, 4YeM HayaslbHas

Temnepatypa nnacta. [laHHoe  06CTOSTENbCTBO
Heob6XxoAMMO  yunTbiBaTb Npu  Bblbope TAB #
nonmmMepa, KoTOpble LOMKHBI obnagatb

3PPEKTUBHLIMU HEPTEBLITECHAIOLLMENM CBONCTBaMU B
LUIMPOKOM TeMepaTypHOM Auanas3oHe.
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Joknagunk: Ocunos AHApeli BanepbeBuy
KaHAMAAaT TeXHUYECKMX HayK.
HayuyHble  HanpasfieHWs: MmapoanHaMmyeckoe

MO/eNMPOBaHMe METOAO0B NOBbILLIEHUS He(hTEOTAAUMN.

The paper describes temperature aspects when
modeling chemical methods for enhanced oil recovery.

Usually, the choice of chemical composition and
modeling of chemical methods of oil recovery is carried
out under isothermal conditions at reservoir
temperature. However, as a result of many years of
unheated water injection during waterflooding, the
reservoir temperature may decrease significantly, which
may affect the choice of chemical composition and the
results of hydrodynamic modeling. In this research, the
temperature profile was assessed in the area of the pilot
of surfactant-polymer treatment, which was flooded
with unheated water for 12 years. It is shown that the
temperature in the area ofthe well intended for injection
of the surfactant-polymer composition is significantly
lower than the initial reservoir temperature. This
circumstance must be taken into account when choosing
a surfactant and polymer, which should have effective
oil-displacing properties over a wide temperature range.



PA3SPABEOTKA B KABAHCKOM ®EAEPA/TIBHOM YHVMBEPCUTETE MAB A4
OCNOXXHEHHbIX YC/TOBUIA
MaBenbes P.C.
K®dY, r. KasaHb, P®

DEVELOPMENT AT THE KAZAN FEDERAL UNIVERSITY OF SURFACTANTS FOR
COMPLICATED CONDITIONS
Pavelyev R.S.
KFU, Kazan, Russia

B aToii paboTe  ONWCbIBaETCA  CUHTE3 WU
nccnefoBaHvie LieneBbiX CBOWCTB pasnyHbIX MAB ans
XVIMUYECKUX METOAO0B YBENMYeHWUA HedTeoTaaun B
OC/IOXKHEHHbIX ycnosusx. lMpeacTasneHbl paspaboTku
KazaHcKoro tefepaibHOro yHuBepcuteta B 061acTu
XMYH pns  ycnoBuil  BbICOKMX Temnepatyp W
COJIEHOCTMU.
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Joknaguuk: [MaBenbeB PomaH CepreeBuy -
KaHAMAAT XMMUYECKUX HayK, B.H.C.

HayuHble HanpaBneHWs: OpPraHWYecKuii CUHTES,
MOBEPXHOCTHO-aKTMBHbIE  BeLUecTBa,  MOSMMEpHI,
refnesble YacTuLpbl.

This work describes the synthesis and study of the
properties of various surfactants for chemical enhanced
oil recovery methods (ChEOR) under harsh conditions.
The developments of the Kazan Federal University in
the field of ChEOR for conditions of high temperatures
and salinity are presented.



CO30AHME HOBOIo rMgAPOANHAMUMNYECKOIO CUMYJTATOPA ANA
MHTEPMNPETALUNN PE3YNbTATOB OJHOCKBAXWHHOIO XUMNYECKOI O
TPACCEPHOI'O TECTA
Masnos A.A., baxapes ®.J1., MocTtoBckuii MN.A., Tuxomupos C.B., TyHUK M.1O.
cnery
BoHpapb M.FO., N'pomaH A.A., Ocunos A.B.

MmH

CREATING A NEW POROUS FLOW SIMULATOR FOR PROCESSING OF THE RESULTS
OF SINGLE-WELL CHEMICAL TRACER TESTS (SWCTT)

B HactoAwee Bpema B Poccum  perynspHo
npoBoAATCA OHOCKB&XXUHHbIE XUMUYecKmne
TpaccepHble TeCTbl C LE/bI0 OLEHKN OCTaTOYHOM
HeTeHACbILLEHHOCTM B OKPECTHOCTU CKB&XWHbI U
OLEHKM  3(h(heKTUBHOCTU  npumeHeHus  T1AB-
MONVMEPHON CMecu A1 YBeNNYeHNUs He(hTeo6blun. B
Crnery s corpygHuuectse ¢ NMAO «[a3npoM HedTb»
6b110 paspaboTaHo MO ans aHann3a pesyibTaTtoB TakKnx
TeCTOB.

OcHoBoii  HoBoro IO sBnseTcs  0AHOMA3HbIN
CYMYNATOP MOTOKa B MOPUCTON cpefe, MO3BONSAOLLMNIA
paccunTbiBaTb MOJE/bHbIE 3HAaYeHUs [06bIBaEMbIX
KOHLLeHTpaLuiA TpaccepoB MNpu YY€Te XUMUYECKOM
peakuMm  ruaponusa  aTunauertata,  pacTBOpPeHUs
TpaccepoB B BOZe W HE(TU W AUCNEPCUN TPaccepos B
Boge. CBoOOAHble napameTpbl  cumynaumMn (B
4acTHOCTH, ocTaTo4Has He(pTeHaCbILLEHHOCTb)
onpesenstoTCs c MOMOLLIbIO BaitecoBckoii
ONTUMM3aLUK Takum obpasom, 4TO6bI
MWUHMMMW3NPOBATb OTK/IOHEHWE MOZE/NbHbIX BENIMYNH OT
3KCNepPUMEHTa/IbHbIX. Pa3paboTaH Mo/b30BaTENbCKUIA
NHTEpeVic.
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Joknaguvk: Masnos OMuUTpuii AnekceeBuY - K
®.-M. H., H. C.

Currently in Russia single-well chemical tracer tests
(SWCTTs) for ail reservoirs are being done on a regular
basis. The purpose ofthe test isto determine the residual
oil saturation and to estimate the effectiveness of
surfactant-polymer flooding for extended oil recovery.
In St. Petersburg State University, in collaboration with
Gazprom Neft, a software was developed for processing
of SWCTT measurements.

The software is based on a one-phase simulator of
porous flow which calculates the model values of
concentration of tracers in produced fluid. The
underlying physical model takes into account the
chemical reaction, the dissolution oftracers in water and
oil, and dispersion of tracers in water. Free parameters
of simulation, such as residual oil saturation, are fit to
observational data using Bayesian optimization. A
graphical user interface is provided.



FIELD DEMONSTRATION OF THE IMPACT OF FRACTURES ON HYDROLYZED
POLYACRYLAMIDE INJECTIVITY, PROPAGATION, AND DEGRADATION
Sagyndikov M., Ogay E.

Satbayev University, Almaty, Kazakhstan, KMG Engineering LLC, Nur-Sultan, Kazakhstan
Seright R.

New Mexico Institute of Mining and Technology
Kudaibergenov S.

Institute of Polymer Materials and Technology, Almaty, Kazakhstan

Bo Bpemsi MOAMMEPHOro 3aBOAHEHWS OMnepaTop
MeCTOPOXAEHUS LO/MKEH OblTb YBEPEeH, UTO 60/bLUne
MHBECTULMN Ha XMMWKaTbl He OyayT MoTepsiHbl BO
Bpems 3aKauku nonvmepa. Kpome Toro, NpueMmncTocTb,
CBA3aHHasA C BA3KMMM MOJMMEPHBIMU pacTBOpamu, He
[O/MKHA CHWXKATbCA [0 TakOM CTeneHu, 4To6bI
KOMMeHcauusa B njacte u 0Toopbl HeTU CTaHOBUIUCH
HE3KOHOMUYHbIMK.  TeopeTMYecKn [oKasaHo, 4To
TPEeWMHbl C OrpaHWYeHHOW [/MHOMW W MpPaBUIbHOM
OpVieHTaLMe 3HAYMTENIbHO MOBbILIAKOT MPUEMUCTOCTb
noanMepa 1 YCTPaHAT MeXaHUYECKY AeCTPYKLUIO.
[aHHaa cTaTbd NOATBEPXAAaeT 3TW  MNPOrHO3bl C
MOMOLLIbIO  KOMOMHALMM  pacyeToB, N1abopaToOPHbIX
nccneaoBaHUA 1M MNOMEBbIX HabAwaeHWin  (BKIHOYas
METOAbl YCTaHOBMBLUMXCA 3aKayek, aHann3a KpuBoin
nafeHns [aBneHus W aHaiM3 npod  >KMAKOCTH,
MOCTYNaroLLMX 06PaTHO M3 HarHeTaTe/lbHbIX CKBaXKVH U
[0o6blBaeMbIX M3 pearvpytoweii  obbiBaroLleli
CKB&XXMHbI), CBA3aHHbIX C HEPTAHBIM MECTOPOXKAEHWEM
Kanamkac B 3anagHom KasaxcraHe.

38

Joknaguuk: CarbliHankoB Mapat CepukoBuY -
ONbITHBIV crieumanucT no MosMmMepHOMY 3aBOAHEHMIO,
paboTas cO BCeMM 3Tanamu HaumHas oT R&D po
VHXXEHEPUM " MPOMBbIC/IOBOr0 BHeJpeHus.
KOMMETEHTHbIA B OMNUCaHWM MNACcTOBbIX CUCTEM U
JNHaMUKe pa3paboTKM C MOMOLLUbH  KOMOMHALMK
aHaM3a [JaHHbIX, 1abopaTopHbIX — MCCNef0BaHWUM,
MPOMbICNOBbIX HabMHOAEHWIA, YMCNEHHOTO
MOZENMPOBaHNA U TEXHNKO-3KOHOMUYECKUX PaCYETOB.

During a polymer flood, the field operator must be
convinced that the large chemical investment is not
compromised during polymer injection. Furthermore,
injectivity associated with the viscous polymer
solutions must not be reduced to where fluid throughput
in the reservoir and oil production rates become
uneconomic. Fractures with limited length and proper
orientation have Dbeen theoretically argued to
dramatically increase polymer injectivity and eliminate
polymer mechanical degradation. This paper confirms
these predictions through a combination of calculations,
laboratory measurements, and field observations
(including step-rate tests, pressure transient analysis,
and analysis of fluid samples flowed back from
injection wells and produced from offset production
wells) associated with the Kalamkas oil field in Western
Kazakhstan.



ONbIT K®Y B PASPABEOTKE M UCCNEAOBAHWM MOBEPXHOCTHO-AKTUBHbIX
BELWLECTB A4J19 YCJ/IOBUW BbICOKOW MUHEPANTN3ALNN BOAbI U
FETEPOFEHHOCTW NNACTA
CandynnuH 3.P.

KasaHckuin degepanbHblii YHUBeEpPCUTET, . KasaHb, Poccus

KFU EXPERIENCE IN THE DEVELOPMENT AND RESEARCH OF SURFACTANTS FOR
CONDITIONS OF HIGH WATER SALINITY AND RESERVOIR HETEROGENEITY
Saifullin E.R.

Kazan Federal University, Kazan, RK

B pgaHHOM foknaje npeAcTaBfieHbl  MeToAbl
nccnefosaHns 1 nogbopa MOBEPXHOCTHO-aKTUBHbIX
BewectB (MAB) Ans OCNOXHEHHBIX MECTOPOXAEHWA
HedhTw.

Vcnonb3oBaHne BOAHbLIX pacTsopos [MAB  ans
YBEIMYEHNA HeTeoTAaun MIacToB MOXET OblTb
3aTpyAHEHO  BbICOKOM MVHepanu3aumen KaK
3aKauMBaEMON, TaK W MacTOBOM BOAbl.  TaKkxe,
MexaHun3M BO3feiicTBusA pacTBopoB AB 3aBUCUT OT
(hNbTPaLMOHHO-eMKOCTHBIX CBOWCTB U OAHOPOAHOCTM
3TVX NapaMeTpoB Mo MAacTy, YTO AEMOHCTPUPYETCH B
JaHHoW paboTe. Cpeau BENIMKOr0 MHOXECTBA MOJIEKYN
MAB 1 nx KOM6MHaUMn 1 KOMNO3ULMiA, BbiIGop MAB

Heo6XOAMMO  OCHOBbIBaTb ~ Ha  Npegnosaraemoi
TexHonormn 3akadykm T[MAB, a TakXe OCHOBHbIX
napameTpax nm/acra: Temnepatypa njacta W

MUHepanunsauus Boapl.

Llenblo  3TOro  mnccnefoBaHWs  3aKIoyaeTcs B
nogoope TAB gns  ycnoBuii  MeCTOPOXAEHWS
pecny6nnke TartapcTaH, OC/IOXHEHHLIM  BbICOKOM
MUHepanm3aLyeli Bofbl M reTepOreHHOCTbLIO MacTa.
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Joknagumk: CahidynimH OMunb PuHATOBMY -
KaHAMAAT TEXHUYECKMX HayK, CTaplunii Hay4HbI

COTPYAHWK.
HayuHble HanpaBneHns: Tennousuka,
BHYTPWMN/IACTOBOE  TOPEHVEe  HedTh,  XUMUYecKas

KWHeTKKa, peareHTbl Ana xummyecknx MYH.

This report presents methods for the study and
selection of surfactants for oilfields with harsh
conditions.

Theuse of aqueous solutions of surfactants for
enhanced oilrecovery methods can be hampered by the
high salinity of both injected and formation water. Also,
the efficiency of surfactant solutions depends on the
reservoir properties and the uniformity of the
separameters in there servoir, which is demonstrated in
this work. Among the great variety of surfactant
molecules and their combinations and compositions, the
choice of surfactant must be based on the proposed
surfactant injection technology, as well as the main
reservoir parameters: reservoir temperature and water
salinity.

The purpose of this study is to select surfactants for
the conditions of the field in the Republic of Tatarstan,
complicated by high water salinity and reservoir
heterogeneity.



PE3Y/NNbTATbI MPEABAPUTENBbHbBIX PACYHETOB NMPOBEAEHVNA MEHOKNCNOTHbIX
OBPABOTOK ANA NMHTEHCUN®UNKALUNWN JOEBbIYN HE® TN
TepeHTbeB A.A., AypkuH C.M., MNuena K.B.
000 «CamapaHUTMNHedTb»

RESULTS OF PRELIMINARY CALCULATIONS OF FOAM ACID TREATMENTS FOR OIL
PRODUCTION INTENSIFICATION
Terentyev AA, Durkin SM, Pchela KV.
SamaraNIPIneft LLC

B pgaHHOM foknafe npefcTaBfieHbl  MeToAbl
nccnefoBaHNa u nogbopa MNOBEPXHOCTHO-AKTUBHBIX
BewecTB (MAB) Ans OCNOXHEHHbIX MECTOPOXAEHWIA
HedTw.

Vcrnonb3oBaHne BoOAHbLIX pacTsopos [MAB  ans
YBE/IMYEHNA He(TeoTAauM M1acToB MOXET  ObITb
3aTpyAHEHO BbICOKOWA MUHepanun3saumen KaK
3aKauMBaemoi, TaK W MNacToBOM BOAbl. Takxke,
MexaHu3M BO3AelCcTBMSA pacTBopoB AB 3aBucuT OT
(h1NbTPaLMOHHO-EMKOCTHBIX CBOMCTB 1 O4HOPOAHOCTY
3TWX NapaMeTpoB MO NAacTy, YTO AEMOHCTPUPYeETCA B
faHHoN paboTe. Cpefyn BENIMKOTO MHOXECTBA MOJIEKY/T
MAB 1 nx koMbuHauuii, 1 Komnosuuuii, Boi6op MAB

HeoOXOAMMO  OCHOBbIBaTb  Ha  MpefnonaraeMol
TexHonormnm 3akadykm [1AB, a TakkKe OCHOBHbIX
napameTpax nM/acrta: Temnepatypa njacra MU

MUHepanunsaLuus Bogpl.
Llenblo  3TOro  mccnefoBaHWst  3akloyaeTcsd B
nogoope TAB pans  ycnoBuii  MeCTOPOXAEHWS
pecrny6nnke TaTapCTaH, OCMOXHEHHBIM  BbICOKOA
MUHepanunsaLyein BoAbl U reTeporeHHOCTbLIO NacTa.
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Joknagunk: TepeHTbeB AneKcein AneKceeBuu.

OnbIT paboTbl C MECTOPOXAEHUAMY BbICOKOBA3KOIA
He(bT, UCMOMb30BaHMEM  TEPMUYECKMX  METOLOB
MOBbILIEHUA He(hTeoTAaun nNnacTa. HayuHble MHTEPECHI
CBA3aHbl C TUAPOAMHAMUYECKMM MOJeNMpOoBaHNEM
njacra: KOMMO3MLUMOHHbIM  PVT-MogenMpoBaHueM,
MOZENMPOBaHNEM Pa3/IMYHbIX METOLOB YBeMYeHUs
Hetbreotgaun (MYH): TepMMYecKMX, ras30oBbIX MU
(OM3NKO-XMMUYECKMX.

This report presents methods for the study and
selection of surfactants for oilfields with harsh
conditions.

Theuse of aqueous solutions of surfactants for

enhanced oilrecovery methods can be hampered by the
high salinity of both injected and formation water. Also,
the efficiency of surfactant solutions depends on the
reservoir properties and the uniformity of the
separameters in there servoir, which is demonstrated in
this work. Among the great variety of surfactant
molecules and their combinations and compositions, the
choice of surfactant must be based on the proposed
surfactant injection technology, as well as the main
reservoir parameters: reservoir temperature and water
salinity.
The purpose of this study is to select surfactants for the
conditions of the field in the Republic of Tatarstan,
complicated by high water salinity and reservoir
heterogeneity.



OCOBEHHOCTW NOABOPA MAB ANA XUMNYECKOIO 3ABOAHEHUAC YYETOM
CBOWCTB MNNACTOBbIX ®/1FONA0B
TypHaeBa E.A.
®IrAOY BO «THOMEHCKWI rocyfapCTBEHHbIA YHUBEPCUTET», I. TIOMeHb, PP

SURFACTANT SCREENING ASPECTS FOR CHEMICAL FLOODING IN TERMS OF
FORMATION FLUIDS PROPERTIES
Turnaeva E.A.
University of Tyumen, Tyumen, Russia

Mogn6op HedTeBbITECHAKOWMX TAB-nonumepHbIxX
COCTaBOB [I0/KEH OCYLLECTBNATLCA C YHETOM reosoro-
(hM3nYecKMX OCOBEHHOCTEN MeCTOpPOXAeHWs. NS
nogbopa agdekTMBHOro coctasa [AB aeTanbHO
M3yyatoTCs  XapakTepUCTUKM  HeTW:  MIOTHOCTb,
BA3KOCTb, FPYMMNOBOI M KOMMOHEHTHbIN COCTaB HelhTy,
9KBVBA/IEHTHOE a/IKaHOBOE Yr/iepogHoe uucrno. Ans
BOZHbIX (PNIOMA0B ONpPeseNAtTCA CPpefHUe 3HaUYEHNS U
VHTEpBaN BapbMpOBaHWUS MOKasaTesieid NnacToBbIX K
MOArOTOBMIEHHbIX  BOZ:  06LWel  MUHepanu3aumu,
XECTKOCTMH, KOHLLeHTpauuu rmapokKapboHaToB.
MonyyeHHble [aHHbIE MO3BOJIAIOT  MPOEKTMPOBATH
CTPYKTYpYy Mmonekyn [MAB ©n peannsosbiBaTb WX
LieNieBOVi CMHTe3. MocneayroLas cTafmsa KOMMIEKCHbIX
NnabopaTopHbIX uUccnefoBaHMin ans  oueHkn [MAB-
MONVMEPHON  KOMMO3WLMW  MO3BONAET  OMpefenuTb
3 heKTUBHOCTb n NepcrnekTUBHOCTb
He(hTEBbLITECHAOLLLErO COCTaBa.

Lienbto faHHOro mccnefioBaHus sBnseTcs nogoop
KOMMOHEHTOB U MOATBEPXAeHMe 3PPEeKTUBHOCTU
agpecHoli MAB-N0IMMEPHON KOMMO3ULMN.
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Joknaguuk: TypHaeBa EneHa AHaTO/IbeBHa -
KaHAMAAT XMMUYECKUX HayK, [OLIEHT.

HayuHble HanpaeneHWs: XUMWUSA  MOBEPXHOCTHO-
aKTVBHbIX  BELeCTB, He(TenpoMmbICNOBas  XUMUS,
CTpouTeNIbHasA XUMUS.

The selection of oil-displacing surfactant-polymer
compositions was carried out taking into account the
geological and physical features of the field. To select
an effective surfactant composition, oil characteristics
are studied in detail: density, viscosity, group and
component composition of oil, equivalent alkane
carbon number. For aqueous fluids, the average values
and range of variation of formation and treated water
parameters are determined: total mineralization,
hardness, hydrocarbonate concentration. The data
obtained make it possible to design the structure of
surfactant molecules and implement their targeted
synthesis. The subsequent stage of complex laboratory
studies to evaluate the surfactant-polymer composition
makes it possible to determine the effectiveness and
prospects ofthe oil-displacing composition.

The purpose of this study is the selection of
components and confirmation ofthe effectiveness ofthe
targeted surfactant-polymer composition.



METOAbl OUEHKWN 3®PEKTUBHOCTU XMYH TPACCEPHbIMW NCCNEAOBAHNAMN
(SWCTT /PITT)
Yckos AA.
OO0 «Cwnam MacTep», r. Tomck, P®

METHODS FOR EVALUATING THE EFFECTIVENESS OF CHEMICAL EOR BY TRACER
STUDIES (SWCTT /PITT)
Uskov A.A.
Siam Master LLC, Tomsk, RU

B aTOii cTaTbe OMUCLIBAKOTCA TEXHONOTUW MO
OLEHKN  3PYPEeKTUBHOCTU  XMMUYECKUX  METOAO0B
YBENNYEHUs HeTeoThaunm niacta C MpUMEHeHneM
TpaccepHbIX UCCNeL0BaHWIA.

Mepes NpoBejeHeM MepONPUATUI MO YBETMYEHUIO
He(TeoTAauM nnacta KpaiHe BaXKHO OLEHUTb KX
noTeHUManbHYO 3(h(heKTUBHOCTL B flabopatopuu, a
TaOKe WHCTPYMEHTaNIbHO [l0Ka3aTb 3P(eKTUBHOCTb
HEernocpeACTBEHHO Ha MECTOPOXAeHNUW. K TeXHOMornam
[N OLEHKN He(pTeHACbILLEHHOCTY NPr3aboinHONM 30HbI
nnacta OTHOCAT KakK TpaccupoBaHve eAvHWYHON
ckBaXuHbl, Single-Well Chemical Tracer Test
(SWCTT), Tak U MeXCKBaXXUHHOIO MpPOCTPAHCTBA,
Partitioning  Inter-well ~ Tracer  Test  (PITT).
MpUMeHeHVe [aHHbIX TEXHONOMUIA NO3BONSET CHU3UTD
3KOHOMWYECKUIA pUCK anpobaummn TexHonoruii XMYH
npu HeloKa3aHHOM 3 heKTUBHOCTK Ha
MECTOPOXAEHWIA.

Liensto  faHHOM paboTbl ABNAETCH peasm3aums
SWCTT Kak ofHOro 13 metoga no oueHkun XMYH Ha
MECTOPOXAEeHUN XaHTbl-MaHCWIACKOro aBTOHOMHOIO
oKpyra, Poccus.
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Joknaguunk: YckoB AnekcaHap AnekcaHapoBuy -
HaYaNbHWK 0TAefla MOHWUTOPUHra M MNaHWpoBaHMS
M.

This paper describes technologies for evaluating the
effectiveness of chemical methods for enhanced oil
recovery using tracer studies.

Before carrying out measures to enhance oil
recovery, it is extremely important to evaluate their
potential effectiveness in the laboratory, as well as
instrumentally prove the effectiveness directly in the
field.

The technologies for assessing the oil saturation of
the bottomhole formation zone include single well
tracing: Single-Well Chemical Tracer Test (SWCTT),
and interwell zones: Partitioning Inter-well Tracer Test
(PITT). The use ofthese technologies makes it possible
to reduce the economic risk of approbation of EOR
technologies with unproven efficiency in the fields.

The purpose of this work is the implementation of
SWCTT as one of the methods for estimating the EOR
of a field ofthe Khanty-Mansiysk Autonomous Okrug,
Russia.



MPUMEHEHWE JTEKTPOTEXHO/TOIM'MYECKNX KOMMNNEKCOB A/14 PA3PABOTKN
MECTOPOXXAEHWNI
XnwonuH M.A.
®Ire0Y BO «Y(OUMCKUIA rocyfapCcTBeHbI HEPTAHON TEXHUYECKNI YHUBEPCUTET», . Ya, PP

APPLICATION OF ELECTROTECHNOLOGY SYSTEMS FOR OIL FIELDS
Khlyupin P.A.
FSBEI HE «Ufa state Petroleum technological university»

B AaHHOI cTaTbe ONMCLIBAOTCA HOBblE Pa3paboTKm
Ha OCHOBE 3HEPrO3APMEKTUBHBLIX  MHAYKLMOHHBIX
TEXHOMOTUIA AN TEPMUYECKOro  BO3AEWCTBMS  Ha
MECTOPOXAEHWS BA3KOM 1 OUTYMUHO3HON HethTw.

TepMuyeckoe BO3LENCTBME Ha PEOsiormyeckune
CBOIACTBA BA3KUX YINeBOAOPOIO0B ABNSHOTCA Hanbonee
3PeKTUBHLIM 1N 3KOHOMUYECKM OOOCHOBAHHBIM.
Cpean TepMUYECKMX METOA0B MOXHO  BbIAeUTb
3NIeKTPOTEPMUYECKME  MeTOfbl,  Kak  Havbornee
apeKTUBHbIE C TOYKM 3peHne KM u raybuHb
perysimpoBaHus TensoBoi MOLLHOCTY.

Llenblo mccnefoBaHns ABNSETCA paspaboTka K
NCCNeA0BaHNA  3NEKTPOTEPMUYECKUX  CKBAKMHHbIX
CUCTEM Ha OCHOBE MHAYKLVOHHBIX TEXHOOTUIA.
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Joknaguuk: XnwonuH MNMasen AnekcaHaposuy,
KaHOMAAT TEXHUYECKMX HAYK

This article describes new developments based on
energy -efficient induction technologies for thermal
impact on the deposits of viscous and bituminous
petroleum.

The thermal impact on the rheological properties of
viscous hydrocarbons are the most effective and
economically sound. Among thermal methods,
electrothermal methods can be distinguished, as the
most effective from the point of view of the efficiency
and the depth of thermal power regulation.

The aim of the study is to develop and study
electrothermal wells based on induction technologies.



OB30OP N CTATYC NMPOEKTOB «xXMMWNYECKWE METO/4bl YBE/TMHEHWNA
HEPTEOTAAUN» B MAO «TA3MNPOM HE®Tbh»
Yebbiwesa O.B.
OO0 «I"asnpoMHepTb-TexHONOrM4Yecke napTHepcTBa», r. MockBa, Poccus

OVERVIEW AND STATUS OF THE CEOR PROJECTS AT GAZPROM NEFT PJSC
Chebysheva O.
Gazpromneft-Technological Partnerships LLC, Moscow, Russia

B faHHOM foknafe NpefctasfieH TeKyLWil cTaTyc
peanu3auuy npoektosB XMYH B nepumeTpe KomnaHuu
MAO «lasnpom  HedpTb».  BbINONHEH — aHan3
LienecoobpasHoCTU  BHedpeHus npoektoB XMYH,
npescTaB/ieH NepuMeTp NOoTeHUNaNbHBIX YYaCcTKOB A/1s
XVIMUYECKOTO 3aBOJHEHNS, & TaKXKe NpuBeLeHa KpaTKas
NH(OPMaLWs No MECTOPOXKAEHNSAM, KOTOPbIe BblGpaHbl
B KaueCcTBe MepBblX MOIMIOHOB /15 TeCTUPOBAHWA Y
TUPAKMPOBAHNSA TEXHOOMUN.

B [Ooknage 03BYyuMBatOTCA OCHOBHble pblyaru,
KOTOpble MNO3BOMAIOT cAenatb TexHonornwo [MAB-
MOMMMEPHOr0 3aBOJHEHWSI PEHTAOENbHON, a MMEHHO,
TEXHO/IOTMYECKOE pasBUTME B YacTu paspaboTKu
agekTnBHbIX TIAB 1 Hanorosble npegepeHLmnn.
MpuBeaeH NOMHbIA  UMKN  paboT MO  CHATUIO
TEXHONOMMYECKMX PUCKOB, a TakKe MNpeAcTaB/eHbl
pesy/ibTaTbl N1ab0paTOPHLIX W MONEBbIX WCMbITaAHWIA
HauunHasa c 2016 r.

Llenbto JaHHOro [oknafa fBAseTcs 03HaKoMJeHue
Y4aCTHUKOB KOHepeHumn o npoektax XMYH B IMH.
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Joknagumk: YebbiweBa Onbra BagnmoBHa -
[IMPEKTOp nporpamm, pyKoBoauTe b npoektos XMYH.

This report presents the current status of the
implementation of cEOR projects at Gazprom Neft. The
analysis of the feasibility of the implementation cEOR
projects was carried out, the perimeter of potential sites
for chemical flooding was presented, and brief
information was given on the fields that were selected
as the first polygons for testing and replicating the
technology.

The report outlines the main levers that make the
technology of surfactant-polymer flooding profitable,
namely, technological development in terms of the
development of effective surfactants and tax
preferences. The full cycle of work on the removal of
technological risks is given, as well as the results of
laboratory and field tests since 2016.

The purpose of this report is to provide general
information regarding EOR projects within GPN.



KOMIMMEKCHbIE TEXHONOI M JON3BTEHEHNA OCTATOUYHbLIX 3AMNACOB HED®THU
Yumxos A.lM.
HUMY «YTHTY», 1. Ya, PP

INTEGRATED TECHNOLOGIES FOR ADDITIONAL RECOVERY OF RESIDUAL OIL
RESERVES
Chizhov A.P.
SCWL “USPTU” Ufa, RF

B aTol cTaTbe npeg/iaraeTca CUCTEMHBIA NOAXOL K
OCBOEHWMIO  YI/1eBOLOPOAOB M KOMIJ/IEKCHbIE
TEXHOMOTUM  3(PEKTUBHOrO  BO3LEWACTBUS  Ha
OCTaTO4HbIE U TPYHOW3B/IEKAEMbIE 3arachl HeqTH.

B He(hTe400bIBaIOLL e MPOMBILLIEHHOCTY
OTMeYaeTcs pocT LONW TPYLHOW3B/IEKAEMbIX 3aracoB

HedpTv.  CyllecTBytolMe  MeTOAbl  He  Bcerga
obecneunsaoT HeobxoAVMyH0 3eKTUBHOCTH
BO3[E/CTBMSA Ha OCTATOYHbIE 3anacbl HEPTH.

MpeanoxeH YHUKa/bHbIN KOMMN/IEKC
TEXHOMOTUYECKMX  PELUEHWIA,  KOTOpbIA  npoLlen
LUMPOKOE  anpobMpoBaHWe B MPOMBICNOBbIX U
NnabopaTopHbIX YC/OBUSAX, MoKasas CBOKO

3hpeKTUBHOCTb. HekoTopble TEXHOMOMMM He UMEOT
aHanoroB, Kak B Poccuu, Tak 1 3a py6exxom.

Lienbto 3TOro uUccnefoBaHUA SABMSETCA CO3LaHue
KOMI/IeKCa TEXHO/IOrMn  MO3BONAOLLErO  MOBbLICUTb
TEXHUKO-9KOHOMUYECKMe MoKasaTenu 3Kcrnyaraumm
3aiexeli ¢ OCTaTOYHbIMU W TPYAHOU3BNEKAEMbIMU
3arnacamu HegpTu.
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Joknaguuk: 4YwmxkoB AnekcaHap [letpoBuy -
KaHAMOAT TEXHUYECKMX HayK, [OLEHT.

HayuHble HanpaeneHus: HayyHoe 060CHOBaHME
NPUMEHEHNS MeTOLOB YBeNMYeHUs HeTeoThauu,
6opbba C  OCNOXHEHWUAMM npu OypeHun,
MOZeNMpoBaHve 3aaay NoBbILLIEeHNS He(hTeoTAauu.

This article proposes a systematic approach to the
development of hydrocarbons and integrated
technologies for effectively influencing residual and
hard-to-recover oil reserves

In the oil industry, there is an increase in the share of
hard-to-recover oil reserves. Existing methods do not
always provide the necessary efficiency of impact on
residual oil reserves.

A unique set of technological solutions has been
proposed, which has been widely tested in field and
laboratory conditions, showing its effectiveness. Some
technologies have no analogues, both in Russia and
abroad.

The main goal of this research is to create a set of
technologies that will improve the technical and
economic performance of deposits with residual and
hard-to-recover oil reserves.



onblT MOAENMNPOBAHNA MOTIMMEPHOIO SABOAHEHWA, OT MI/IKPOMO,EI,EI'IEI7I K
MO/JTHOMACLWUTABHbBIM
UepemuncuH AH.
CKOMIKOBCKUI MHCTUTYT HAyKN U TeEXHONOruid, r. Mockea, P®

POLYMER WATERFLOOD MODELING EXPERIENCE FROM MICROMODELS TO FULL-
SCALE
Cheremisin A.N.
Skolkovo Institute of Science and Technology, Moscow, Russian Federation

B  paHHO  paboTe  onucbiBaeTcs  OMbIT
mMogenvposaHusa NMAB-NonMMepHOro MecTopoXaeHus,
OT MOJE/NN KEPHOBOr0 3KCMeprMeHTa, MO3BOJAOLLENA
YTOYHUTb Pe3y/bTaTbl BbIMOMHEHHbIX 1A60PATOPHbIX
paboT,  MNOMyYATb  [OMOJIHUTENIbHblE  [aHHbIe,
HeAOCTYMHble npwu 06paboTke pesy/bTaToB
3KCMepuMeHTa, [0 CO3[aHVs W PacyeTOB MPOrHO3HbIX
BapuaHToB [TAB-nonMmepHoro  3aBoAHeHMs  Ha
NOIHOMACLUTabHble MOAENN HECKO/IbKUX 0OBEKTOB.
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Joknaguuk: UepemuncunH AnekcaHp
HuvKonaeBwnY - KaHAMAAT TEXHUYECKMX HayK, SKCNepT.

HayuHble HanpaeneHns: mMaTeMaTnyeckoe
MOLE/IMPOBaHNS TEeYEHUS! >KMAKOCTEN B MOPUCTbIX
cpegax, MoZenMpoBaHue 3ajau NOBbILLEHNS
He(hTeoTAaum, (hn3mnKa He(TAHOIO M ra3oBoro niacTa.

This paper describes the experience of modeling a
surfactant polymer flooding, from a core experiment
model that allows you to refine the results of laboratory
work performed, to obtain additional data that is not
available when processing the results ofthe experiment,
to the creation and calculation of predictive cases for
surfactant polymer flooding on full-scale models of
several objects.



YCNOBNA QPPEKTUBHOTIO MPMUMEHEHUA MOTOKOOTK/TIOHAKOWWMNX CNCTEM HA
MECTOPOXAOEHNIN KANAMKAC
OHrensc AA.
TOO «AncTpoHTesiekom», r. Anmartsbl, PK
Bynbirvn [.B.
OO0 «AKTyasibHble TexHonorum», r. KasaHo, P®

GONDITIONS FOR THE EFFICIENT USE OF FLOW DIVERTERS SYSTEMS AT THE
KALAMKAS FIELD
Engels AA.
Alstrontelcom LLP, Almaty, RK
Bulygin D.V.
Actual technology LLC, Kazan, RF

BHefpeHne MOTOKOOTK/IOHAIOLWMX TEXHOMOMMIA
(MOT) Ha no3aHel cTafuy pa3paboTKN KOHKPETHbIX
MEeCTOPOXAEHWI TpebyeT NpoBepPKU
060CHOBaHHOCTM MPUHATLIX KpUTepreB nogbopa
YYaCTKOB U METOAMKM OLEHKN 3(h(heKTUBHOCTM
pabor. MonyyeHHble pe3ynbTaTtbl moryT
1CMONb30BaTLCH [J11 060CHOBAHMS HOBbIX PeLLeHWi
Mo  MOJEPHM3aLMN  TEXHONOTUA  MPUMEHEHWS
Ma/I000BbEMHBIX  XMMUYECKUX OTOPOYEK U KX
Am3aiiHa. B pabote, Ha npumepe nnacta HO-HO
MecTopoXaeHus Kanamkac, npegsiokeH Mnogxof K
06006LeHN0 onbiTa NpumeHeHns MOT 3a nepuog
2013-2021 r. T C MCMNOMb30BaHWEM O0OO0OLLIEHHbIX
CTaTUCTUYECKUX  MOAeNeih 1 pesy/nbTarToB
rMOPOAVHAMMYECKOrO  MOZAENMPoBaHMs  npoLiecca
He(hTeBbITECHEHNA NO MoZensaMm TpPyOboK Toka. B
KayecTBe MCTOYHMKA MHKOPMALLMK NCNO/b30Bas1aCh
nHopmaumoHHaas  baza  HaHHbIX  XK/Mapis,
BK/HOYaroLLan KaKk  MepBUYHYHO reosioro-
MPOMBIC/IOBYHO MH(OPMALMIO, TaK U 3arpy>KeHHble
3D reonornyeckue n rmapognHaMmyeckmne MOAeNu.
[aHHbll  nogxon — MO3BOAWMA  y4yecTb  BCE
MHOroo6bpasme reos1orM4ecKmx yCnoBuii N yTOUHNUTb
06nactb 3PMeKTMBHOro npuMeHeHns TOT ans
no3aHeit cTagnn paspaboTKu.

Joknaguuk: SHrensc AnekcaHap AsekcaHapoBuy,
K.r.-M.H, JOLEHT

The introduction of flow diverting technologies at a late
stage of development of specific fields requires verification
ofthe validity ofthe accepted criteria for selecting sites and
methods for evaluating the effectiveness of work. The
results obtained can be used to substantiate new solutions
for the modernization of technologies for the use of low-
volume chemical rims and their design. In this work, on the
example ofthe Y-1C formation of the Kalamkas field, an
approach is proposed to generalize the experience of using
flow diverting technologies for the period 2013-2021 using
generalized statistical models and the results of
hydrodynamic modeling of the oil displacement process
using flow tube models. As a source of information, the
information database Zhuldyz was used, which includes
both primary geological and field information and
downloaded 3D geological and hydrodynamic models.
This approach made it possible to take into account the
whole variety of geological conditions and clarify the area
of effective application of flow diverting technologies for
the late stage of development.
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