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Annotation. At present, many oil fields are on the third and fourth stages of development,
which are characterized by significant volumes of associated water production and low degree of
depletion of oil reserves from individual sections of the deposit.

The volume of oil produced from the deposits is constantly decreased. This is due to the
influence on the operation of wells of complex geological structures of productive formations, and
fluid compositions that manifest themselves in production processes. In dense reservoirs with high
geological heterogeneity, separate undeveloped areas and areas that are not covered by flooding
remain in the development process. In these conditions, in order to increase the efficiency of
flooding systems, the task is to maximize the coverage of reservoirs by exposure, which can be
achieved by introducing water into low-permeable oil-saturated intervals.

In this case, the elastic-capillary-cyclic method and the method of changing the direction
of filtration fluid flows in the reservoir have significant possibilities, both in area and in the section.
In this case, the elastic-capillary-cyclic method and the method of changing the direction of
filtration fluid flows in the reservoir have significant possibilities, both in area and in section.

One of the most effective and promising methods of stabilizing oil production is physics-
chemical technology based on the application of injection of polymer compositions. This paper
provides an analysis of the application of the technology of redistribution of filtration flows in a
multilayer field. This technology used a biopolymer-based chemical composition.

To study the effect of the biopolymer system on the oil production process, an analysis of
changes in the technological parameters of the reacting production wells was carried out. The
article provides an assessment of the technological effectiveness of methods for changing the
direction of filtration flows in the reservoir based on the analysis of the results of the use of
biopolymer compositions at one of Mangystau deposits.

Keywords: Well, oil deposit, influence on the formation, flow-deflecting technology,
filtration flow, polymer composition, biopolymer system, efficiency

Introduction. Currently, there are many active development technologies known all over the
world, both from near and far abroad. Nevertheless, the discovery of new and development of existing
fields allowed us to identify a number of additional geological, physical and technological factors, such
as a change in the hydraulic fracturing gradient taking into account the angle of inclination of the
borehole, the optimal and minimum injection pressure for formations with different filtration
properties, the frequency of pressure changes at the mouths in injection and at the faces of producing
wells, insufficiently complete their research led to a decrease in the efficiency of the processes of
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producing hard-to-recover reserves. The deformation processes manifested in productive reservoirs
during technological measures to improve reservoir permeability are investigated. [1-3]. Basically,
they show that the effectiveness of intensification processes depends on the ratio of stress values,
changes in reservoir volume and reservoir pressure. At the same time, it is noted that in order to
maximize the practical use of the possibility of vibrational filtration processes of fluids, it is necessary
to numerically model them in a significant volume of the reservoir.

To improve the effect of the adopted development technology, it is necessary to change the
volume of the acting agent injected into the pore - crack system [4-6]. The sedimentological features
of the formation create surfaces with different shapes and directions inside it, which can reflect the
fluid flow and create areal permeability anisotropy [7]. It is proposed to use flow-separating methods
to improve the impact system and justify the optimal bottom-hole pressure in producing wells [9].

A detailed literature review devoted to the study of filtration processes shows that modern
technologies and methods of exposure to deposits with hard-to-recover reserves have not found
proper justification for the theory and practice of fluid filtration, taking into account changes in
the structure of a low-yield reservoir. In addition, it requires further development of the theoretical
position on non-stationary spatial filtration of fluids in a deformable low-productive porous-
fractured medium, taking into account the sharp fluctuations in permeability coefficients,
hydroconductivity and energy in multilayer formations, which have the most significant effect on
the process of producing hard-to-recover reserves. As the practice of exploitation of multilayer
deposits shows, an increase in oil production by improving the technology of producing reserves
from low-yielding reservoirs is equivalent to the discovery of new hydrocarbon deposits.

The efficiency of oil displacement by water depends on the geological characteristics of
the formations, their zonal and layered heterogeneity, fragmentation, and properties of the fluids
saturating the formation. In dense reservoirs with high geological heterogeneity, separate
undeveloped areas and areas that are not covered by flooding remain in the development process.
In these conditions, in order to increase the efficiency of flooding systems, the task is to maximize
the coverage of reservoirs by exposure, which can be achieved by introducing water into low-
permeable oil-saturated intervals.

In this case, the elastic-capillary-cyclic method and the method of changing the direction
of filtration fluid flows in the reservoir have significant possibilities, both in terms of area and
section [9].

But as practice has shown, it is necessary to use the technology of exposure to physical-
chemical reagents in a complex with flooding. One of the most effective and promising methods
of stabilizing oil production is the physical-chemical technologies based on the use of injection of
polymer compositions [10-12]. One of these methods is the flow-deflecting technology.

Materials and methods of research. Flow-deflecting technology is aimed at increasing the
current and final oil recovery coefficient by increasing the coverage of the reservoir by flooding.
The essence of the technology is to block the most permeable zones with gel compositions. As a
result of this the volume of water injection is redistributed, both in thickness and in the area of the
deposit, and applied to the development of previously uncovered or poorly covered zones of the
reservoir by flooding.

The rapid development of biotechnology in recent years has led to the possibility of using
biopolymers in the oil industry, which are polysaccharides of both plant and microbial origin.
Biopolymers are biomacromolecules obtained from renewable resources with universal functions,
including thickening, crosslinking, adsorption, etc. Having high efficiency and low cost, they have
found wide application at all stages of oil production. Biopolymers are commonly used as additives
to liquids to improve their properties. This affects the productivity of oil production. Research on
the synthesis and characterization of polymers, as well as control of their structure by modification,
is aimed at developing new recipes for processing biopolymers with new fields of application [13].

The researchers evaluated the effect of biopolymers in many cases of oil production, which
made it possible to establish a correlation between their physics-chemical properties and
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operational characteristics. As their operational characteristics are strongly influenced by the local
environment, the selection and testing of polymers under controlled conditions is a necessary step
to ensure the effectiveness and safety of biopolymer processing.

The main advantages of biopolymers are high salinity and temperature stability due to the
spiral structure. In addition, these polymers do not harm the environment during production and
subsequent use.

The practical value of biopolymers is determined primarily by their ability to dramatically
change the rheological properties of aquatic systems in low concentrations — to increase viscosity,
form gels, and serve as stabilizers of suspensions and emulsions.

Compared with water-soluble synthetic polymers traditionally used in oil production,
biopolymers have a number of significant advantages, including those that allow them to be used
in very harsh conditions where the use of synthetic polymers is ineffective. Biopolymers are stable
at temperatures up to 100-120°C, and some representatives even up to 150°C, which covers the
entire temperature range of the fields being developed. Biopolymers are stable in a wide pH range,
both in acidic and alkaline environments. This allows them to be used both for the preparation of
alkaline compositions with increased oil-displacing properties, and acidic ones with prolonged
dissolving ability in relation to carbonates of reservoir rocks.

An important property of biopolymers is resistance to mechanical, chemical (in particular,
oxidative) degradation.

The technology using a biopolymer-based chemical composition was applied at a field in
Kazakhstan, exactly, at Zhetybai field. The purpose of this method is the redistribution of filtration
flows (RFF).

The flow-deflecting technology provides for the injection into injection wells of chemical
compositions based on a biopolymer consisting of cellulose-containing materials.

Cellulose is a biopolymer, which is the basis for many materials and products due to such
unique properties as high strength, biocompatibility, and biodegradability. In addition, cellulose-
containing materials are environmentally safe, non-toxic and widespread due to their renewable
raw material base [13]. In recent years, a large group of innovative materials with special properties
has been created on the basis of cellulose for use in various fields of science, technology and
medicine. Developments in the field of obtaining materials and reagents with superhydrophobic
properties belong to a number of relevant areas.

The results of the introduction of flow-deflecting biopolymer technology are:

-redistribution of filtration flows over the area and section of the treated area of the deposit;

-containment of water breakthrough from injection wells to production wells;

-involvement in the development of hard-to-recover reserves from areas with reduced
permeability.

At Zhetybai field, filtration flow redistribution technology has been applied in 20 injection
wells. The effectiveness of the RFF technology was evaluated based on the data of geophysical
surveys (GS) performed before and after the technological work. According to the results of the
use of RFF technology in the operation of wells, either changes have occurred or not, but for some
wells it is not possible to judge the change in pick-up according to GS data [14].

The technological efficiency of the RFF was evaluated analytically. For this purpose, an
analysis of changes in the technological parameters of the reacting production wells was carried
out. The following indicators are defined as an efficiency criterion: the average increase in oil
production per well, the total additional oil production from wells over the effective period of
operation, and the success of the work.

Results of research. According to field data, the analysis of technology application

efficiency for 12 wells was carried out. The change in the technological parameters of injection
wells is presented in Table 1 [14].
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Table 1-Changes in technological parameters of injection wells operation

Vol 45 (2)

Ne of | Horizon | Q (average), Perforation Kpick-up, Specific Kpick-up,
injection m3/day interval, m3/day*MPa m3/day* MPa*m
wells before | after | M before | after before | after
655 3 240 210 1810-1825 45,103 39,465 3,007 2,631
1013 8 200 100 2100-2142,5 43,962 21,981 3,663 1,832
1146 8 180 180 2090-2141 25,371 25,371 1,425 1,425
1149 8 147 125 2087-2136 30,931 26,319 1,947 1,655
1342 8 120 106 2137-2150 16,262 14,365 1,506 1,33
824 10 200 250 2187-2255 40,182 45,642 1,4 1,59
2792 10 200 240 2198-2260 35,337 40,957 2,265 2,625
2861 10 275 158 2212-2238 59,542 34,209 2,589 1,487
245 11 150 150 2294-2305 19,767 19,767 2,824 2,824
2266 5v, 6a 300 160 1925-1973 75,459 40,245 7,256 3,87
1259 5v, 6ab | 280 290 1918-1991 81,577 84,491 - -
2360 5v, 6ab | 300 70 1935-1992 49,792 11,618 3,83 0,894
Total 216 170 43,607 33,703 2,883 2,015

As follows from the table, of 12 injection wells, the pick-up rate in 8 wells decreased after
injection of the biopolymer. The indicators of two wells (1146, 245) remained unchanged. There
was an increase in pick-up in wells 824 and 1259. According to GS data, a violation of the columns
was detected at certain intervals, into which 22% of the injected liquid goes.

In general, as a result of injection of biopolymer solution, the pick-up coefficient in

injection wells decreased by an average of 23%, which characterizes the success of the work.

The results of the analysis of changes in the technological parameters of the reacting
production wells are presented in Table 2 [14].

Table 2 - Efficiency of applying RFF technology

Ne of | Horizon | Number | Qsuia(aver), Quil(aver), Water cut, % | Addi- | Accumul. | Succes
well of me/day Additional oil tional | add. oil | s rate,
reactive production oil productio | %
producti produ | n,tons
on wells c-tion,
befor | after | before | after | before | after |t
e
2266 | Sv, 6a 3 9 11 0,7 2,9 92 74 2,2 129 77
1259 | 5v, 6ab 5 43 45 11,8 192 |72 57 7,4 04 38
2360 | 5Sv, 6ab 5 18 21 4,4 5,6 76 74 1,2 100 21
1013 | 8 3 18 30 12,6 18,1 |31 39 55 676 31
1146 | 8 3 22 29 2,6 7.4 88 74 4.8 419 65
1149 | 8 5 23 19 4.7 9,7 80 42 5,0 546 51
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1342 | 8 4 15 9 2 12 65 64 10 519 55
2792 | 10 6 15 30 4 8 55 50 4,5 417 44
2861 | 10 6 5 5 0,5 11 89 79 0,6 46 53
245 |11 4 15 14 4 7 77 77 3,1 350 47
655 |3 3 51 39 21 18 61 61 0,0 0,0 0,0
824 |10 3 22 17 8 6 64 67 0,0 0,0 0,0
Total 50 18 21 4,7 91 72 63 4,4 3705 41

As follows from the data presented in the table, the injection of biopolymer composition
affected 14 production wells. Additional oil production per well amounted to 4.4 tons / day, the
accumulated additional oil production due to the work was 3,705 thousand tons. The success rate
of the event was 41 %.

Conclusion. The introduction of filtration flow redistribution technology makes to
partially block areas with high permeability of collectors and redirect the displacing agent to
areas with lower permeability, while increasing the flood coverage coefficient.

Injection of the biopolymer system leads to blocking of the pore space of the washed
formation intervals, reducing their permeability, and, accordingly, to inhibition of water filtration
rates in these intervals at the greatest possible distance from the injection well, that is, the
heterogeneity of the formation is eliminated not only in thickness, but also in area at a
predetermined distance.

In conclusion, we can say that the technology of redistribution of filtration flows with the
use of biopolymer is a sufficiently effective method of influence for the complete coverage of
reservoirs by flooding.
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Kapnvizaw Tanoaiiksizet bucemoaesa
11I. Ecenos amvinoazel Kacnuii mexnono2usanap Jcane UHICUHUPUHS YHUGepCUmemi
Anjum M.Reshma
L'ambype Kondanbanwt eviivimoap yrusepcumemi, I ambype, I epmanus
BUOIOJUMEPJIK )KYHUETE HETI3JIEJTEH AFBIH/IbI AYBITKY
TEXHOJIOI'USACBIH KOJILJAHY AbI TAJLIAY

Anoamna. Ka3ipri yakpITTa KOINTEreH MyHail KeH OpBIHAApbl UTepY/IiH YILIIHII KOHE
TOPTIHII Ke3eHJICpiHe CHyJe, OJlap UIecne CyAbl OHIIPYIiH eIoyip KeJEMIMEH XOHE KCH
OPHBIHBIH JKEKeJIereH y4acKeJIepiHeH MyHall KOpapblHbIH TOMEH OHAIpUTYIMEH CUIIaTTalabl.

Ken operiapbeInia eHaipiieTiH MyHail KeJieMi YHeMi a3aibin Kenesi. by yHFbIManapasix
JKYMBICBIHA OHIMJI KabaTTapAblH KYpZeli T'€OJIOTHSUIBIK KYPBUIBIMIAPBIHBIH XKOHE OHAIPYIiH
TEXHOJIOTHSUIBIK ~ MPOLECTEPiH/Ie KOPIHETIH CYHWBIKTBIKTAPIBIH KypamblHa ocep eTyiMeH
OaiinanpicTbl. JKOFapbl T€OJOTHSUIBIK TI€TEepOreHAUIIr: Oap TBIFBI3 KOJUIEKTOpJapia HUrepy
nporiecinae cy 0acyMeH KaMTBhUIMaraH XKeKe OHICIMEreH y4acKejlep MeH aliMakrap Kajlabl.
Mynpaaii skarnmailapna cy Oacy okyHenepiHiH THIMIUITH apTThIpy VIIH KabaTTap/sl
AKCIO3UIUSIMEH OapbIHINIA KAMTY MIHJIETI KOWbUIAJIbl, OFAH CYZbl OTKI3TIIITIIT TOMEH MYHalMeH
KaHBIKKaH MHTEpBaJJIapFa eHr13y apKbUIbI KOJI JKeTKi3yre Oosapl.

by xxargaiina cepnimMai-KanIs pibIK-IIUKIIIK 9/11C )KOHE KaO0aTTarbl CYHBIKTBIKTBIH CY3Yy
aFbIHJIApbIHBIH OaFbITBIH ©3repTy 9Jici ayldaH OoMbIHIIA Ja, Kecy OOWbIHIIA Ja aWTapibIKTai
MYMKIHJIKTEpre He.

MyHaii eHIIpyl TYpaKTaHABIPYABIH €H THIMII JKOHE MEepCHeKTUBANBI SICTepiHIH Oipi
NOJMMEPITi  KOMITO3UIIMSUIApABl  aiiiaypl  KOJJaHyFa  HETi3JeNreH  (U3MKa-XUMHUSIIBIK
TEXHOJIOTUsIap OOJIbIN TaObLIabl. Byl )KyMBbICTa KOl KabaTThl KEH OPHBIHJIA CY3Y aFbIHAAPBIH
KaliTa 0esy TEeXHOJOTHMSCHIH KOJJaHy Tajaaybl KedTipuireH. byn TexHonorusia GuononuMep
HET131HAeT] XUMHUSUIBIK KypaM KOJIaHBUIIbL.

buononumepiik >XyileHIH MyHail eHAIpY MpPOLIECIHE JCEepiH 3epTTey YIUIH peaklusFa
TYCETIH OHAIPYII YHFbIMaap KYMbICHIHBIH TEXHOJIOTHSJIBIK TapaMeTPIIEpiHiH ©3repyiHe Tanjaay
Kyprizuini. Makanaga MaHrbicTay KE€H OpBIHJIAPBIHBIH OipiHAe OMOMOIUMEPIIK Kypamaapibl
KOJIJaHy HOTIDKENIEpiH Tajjay Heri3iHJe KabaTTarbl CYy3y aFbIHJIApbIHBIH OaFbITBIH ©3repTy
SAICTEPIHIH TEXHOJIOTUSIBIK THIMILIITIH Oaranay KeNnTIpUIreH.

Kiar ce3nep:¥HFbIMa, MyHail KeH OpHBI, KabaTKa ocep €Ty, aFbIHJIbl OYPY TEXHOJIOTHUSCHI,
CY3Y aFbIHBI, TOJTUMEDP KYpaMbl, OMOTIOTMMED KYHEC], THIMILTIK
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Kapnvicawm Tanoaeena bucemoaesa
Kacnuiickuit ynusepcumem mexnonoeuii u unscunupunea umenu LI Ecenosa
Anjum M.Reshma
T'ambypeckuit ynueepcumem npukiaoHulx Hayk, 2. [ ambype, I'epmanus
AHAJIN3 MPUMEHEHHMA IOTOKOOTKJIOHSAIOMEN TEXHOJIOT' AU HA
OCHOBE BHUOIIOJJUMEPHOM CUCTEMBI

Annomayun. B HacTosiee BpeMsi MHOYKECTBO HE(TSIHBIX MECTOPOXKICHHUI BCTYMAIOT B
TPETbIO M UETBEPTYI0 CTaAUM pa3pabOTKH, KOTOPbIE XapaKTEepPHU3YIOTCS 3HAUYUTEIbHBIMU
o0beMaMu JJOOBIYM TOMYTHOW BOJBI M HU3KOHM CTENEHBIO BBHIPAOOTAHHOCTHU 3alacoB HEPTH U3
OTJICIIbHBIX YYaCTKOB 3aJICKH.

OObembl 1O0OBIBaEMON HEPTH HA MECTOPOKICHHIX IMOCTOSHHO CHIDKAIOTCS. DTO CBSI3aHO C
BIMSTHUEM Ha pabOTy CKBaKUH CIOXHBIX T'€0JIOTUYECKUX CTPOCHUH MPOAYKTUBHBIX IJIACTOB, U
COCTaBOB (MIIFOMIOB, KOTOPBIE MPOSBISIOTCS B TEXHOJIOTMUYECKHUX Mpolieccax 00buu. B mioTHbIX
KOJUJIEKTOPAX C BBICOKOM IeoIOrMYecKoil HEOJAHOPOAHOCTHIO B Ipoliecce pa3padOTKH OCTAOTCS
OT/eNIbHBIC HEBBIPAOOTAHHbBIE YYaCTKH M 30HBI, HEOXBAYECHHBIC 3aBOJJHEHUEM. B 3THX ycnoBHAX
JUTS TIOBBIIIEHUS 3()(PEKTUBHOCTH CHCTEM 3aBOJHEHHUS CTaBUTCS 3a/lada MAaKCHMaJIbHOTO OXBaTa
IUIACTOB BO3ACMCTBMEM, UYTO MOXET OBbIThb JOCTUTHYTO 3@ CUeT BHEAPEHUS BOJbI B
MaJIONpOHUIIaeMble HE(TEHACHIIIICHHbIE HHTEPBAIBI.

3HAUUTENbHBIMU BO3MOXKHOCTSIMU B 3TOM Cllydae, KakK IO IUIOIIAAH, TaK U IO pa3pesy
o0nasaeT ynpyro-KanwulIpHO-UMKIUYECKHM METOJ] W METOJ H3MEHEHHS HalpaBlieHUs
(UIbTPAIMOHHBIX TOTOKOB KMJIKOCTH B ILIACTE.

OpauM M3 MakCUMalbHO A(QQEKTUBHBIX W TEPCIEKTHBHBIX METOAOB CTAaOWIM3AlUU
n00BIYM HEPTH SBISAIOTCS (PU3UKO-XUMHUYECKHUE TEXHOJIOTUH, OCHOBAaHHBIE HA TNPHUMEHEHHUH
3aKauKy MOJMMEPHBIX KOMMo3uimil. B maHHOil paboTe NpUBOAWTCS aHAIU3 MPUMEHEHUS
TEXHOJIOTUM  TepepacrpenesieHuss  (QUIbTPAllMOHHBIX  TOTOKOB  HAa  MHOTOIUIACTOBOM
MECTOPOXKACHUH. B TaHHON TeXHOJIOTHH UCTIOIB30BANICS XUMUYECKUI COCTaB Ha OMOMOIMMEPHOMN
OCHOBE.

Jns u3ydeHus BAMSHUA OMOMOJIMMEPHON CHUCTEMBbI Ha mpolecc A00buu HedTu Obul
NPOBEJEH AaHaJlIW3 M3MEHEHUS TEXHOJIOTMUYECKUX MapaMeTpoB paboThl  pearupyrommx
NOOBIBAIOIIMX CKBaXHMH. B cTarbe NPUBOAMUTCS OLEHKA TEXHOJOTMYECKOW 3(P(HEKTUBHOCTH
METOJI0OB M3MEHEHHUs HampaBieHUs (UIbTPALMOHHBIX MOTOKOB B IUIACTE HAa OCHOBE aHAIU3a
pe3yabTaTOB MPUMEHEHHS OMOMOIMMEPHBIX COCTABOB Ha OJHOM U3 MECTOPOXKJICHUH MaHThICTay.

Kntouegvie cnosa: CxBaxuHa, HepTsAHAs 3aleXb, BO3ACHCTBUE Ha IUIACT,
INOTOKOOTKJIOHSIOIAS ~ TEXHOJIOTUs, (UIABTPALMOHHBI  IMOTOK, IOJUMEpPHBIH  COCTaB,
OuomnonuMepHas cucrtema, 3pPEeKTUBHOCTD.




