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EXPERIMENTAL STUDIES OF CHEMICAL AND TECHNOLOGICAL
CHARACTERISTICS OF CROSS-LINKED POLYMER SYSTEMS APPLIED
IN FLOW-DIVERSION TECHNOLOGIES

Abstract: currently, most of the oilfields in Kazakhstan are entering the stage of development (brown
fields), which is characterized by a decrease in oil production, an increase in the volume of associated water.
Often, commercial wells are completely watered, while a significant part of the oil-saturated reservoir remains
undeveloped. In this case, a large amount of material resources is spent on raising water to the surface. The
low efficiency of oil production at the stage of a brown field is largely due to the geological and physical
heterogeneity of the developed reservoirs. There fore, one of the main issues in the development of fields with
geological heterogeneity is the active utilization of poorly drained or non-drained reservoir sections.

In recent years, the number of successfully applied physicochemical methods of enhanced oil recovery
includes polymer flooding and its modifications (flow diversion technologies - FDT), aimed at the
conformance control (CC) of injection wells. This leads to a limitation of water filtration through highly
permeable interlayers, an increase in the coverage of a heterogeneous reservoir as a whole, thereby ensuring
an increase in the ultimate oil recovery factor (ORF) due to the extraction of oil from undeveloped zones.

Experience in the development of oilfields has shown that the use of FDT depends on the geological
and physical conditions of the field. There fore, one of the conditions for the effective use of FDT is the correct
selection of the geological and physical conditions of the object for the applied technology. In this case, the
main role will belong to models that allow for predictive assessment of the effectiveness of technological
solutions in the considered geological and physical conditions.

Key words: well, conformance control, oilfield, ORF, skin factor, bottomhole formation zone.

Materials and research methods. When
solving the set tasks, the methods of experimental
research, statistical methods, and methods known
from the theory of fuzzy sets were used when
constructing models and assessing the effectiveness
of their application when predicting the oil recovery
factor in various geological and physical conditions.

Scientific  novelty. As known, the
effectiveness of the use of FDT based on polymer
solutions depends on their good selective
filterability in zones with high water saturation,
which makes it possible to create watertight barriers
in the desired direction and to a sufficient depth. The
controllability of the CC process in terms of the
degree and duration of the blockage of the
watertight barrier is determined by the rheological
and filtration characteristics of the polymer
solutions. In this regard, the determination of the
best parameters of the FDT is an urgent task, the

solution of which will improve the efficiency of the
selection of technological options in relation to each
specific field with different geological and physical
conditions.

Linear and multiplicative models are
constructed to forecast estimation of the oil
recovery factor, the area of their application is
substantiated from the point of view of individual
conditions due to the ambiguity of the calculation
results.

The experience of developing oilfields has
shown that due to the multi-layer structure, zonal
and layer-by-layer heterogeneity in permeability
and oil saturation, the presence of high viscosity oil
in the productive horizons, the initial pressure
gradient as a result of abnormal oil properties and
clay content in them, high rates of fluid withdrawal,
disturbances casing of the well and a number of
other technical and technological indicators, there is
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anticipatory flooding either by formation water or
by water injected to maintain reservoir pressure,
high-permeability and water-saturated areas of the
production facility and partial or complete
withdrawal from the development of medium and
low permeable layers [1, 2, 3,4,5,6,7,8,9, 10, 11,
12, 13, 14, etc.]. As noted in this paper [15], the
problem of water inflow into wells is relevant not
only for wells in operation but also for those that
have just been drilled. In recent years, the volume
of commissioned wells that require repairs due to
the breakthrough of the bottom waters and the influx
of water from water-saturated formations close to
the productive zone has sharply increased. This
leads to a decrease in the coverage of the reservoir
by the effort, the production of huge volumes of
water, which, moving through the already washed
zones, does not perform useful work to displace oil.
With a total world oil production of 11 million tons
per day, about 45-60 million tons of water per day
are produced along with it, which is about 5-6 tons
of water for each ton of oil. In the USA, where many
fields are depleted, the ratio of water to oil is 9: 1
[16].

As a result of the above negative phenomena,
many oilfields in Kazakhstan also have a high
water cut and low current oil recovery. For
example, at the facilities of the Zaburunye field,
the water cut is 70.1-91.5%, and the current oil
recovery is 14.2-37.2%, at the facilities of the
Zhetybai field, respectively, 60.1-97.9% and 4.2-
45, 3, at the facilities of the Western Prorva field
27.4 - 79.8% and 2.6-36.7%, at the facilities of the
Karazhanbas field 74.71 - 92.5% and 3.9-24.6%,
at the facilities of the Kalamkas field 82.6 - 94.8%
and 10.2-37.8%, etc. In addition to the above, the
high water cut of the product leads to unproductive
costs associated with the extraction and
transportation of produced water and its further
utilization. Waterflooding is by far the most
advanced form for the efficient development of
oilfields. The introduction of waterflooding made
it possible to increase the oil recovery factor at
oilfields with different geological and physical
conditions by 2-2.5 times, compared with those
achieved at similar ones developed at natural
depletion modes.At the same time, the most
important task facing oil-producing companies is
to achieve maximum oil recovery.

The oil recovery factor is one of the main
technological indicators of the efficiency of oilfield
development. Its value is influenced by a large
number of factors that depend both on objective
ones, i.e. factors characterizing natural conditions,
as well as subjective, i.e. associated with the
"human factor". In the context of the deterioration
of the structure of oil reserves in Kazakhstan, the

scientific substantiation and implementation of
methodological approaches, methods, and models
and the effective stimulation of the reservoir
associated with these technologies are becoming
urgent. In this case, when making decisions on
methods, technologies, and monitoring of oilfield
development, the reliability of the oil recovery
factor assessment becomes the main determining
factor. In parallel, it becomes necessary to assess
and analyze the influence of geological and physical
factors on the value of the oil recovery factor in the
considered oilfield, which can be ensured by
building appropriate models. A number of research
pieces is addressing this problem. In particular, it
should be noted the studies, the results of which are
given in the research papers [15,16]. These papers
provide statistical models built to forecast oil
recovery rates for various oilfields. For all the
usefulness of these models, it should be noted that
due to the specific features of each oilfield, they are
not universally applicable. Therefore, in each case
under consideration, it is necessary, on the basis of
analysis, to consider the possibility of building
similar models based on the data of a particular
oilfield.

As shown in a number of papers, including in
[2,4,6,7, 11, 14], in the current conditions, one of
the solutions in the development of measures to
improve the efficiency of the oilfield development
process is the use of methods and technologies
based on limiting unproductive filtration of water in
horizons. Thus, the problem is reduced to the
improvement and creation of a set of methods and
means for limiting the movement of water in the
washed zones of the productive formation and
bottomhole zones of wells, which will increase the
efficiency of oil extraction from deposits and the
performance of production wells.

Studies [6, 12] devoted to the movement of
polymer solutions in a porous medium and water
injected after them, have shown that its character is
determined by the following properties that are not
inherent in many other chemical agents. On one
hand, the viscosity of polymer solutions, depending
on the shear rate, can decrease or increase [6, 12,
15]. On the other hand, polymer solutions in contact
with a porous medium reduce its permeability.
Moreover, the effect of reducing the permeability of
the porous medium after its contact with the
polymer is retained even after tens and hundreds of
pore volumes of water are pumped through it [2,
11]. To describe the effect of decreasing
permeability after contact of a porous medium with
polymers, [16] it was introduced the concept of a
residual resistance factor (Rys), which is defined as
a value representing the ratio of the permeability of
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a porous medium to water before and after it is
treated with a polymer solution:

q
Rres =—* (1
eh
whereq,,,q, - respectively, is the water

permeability of the porous medium before and after
the treatment of the porous medium with a polymer
solution.

In [6, 20], a large number of studies were
carried out to understand various aspects of the
formation mechanism of the residual resistance
factor during the treatment of a porous medium with
polymers.

As a result of these studies, it was found that
the decrease in rock permeability occurs primarily
due to the adsorption of the polymer on a solid
surface [5] and the formation of a monomolecular
polymer layer with high mechanical properties on
the pore surface [12].

In addition to adsorption, the formation

mechanism R, is influenced by the non-

Newtonian properties of polymer solutions [6, 12,
13]. Thus, in [6, 7], it was found that, in contrast to
an untreated porous medium, where the nature of
the fluid flow is Newtonian, after its treatment with
a polymer solution with an increase in the filtration
rate, the fluid flow has a dilatant character, and in
[13] - pseudoplastic.

It is known that one of the factors affecting the
efficiency of oilfield development is the state of the
bottomhole zones of wells [12]. This part of the
formation is most susceptible to various
physicochemical and thermodynamic changes.

As noted in [12, 18], the main reasons for the
decrease in the permeability of the bottomhole
formation zone (BHZ) of injection and production
wells are: partial or complete clogging of the pore
space with a solid phase of a clay solution during
the opening of the formation by drilling and
perforation, as well as a solid phase of drilling fluid
during repair and insolation works in the well;
clogging of the bottomhole formation zone with
mechanical impurities and corrosion products
introduced into the formation by injected water;
increased residual oil saturation of individual
interlayers adjacent to the bottomhole zones of
injection wells; clogging of the bottomhole
formation zone with oxidized oil when injecting
wastewater into strata; swelling of reservoir clays
when interacting with fresh water and solutions of
some chemicals, leading to a decrease in the
absolute permeability of the formation, especially in
low-permeability layers; a decrease in the
permeability of the reservoir rock by 15-60% (can
occur when changing from saline formation water
to freshwater).

As a result of the influence of these factors,
the properties of the bottomhole formation zone
(skin factor [19, 20] is the numerical value of the
dimensionless quantity S with the “+” or “-” sign,
characterizing the deterioration or improvement of
permeability in the bottomhole zone and the degree
of its improvement or deterioration) will differ from
properties of the entire reservoir. In this regard, one
of the goals of bottomhole formation treatments is
to increase or decrease the permeability in the
bottomhole zone in order to maintain or increase the
flow of oil from oil-saturated layers.

To date, as a result of research [4, 5,6, 12, 13,
15, 16], a large amount of information has been
accumulated on laboratory studies and field
experience in the use of polymers to limit water
inflows in production wells and conformance
control in injection wells.

Based on laboratory studies and field
experience, [6, 15] it is proposed two mutually
complementary mechanisms that explain the effect
of increasing oil production or slowing down the
rate of decline in oil production during polymer
treatments, which are essentially similar and differ
only in the scale of consideration of the selective
horizon plugging process. According to the first
mechanism, in the beginning, the polymer
penetrates during injection into the most permeable
flooded interlayers and reduces their water
permeability, which leads to a redistribution of
filtration flows of water and oil over the reservoir
thickness. Well productivity index is decreasing. A
decrease in water content in a well's production
while maintaining production, and in some cases,
reducing it, leads to a decrease in bottomhole
pressure, an increase in drawdown. Oil-saturated
(low-permeability) interlayers begin to work with a
high flow rate since the increase in the drawdown
does not compensate for the deterioration of the
permeability of water-saturated interlayers.

The review has shown that today polymer
flooding is one of the most important methods of
enhanced oil recovery, which improves the ratio of
water and oil mobility. Even a small amount of
polymer solutions leads to an increase in the
viscosity of water and when injected into the
reservoir, its permeability decreases due to blocking
of high-permeability zones, and thus a more
uniform displacement of the front is created, leading
to an increase in the efficiency of displacement in
terms of area and reservoir thickness, which in turn
further contributes to the reduction of water
breakthrough in  production wells [14].
Polyacrylamides and polysaccharides, which have
long chains with high molecular weight side
branches, increase the mobility of the oil in relation

52 —/—



ISSN 2224-5278

Series of geology and Technical Sciences 4. 2021

to the mobility of water due to the increased shear
stress of the composition.

The kinetics of gelation was studied using a
Relaxometer. This device makes it possible to
evaluate the relaxation time in polymer systems
under the action of a force field arising from the
intense longitudinal stretching of the composition
sample. The principle of operation of the device is
based on the formation of a filament from a sample
and subsequent assessment of the filament lifetime
as a characteristic of relaxation processes. Studies
on the time of gelation were carried out at a
temperature of 30°C in the range of polymer
concentrations from 0.3 to 0.5%.

The concentration of chromium acetate was
taken in the range of 0.03-0.05%. The results of
experiments to determine the gelation time in the
compositions "polymer-crosslinker" are presented
in Tablel

Table 1 - Gelation time and flow rates in polymer
compositions (T = 30°C).

Composition: | Flow rate Gelation time,
hour
Cp=0.3%
0.656 34.5
Cca=0.03%
Cp =0.4%
0.704 27.8
Cca=0.04%
Cp=0.5%
0.788 23.2
Cca=0.05%

Dynamic viscosity of the
solution (j=6.1 C™"),
MPa’C

150

100

50 1

Auramuyeckas ea3Kkocme pacmeopa (j=6,1
-

Time, min

Figure 1 - Kinetics of dissolution of the FP-307
polymer at t =25°C.

Results and discussion. As can be seen from
the data presented, with an increase in the polymer
concentration in  the  polymer-crosslinker
compositions, the gelation time decreases.

Thus, the experiments carried out showed
that the FP-307 polymer is well compatible with the
mineralized water of the Karazhanbas deposit. The
composition based on the investigated polymer FP-
307 with chromium acetate as a crosslinker,
depending on the type of volumetric or shear
deformation, can exhibit viscous or elastic
properties. Therefore, for the successful use of the
FP-307-chromium acetate polymer composition in
the field conditions, the correct choice of the object
and parameters of the process being carried out is
necessary.

The composition was injected into injection
well 474 in a volume of 508 m® (FP-307 polymer,
chromium acetate (CA) and wood flour) also carried
out in 4 cycles:

- in the first cycle on September 26-27, 2018,
108m3of the composition was injected into the
formation: 0.5% polymer slurry (FP-307) with
0.05% chromium acetate crosslinker;

-in the second cycle on September 27-29,
2018, 200m3of the composition was injected into
the formation: 0.4% wood flour, 0.5% polymer pulp
(FP-307) with 0.05% chromium acetate crosslinker;
the composition was squeezed with water in a
volume of 4-8 m’ with its exposure for 1 day to carry
out the gelation process;

- in the third cycle, September 29-30, 2018,
150m3of the composition was injected into the
formation: 0.4% wood flour, 0.5% polymer pulp
(FP-307) with 0.05% chromium acetate crosslinker;
at a pressure of 3.8 MPa, the composition was again
squeezed with water in a volume of 4-8 m*and held
for 1 day to carry out the gelation process;

As can be seen from Figures 2 and Table 2,
before the injection of the composition, the average
sweep efficiency was for wells. 3696 47% with
injectivity of 31.4 m*/day, after injection the sweep
factor increased to 68.5% with injectivity of 34.3
m*/day.
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Table 2 - Geophysical parameters of the well 3696 before and after the CC.

Before CC

perforation intervals, injectivity intervals, sweep effect on injectivity )
meters (m) meters (m) efficiency, com?)l(l)lsciltion
top bottom top bottom % m3/day %
281.7 283.6
284.0 291.0 286.5 289.9 48.6 3.8 12.0 water
291.6 298.5 291.6 296.1 65.2 27.6 88.0 water
299.4 300.4
Total 47.0 31.4
After CC
perforation intervals, injectivity intervals, sweep effect on injectivity _
meters (m) meters (m) efficiency, comﬂlcl)ls(iition
top bottom top bottom % m3/day % P
281.7 283.6
284.0 284.5 1.4 4.0 water
284.0 291.0 286.1 287.6 77.1 1.7 5.0 water
287.6 291.0 2.7 8.0 water
292.4 295.1 6.9 20.0 water
291.6 298.5 295.1 298.5 88.4 21.6 63.0 water
299.4 300.4
Total 68.5 343
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Figure 2. Formation injectivity GIS before (a) and after (b) the well CC. 3696

Thus, the results of pilot testing of flow
diverting technology at a field in Western
Kazakhstan showed that a composition based on
crosslinked polymer compositions (FP-307 polymer
(PAA) with chromium acetate as a crosslinker) and
wood flour (WF) creates an opportunity for
effective regulation of the direction of filtration
flows and involvement in the development of zones
with reduced permeability. This leads to a decrease
in the water cut and an increase in the oil production
rate of the surrounding production wells,
hydrodynamically connected with the injection
wells.

Conclusions. An analysis of the results of the
practical application of a polymer-based agent in the
considered areas of fields in Western Kazakhstan
showed high technological efficiency while
providing an opportunity for effective regulation of
the direction of filtration flows and involvement of
zones with reduced permeability into development.
A decrease (or stabilization) of water cut was
observed in almost all wells. Above are the
performance indicators (oil flow rate, water cut) for
four wells before and after the measures taken. The
given data proof a sufficiently high

efficiency of the technology. The results of the
analysis indicate the possibility of obtaining a high
technological effect from the use of solutions of the
polymer FP-307 (PAA) with chromium acetate as a
crosslinker in the conditions of the oilfileds of
Western Kazakhstan.

Based on the results of pilot testing (PT) of
flow diverting technology at the oilfields of Western
Kazakhstan, the following conclusions can be
drawn:

- field tests of the technology based on
increasing the sweep of the reservoir by
waterflooding using the conformance control of the
injection well based on the creation of a flow
diverting barrier in the bottomhole zone made it
possible to substantiate its effectiveness in the
geological conditions under consideration;

- an improved methodological approach to
the use of flow diverting technology to improve the
efficiency of oilfield development based on a
crosslinked polymer system (FP-307 polymer
(PAA) with chromium acetate as a crosslinker) and
wood-flour was proposed, which made it possible to
achieve a decrease in water cut and an increase in
production, which in turn will allow minimizing the
economic and technological risks of the oil
company.
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AFBIH/BI O3TEPTY TEXHOJIOTUSACBIHAAFbBI IOJJUMEPJIIK )KYHEJEPIHIH
XUMUAJIBIK TEXHOJIOTI'UAJIBIK CUITATTAPBIHBIH
SKCIHEPUMEHTTIK 3EPTTEYJIEPI

AHHOTanuA: Ka3ipri ke3ne KazakcTannarpl KeH OPBIHIAPBIHBIH KOIIIUTITT UTePY/IiH COHFBI Ke3eHIHE
asK 0acThl, Oy MYHal eHIIpYAIH TOMEHIEYIMEH, LIeclie ¢y KoJeMiHiH YIFalobIMeH cumaTTanansl. KeOine
OHJIIPYII YHFBIMAaJap TOJBIFBIMEH CYJIAaHAIBI, aJl MYHAMEH KaHBIKKAH KaOAaTTHIH eaoyip Oediri urepiameit
Kajanael. byn karmaiina ynkeH KelemJeri MaTepHaJAbIK pecypcrap kep OeriHe Kapail CyAblH KeTepilyiHe
xyMcanaael. Kelinri ke3eHeri MyHail eHaIpyIiH TOMEH THIMALIIr KeOiHece UTepiIreH ¢y KabaTTapbIHbIH
TCOJIOTHUSIIBIK KoHE (PU3NKAIBIK TeTepoTreHIiTiriHe OalmansicThl. COHABIKTaH TEOOTUSIIBIK OIPTEKTIIIIT HKOK
KEeH OpBIHAAPBIH WrepyliH HeTi3ri MoceneiepiHiH Oipi — oici3 IpeHaxJaafaH HeMmece >Kajlbl Kypramn
KETHEWTIH Cy KaOaTbIHbIH yyacKeJepiH OeNceH i >KYMbICKa TapTy OOJIbIN TaObLIAdbI.

COHFBI XBUTIAPHl MYHAWIBIH OHAIPY KO3 (UIIEHTIH KaJIbIHA KENTIPYAiH TaOBICTH KOJIAHBUIFaH
(bM3UKO-XMMUSUITBIK 9[IICTEPiHIH KaTapblHA aiflay YHFBIMANApBIHBIH Kabat npoduasaepin Ty3ety (KIIT) xadat
npoduIiH Ty3eTyre OarbITTalIFaH MOJMMEpIi CYyNaHABIPY *XOHE OHBIH MOJU(UKAUUsIIApbl (aFbIHABI Oypy
texHoyorusapel — ABT) kipeni. Byt ¢y eTKi3rimTiri korapbl KabaTTap apKbUIBI CYABI CY3YAiH IIEKTENyiHe,
TYTacChIMEH TeTeporeH/i KaOaTThIH >KaOBUTYBIHBIH YJIFAIObIHA OKENel, OChUIaiiiia Urepily aiMaKTapblHaH
MYHall ajmy HOTW)KECIHAE MYHaWIbIH COHFBI KajimbiHa Kentipy kod¢p¢uumentiniH (KKK) »xorapbuiaybiH
KaMTaMachl3 etelli. MyHail KeH OpbIHIaphIH urepy Taxipuoeci kepcetkenneit, ABT maiinanany keH OpHBIHBIH
TCOJIOTHSIIBIK JKOHE (M3HMKANBIK KarmaiinapbiHa OaimanpicTel. CoHaplkTan ABT-HBI THiMmI maipamaHy
LIAPTTApBIHBIH Oipi — KOJJAHBUIATHIH TEXHOJIOTHSIFA apHAIFaH OOBEKTIHIH TeOJOTHSIIBIK KOHE (PH3UKAIBIK
KaFIainapblH qypbeic TaHnay. by xarmaiina 6acTel ped KapacThIPBUIATHIH TEOJOTHSUIBIK JKOHE (DU3UKAIIBIK
JKaFJaimapaarel TEXHOJOTHAUIBIK MISHIIMACPAIH THIMAUITIH Ooikamibel Oaranayra MYMKIHIIK OepeTiH
MozebaAepre THecuTi Oomamel. O3nepini3 Oinerinmed, mommMepii epitiaginepre Herizgenren ABT-wbr
KOJIIaHYJIbIH THIMAUIITT OJapiblH CYJbIH KAHBIKTBUIBIFBI JKOFaphl alMaKTapJarbl JKaKChl CEJICKTUBTI
CysriluTikke OailmaHbICTBI, OyJl CyAbl OKIIAYJIarblll SKpaHIapAbl KaKeTTi OarbITTa JXOHE >KETKUIIKTI
TEePEHJIIKTE Kacayra MyMKiHIIK O6epeni. Cy TOCKayBUIBIHBIH OITEeNy Jopekeci MeH Y3aKThIFbI Ootiprama KITT
MPOILECiHIH OaKbUIaHYBl IOJIMMEPJIl  EPITIHAUICPAIH PEOJIOTHSUIBIK JKOHE CYy3y CHUIaTTaMaiapbiMeH
anbIKTanaasl. Oceiran OaiinanbicTel ABT-HBIH €H *KaKchl HapaMeTpiiepiH aHbIKTay Ke3eK KYTTIpPMEHTIH MiHIeT
0O0JIBITT TAOBLIA B, OHBI IICTTY Op TYPJIi TEOJIOTHSUIIBIK XKoHE (PU3MKAJIBIK KaFaainapbl 6ap opOip HaKTHl KeH
OpHBIHA KaTBICTHI TEXHOJIOTHSUTBIK HYCKAIap bl TAHIAY THIMIUIITIH apTTHIPAIIB.

Tyiiin ce3nep: yHFbI, KabaT npoduiIiH Ty3eTy, KeH OpHBI, MyHaiabl ©HAIPY KO3(QPHULIMEHTI, CKUH
(hakTOp, YHFBIMaHBIH TYH aliMaFbl.

Mouanabaesa I'.JK.", Cyaeiimenosa P.T., Bumaraméeros K.B.,
Jloreunenko A.B., Ty3enn06aesa I1I.

Satbayev University, Anmatsl, Ka3axcras.
E-mail: g.moldabayeva@satbayev.university

IKCHHEPUMEHTAJIBHBIE UCCJIEJOBAHUA XUMHUKO-
TEXHOJOTI'MYECKUXXAPAKTEPUCTUKCIIUTBIX IOJIMMEPHBIX CUCTEM,
HNPUMEHSAEMBIX B IIOTOKOOTKJIOHAIOINX TEXHOJOI'IAX

AHHOTAIMSA: B HACTOSIIEE BpeMs OOJIBIIMHCTBO MeCTOpOoxacHUI Ka3axcTaHa BCTyNaroT B MO3IHION
CTaJINIO Pa3pabOTKH, KOTOPas XapaKTePU3yeTCs CHUKEHUEM JT00bIYH He()TH, OBBIIIECHUEM 00bEMa MOy THO
noObIBacMO# BoJbI. YacTo MOOBIBAIONIME CKBAXKHHBI TOJHOCTHIO OOBOTHSIOTCS, B TO BpEMsS Kak eIe
3HAYUTEJbHAS 4YacTh HE()TCHACHIIIEHHOTO IUTaCTa OCTAaeTCsA HeBbIpaboTaHHOMW. [Ipum 3TOM 3arpaumBaeTcs
00JIBIIIOE KOJTMYECTBO MAaTEPHAIILHBIX CPECTB HA MOIEM BOJIbI HA MOBEPXHOCTh. HeBbIcOKast 3pPeKTHBHOCTH
JNOObIYM HeTH Ha TO3JHEH CTaauM BO MHOIOM CBS3aHA C T'e0JIOro-(GU3UUECKOW HEOIHOPOTHOCTHIO
pa3pabaTeiBaeMbIX IUTAcTOB. [lo3TOMY OmHOW M3 TJIAaBHBIX TIPOOJIEM pa3padOTKH MECTOPOXKICHHH C
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ICOJIOTHYECKOW HEOAHOPOJHOCTHIO SIBISACTCSI BOBJICUCHHE B aKTHBHYIO padOTy ClIa0OApPEHHPYEMBIX HIIU
BOOOIIIE HEAPCHUPYEMBIX YUaCTKOB I1JIaCTa.

B mocnenHue rombl B YUCIO YCHEUIHO MPUMEHSIEMBIX (DU3UKO-XHMHUYECKUX METOJIOB IOBBILICHUS
HeTeOTaauu BXOIUT MOJIMMEPHOE 3aBOJHEHUE U ero MOAU(UKAIHMH (TIOTOKOOTKIOHSIONINE TEXHOJIOTHU -
[10T), HanpaBneHHbIe Ha BbpaBHUBaHUe npoduieit npuemuctoct (BIIIT) HarHeTaTeNFHBIX CKBaXXHUH. DTO
MIPUBOJNUT K OTPAHUYCHUIO (PMIBTPALMH BOJABI IO BHICOKOIIPOHHUIIAEMBIM MPOTUIACTKAM, YBEIHUEHHIO 0XBaTa
HEOJHOPOJHOIO IUIacTa B LEJNOM, oOecreynBas TEM CaMbIM IOBBIIICHHE KOHEYHOTO Koddduuuenrta
n3Bneuenns Hegtu (KMH) 3a cuet nzneuenns HeTu 13 HEBHIPAOOTAHHBIX 30H.

OmbIT pa3paboTKu HEPTIHBIX MECTOPOXKIACHHUNA MoKasal, yro nmpumeHeHue [1IOT 3aBHUCHUT OT reosroro-
(usnyeckux ycnoBuit MectopoxaeHus. Iloaromy omanm m3 ycnoBuid 3¢ddextnBHOTO Npumenenus 10T
SIBIISIETCS TPABUIIBHBIN TO00P re0I0r0-hU3NIeCKUX YCIOBHI 0OBEKTa MO MPUMEHIEMYT0 TeXHonoruto. [1pu
9TOM OCHOBHas pojb OylneT NpHHAAJEKaThb MOJENSAM, I[IO03BOJIIOIIMM JAaBaTh IMPOTHO3HYIO OLIEHKY
3¢ (HEeKTHBHOCTH TEXHOJIOTHYECKHUX PEIICHUH B paCCMATPUBAEMBIX T€0JI0T0-(DU3MIECKUX YCITOBHSIX.

Kak u3BectHo, 3¢ PexkruBHOCTs npuMenenust [IOT Ha ocHOBE MOIMMEPHBIX PACTBOPOB 3aBUCHUT OT
XOpOIIeH CEeNeKTUBHON (UIBTPYEeMOCTH HMX B 30HBI C BBICOKOW BOJOHACHIIICHHOCTBHIO, IO3BOJISIOIICH
CO3[1aBaTh BOAOM3OJMPYIOIIME OKPaHbl B JKEJIAEMOM HalpaBICHUMH W Ha JOCTAaTOYHYI INyOHHY.
Perynupyemocts nponecca BIIII o crenenu u MpoosKUTENBHOCTH 3aKyITOPKH BOJOU30JIUPYIOILEr0 SKpaHa
OTIpEneNsieTCs PEOJOTNIECKUMH U (QUITBTPALMOHHBIMY XapaKTEPUCTUKAMU ITOJIMMEPHBIX pacTBOpoB. B cBs3n
C 3TUM omnpeneneHue Hawnydmux napamerpoB [IOT sBasieTcsa akTyalbHOM 3ajayei, pelieHre KOTOpOH
ITO3BOJIUT TOOUTHCS MOBBIMIEHUS Y3PPEKTUBHOCTH BHIOOpA TEXHOJOTHYECKUX BapUAHTOB MPUMEHUTEIBHO K
KaXIOMy KOHKPETHOMY MECTOPOKACHHUIO C Pa3IMYHBIMU I'€0JIOT0-(OU3NIECKUMH yCIOBUSMH.

KaroueBble ci1oBa: CKBaKHWHA, BRIpaBHUBaHHE TPodUIIs Iiacta, Mectopoknenne, KH, ckua-dakrop,
I13I1.
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