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RESEARCH ON OCCURRENCE FEATURES AND WAYS TO IMPROVE
THE QUALITY OF PRODUCTIVE HYDROCARBON HORIZONS DEMARCATION

Purpose. On the base of the geological cross-section analysis of the productive stratum and the features of the filtration-capac-
itance characteristics of the reservoir rocks, to develop effective technological fastening schemes for the delimitation of closely
located different-pressure and different-saturated horizons on the example of the Romny group deposits.

Methodology. The proposed work is an analytical and production research on the geological-and-lithological structure fea-
tures of borehole sections of the Romny structure and the results of their drilling and cementing based on the analysis of electrical,
pulsed neutron-neutron, acoustic and other types of loggings. The data on the spectrum of the oil and gas boreholes properties
cores was obtained on the basis of macroscopic description, methodical and practical methods of lithological, sedimentological,
and facies analysis. The filtration capacity of permeable reservoir rocks was examined with the application of the Darcy’s device.
Modern methods of experimental research analysis using mathematical and physical modeling techniques, methods for processing
research results in SolidWorks, STATGRAPHICS, MATHSAD, EXCEL, control and measuring devices were applied.

Findings. It has been established that currently applied fastening methods do not provide the prerequisites for high-quality
delineation of productive horizons, as a result of which interlayer flows occur, that is lead to the loss of the potential flow rate of the
boreholes and increasing in the cost of hydrocarbon production. A new design of the borehole is proposed in order to increase the
reliability of the fastening. It has been proven that the effectiveness of opening oil-saturated reservoirs increases with the applica-
tion of specialized drilling flushing fluids capable of minimizing the risk of their clogging. The necessity of cementing the produc-
tion column and the shank with tamponage materials based on composite cements is substantiated, while effective buffer systems
should be applied to separate process fluids.

Originality. On the base of the systematization and correlation of the geophysical material, the specific features of the structure
of the productive strata of B-18 and B-19 horizons were evaluated as well as the nature and degree of saturation, the filtration-ca-
pacity characteristics of the seams. It has been proven that in order to reliably cover the high-pressure water-bearing horizon B-18
with an operational column, it is recommended to include packer systems of various types of activation in the equipment.

Practical value. On the basis of the detailed multifaceted results of laboratory and industrial testing and analytical model re-
search, technological solutions have been developed for boreholes fastening in the conditions of the occurrence of closely located
productive horizons of different pressures and different saturations on the example of the Romny group deposits.
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Introduction. The main reasons for the potential decrease
in oil production in Ukraine include the natural transition of
most main deposits in terms of production and reserves to the
late stage of development, characterized by their depletion by
80—85 % after the extraction of oil from the approved initial
production reserves. Depletion of deposits is also accompa-
nied by an increase in more than 85 % of production water
content. For example, 14 fields of the PJSC “Ukrnafta” oil
production company are being developed with an average wa-
ter content of more than 90 % [1].

It is known that flooding of boreholes is a widely used
method for increasing oil recovery. However, the application
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of this method leads to premature watering of production, an
intensive decrease in the flow of oil and, as a result, the stop-
page of boreholes and their transfer to the status of unprofit-
able [2]. This is especially true for fields with highly viscous
oils, such as Buhruvativske (horizons B-18—B-14), where the
current oil recovery rate is 6.9 %, with realized production re-
serves of 31.6 % and water content of 47.6 %. However, this
nature of production watering is also caused by technological
methods for increasing oil yield or by natural processes of wa-
ter inflow during the water-oil contact changes.

A completely different view of the production flooding
causation is focused on the violation of the system of boreholes
fastening in the conditions of the occurrence of closely located
layers of different pressure and different saturation. As a result
of the decrease in reservoir energy of hydrocarbon-bearing
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reservoirs, which is caused by long-term development, and the
presence of closely located water-bearing horizons with reser-
voir pressure significantly higher than hydrostatic, in the event
of a violation of the fastening system, they form the prerequi-
sites for out-of-column flows and an increase in the water con-
tent in products, which leads to the cessation of production
from boreholes as a whole [3, 4].

In the case when we consider the inherent nature of the
phenomena of deterioration of mining and geological condi-
tions or depletion for certain deposits belonging to the catego-
ry with hard-to-extract reserves, however, they are a signifi-
cant reserve for increasing their own production of hydrocar-
bons. In Ukraine, more than 72 % of oil reserves and 10—15 %
of natural gas reserves belong to heavy extraction [1]. For ex-
ample, the share of hard-to-extract mining reserves in the
structure of PJSC “Ukrnafta” is about 70 %, among which
highly watered deposits are about 27 %, and this trend will
steadily grow in the future.

The peculiarity of the borehole construction in the condi-
tions of deposits with hard-to-extract reserves is to ensure their
high-quality fastening, which is especially relevant for closely
located horizons of different pressures and different satura-
tions. The functional task assigned to the boreholes fastening
is to create a reliable communication channel in the “reser-
voir — cellar” system and ensure high-quality separation of
collectors, taking into account the peculiarities of their satura-
tion, while complying with the requirements of environmental
protection [5, 6].

Unsolved aspects of the problem. The authors analyzed
various technological fastening schemes, which should be
considered in more detail with taking into account the extreme
relevance and practical value of possible technological algo-
rithms for the qualitative delineation of closely located hori-
zons of different pressure and different saturation [7, 8].

The fastening method, which consists in the application of
stepped or sectional cementing of the operational column, can
be considered as having received a certain spread. According to
the technological scheme of its implementation, cement mix-
ture is pumped into the annular space through the casing shoe
in the interval higher than the roof of the oil-bearing forma-
tion. Then, without waiting for the solidification of the previ-
ously pumped solution, the buffer and insulating liquids are
pumped through the step cementing coupling, followed by a
portion of the sealing composition. The complexity of the
practical implementation of such solutions is caused by the
small thickness of the productive interval and the necessity to
apply additional devices in the column equipment [9].

Also, the well-known method for cementing closely spaced
layers of different pressures involves the installation of sleeve
packers between them, which are included in the casing string
equipment. Such solutions ensure high-quality demarcation of
layers in strong and stable rocks. However, in the cavernous
hole section, in soft and unstable rocks, the effectiveness of
demarcation of layers by this method decreases or is complete-
ly eliminated [10].

A packer filter is proposed for the application in order to
increase the efficiency of separation of different pressure lay-
ers. It is included in the casing string equipment and installed
between different pressure horizons. In the process of filtering
the cement mixing water through the packer-filter, a strong,
low-permeability cement stone is formed in the annular space,
a kind of cement packer that seals the closed space. The pro-
posed method can ensure high-quality demarcation of layers
in strong and stable tips. If there are cavernous formations and
rocks of low hardness and stability in the hole section, such a
technology for demarcating layers is almost unacceptable. It
will be useful here to note that the basis of ensuring a high de-
gree of tightness of the enclosed space with this “cement pack-
er” is a strong, impermeable cement stone [11].

Let us take into account the fact that through the applica-
tion of high-temperature cements with expanding impurities

or special expanding cements, as well as thermoplastic materi-
als, positive, but short-term results were obtained in prevent-
ing water breakthrough at the initial stages of operation of
complicated boreholes [12, 13].

In the conditions of Romny group boreholes, most of the
above-mentioned technological solutions were applied, but it
was not always possible to achieve results. However, these
methods and means for fastening, in particular primary ce-
menting of boreholes, will not provide reliable delimitation of
horizons, which has been proven by practice with taking into
account the duration of operation and a significant decrease in
formation pressures. For such conditions, the features of oc-
currence and the character of the saturation of layers should be
examined in detail, as a result of which new schemes for bore-
holes fastening would have been developed [14].

Purpose of the article. Development, based on the analysis
of the geological section of the productive stratum and the fea-
tures of the filtration-capacitance characteristics of the reser-
voir rocks, effective technological fastening schemes for the
successful and reliable delineation of closely located different-
pressure and different-bearing horizons, using the example of
deposits of the Romny group.

Presentation of the main research material. The significant
features of the geological structure of the productive part of
the overwhelming majority of the Romny group of deposits of
the Dnipro-Donetsk Basin (administrative location — Romny
district of the Sumy region), including Perekopivskyi, Anasta-
siivskyi, Korzhivskyi, Artiukhivskyi, as well as Andriyashivskyi,
there is an alternation of closely located, differently pressured
and differently bearing deposits. First of all, this is the B-18
water-bearing horizon with an abnormality coefficient (the ra-
tio of the initial reservoir pressure to the hydrostatic; according
to existing ideas, its value depends on the intensity of folding)
of 1.05—1.1 and the B-19 oil-bearing horizon with an abnor-
mality coefficient of about 0.6 [15].

According to the data sources involved in the research [16,
17], as well as the results of the development and extraction of
hydrocarbons in the conditions of the Romny group of depos-
its, the basic technological solutions here do not provide a reli-
able delimitation of productive horizons. So, for instance, the
interlayer migration of fluids in the boreholes of the Romny
group is more than 13 % in the Anastasivske deposit and more
than 27 % in the Andriyashivske one. According to the indus-
trial data recorded in previous years, the duration of the bore-
hole operation at the Perekopivske deposit before the appear-
ance of extra-column flows was from 2 to 25 years. However,
currently, as a result of the decrease in reservoir pressure of
oil-bearing reservoirs B-19, the conditions for high-quality
fastening and successful boreholes operation have become sig-
nificantly more difficult. The share of behind-the-casing flows
in the Perekopivske deposit is more than 18 %.

We will provide the following demonstrative example to
conduct further analysis. The basic design of boreholes ac-
cepted for consideration, in the conditions of closely located
horizons of different pressures (boreholes of the Romny
group), involved the application of techniques and methods of
conventional fastening technology. In the indicated boreholes,
as a rule, sectional fastening of their trunk with a 244.5 mm
casing column in the deposits of the middle carboniferous and
its cementing was conducted. Subsequently, the borehole was
deepened with bits of 215.9 mm with the opening of the entire
productive stratum and sectional fastening with an operational
column of 146X 168 mm.

An analysis of the geophysical data of the occurrence fea-
tures of closely located different-pressure and different-bear-
ing horizons was conducted with the application of the ex-
ample of the 60-Perekopivska borehole (Figs. 1, 2). This hori-
zon is represented by sandstone with a layer (2—3 m) of clayey
siltstone (Fig. 2). The sandstone is water-bearing in the inter-
vals 4,360.8—4,379.2 and 4,380.4—4,402 m; its porosity, ac-
cording to MAD (Maximal Allowable Discharge), is 10.5 %,
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Fig. 1. Lithology of rocks of the B-18 and B-19 horizons and

their fluid saturation according to the results of MAD
(borehole 60- Perekopivska)
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Fig. 2. An example of the selection of compacted layers in the
B-18 horizon according to the data of AL and CNL on the
60- Perekopivska borehole

which is in good agreement with the results of the core analy-
sis. It will be useful here to note that the basis for determining
the porosity of reservoir rocks by MAD methods is the differ-
ence in the physical properties of the solid phase of the rock
skeleton and formation fluids filling the pore space. Gamma-
gamma logging (GGL), acoustic (AL) and neutron logging
(NL and INL) are among the specified methods of MAD, and
the most acceptable are radioactive and acoustic methods of
MAD [18].

Core samples (Fig. 2) were taken in the interval 4,370—
4,396 m (core Nos. 2, 4, 5). Core No. 2 was selected during the
penetration of the interval 4,370—4,375 m with a total removal
of the core of 4.7 m, which is 94 % of the total penetration.
Core No. 4 was selected during the drilling of the interval
4,385—4,391 m with a total removal of 4.5 m, which is 75 % of

the entire drilling. Core No. 5 was selected during the drilling
of the interval 4,391—4,396 m with a total removal of the core
of 4.7 m, which is 78.3 % of the total length of the borehole.

Based on the information about the capacity of the B-18
water-bearing horizon, several compacted clay layers can be
identified in it. The availability of information about compact-
ed layers in the B-18 horizon is quite a positive point and
makes it possible to determine the possibility of using packer
equipment in casing strings, as well as provides an understand-
ing of further possible technological operations for conducting
repair and isolation operations on already existing boreholes.

In order to conduct more detailed geological and litho-
logical assessment of the B-18 horizon in several boreholes of
the Perekopivske deposit, data from INNL (impulse neutron-
neutron logging) were analyzed [19]. Figs. 2 and 3 illustrate
the results of the mentioned studies on the example of 33-Per-
ekopivska and 60-Perekopivska boreholes.

According to the analysis of the actual data regarding the
geological and lithological characteristics of the boreholes log
(Figs. 2, 3) it was established that the upper part of the B-18
horizon is denser due to the presence of clayey layers in it,
which alternate throughout the thickness of the layer.

In order to determine the filtration capacity properties
(porosity and permeability), 15 samples of core material were
selected and analyzed during the drilling of the 60-Perekopiv-
ska borehole (Table). Data from the study of natural samples
of core material confirm that the B-18 horizon is heteroge-
neous in its filtration properties. The filtration properties of the
upper part are characterized by porosity of 12.4—14.7 % and
permeability from 62.9 - 10~ to 83.7 - 10~ um?, and the lower
part by 14.6—17.0 % and 269.4 - 10°—434.3 - 10~ um?.

It can be stated that the B-18 horizon is heterogeneous
throughout its capacity, and the rocks presented in it differ in
variable filtration properties with taking into account the re-
sults of the performed studies. The existing information base
for the boreholes of the Romny group, created based on the
results of the research, and the geological structure of the B-18
horizon make it possible to consider potential conditions for
the isolation of the aquifer due to selective action using water-
soluble polymers or mineral binders, which creates prospects
for improving boreholes fastening in the specified deposits. In
addition, taking into account the negative phenomenon of the
increase in the water content of products, complex MAD (in
the 60-Perekopivska borehole) and relevant research on the
potential source of migration and inflow of in-seam water were
conducted [20].

The results of the MAD during the research on behind-
the-casing flows are interpreted as follows. A decrease in the
dynamics of the temperature gradient was recorded on the
background measurement of thermometry (a method for mea-
suring temperature along the hole section) below a depth of
4,382 m. A slight change in the gradient (decrease) was estab-
lished on the working measurement of thermometry at a depth
of 4,350 m. In the interval 4,350—4,412 m (the depth of the
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Fig. 3. Logging diagrams of compacted layers in the B-18 hori-
zon according to INNL data for 33- Perekopivska borehole
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Table

The results of the description of the core material, the porosity and permeability data of the examined core samples

Sample
No

Core selection
interval,
m

Porosity,
%

Permeability,
mD

(ImD=1-10" pm?)

Core
recovery,
m

Description of core samples

1

4,370—4,371

14.7

183.4

1

Represented by medium- and coarse-grained, light, weakly
cemented sandstone. On the ring of the core, traces of the zone of
penetration of the leachate of the washing liquid to a depth of
7—12 mm are visible

4,371-4,372

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained (with the presence of a small proportion of grains of
the gravel fraction), light gray, weakly cemented, micaceous with
rare stylolites. Traces of the leachate penetration zone to a depth of
3—5 mm are visible along the core ring

4,372—4,373

12.4

62.9

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained (with the presence of a small proportion of grains of
the gravelite fraction), light, weakly cemented, micaceous with rare
stylolites, as well as layering cracks. Traces of the leachate penetration
zone to a depth of 3—6 mm are visible along the core ring

4,373—4,374

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light gray, micaceous, weakly cemented with
stylolites and layering cracks. Traces of the leachate penetration
zone to a depth of 3—6 mm are visible along the core ring

4,374—4,375

13.8

0.7

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light, weakly cemented, micaceous, stylolitized
with layering cracks. Traces of the drilling mud filtrate penetration
zone to a depth of 3—6 mm can be seen along the core ring

4,385—4,386

0.3

Represented by quartz sandstone. Sandstone is medium-grained,
light gray to brown, micaceous, weakly cemented with effusions of
in-seam water salts

4,386— 4,387

Represented by quartz sandstone. The sandstone is medium-
grained, light gray to brown

4,387—4,388

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light gray to brown, micaceous, weakly cemented
with stylolites and individual cracks along the layering. The
diameter of the core is 6—8 mm smaller than that of core No. 2

4,389—4,389.9

Represented by quartz sandstone. The sandstone is light gray to
brown with many seeps of formation water salts

4,389.9—4,390

2.7

310

0.9

Represented by dark, clayey, quartzized siltstone with veins of
white quartz

11

4,390 — 4,391

3.0

710

0.2

Represented by dark, clayey siltstone

12

4,392—4,393

17.0

434.3

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light gray, micaceous, weakly cemented with
cracks along the layering. The density of cracks is 1—4 per cm

13

4,393—4,394

15.3

291.8

It is represented by quartz sandstone, medium- and coarse-
grained, light gray, weakly cemented with cracks along the layering
and the density of cracks is [—5 per cm. The opening of the cracks
reaches the size of the grains

14

4,394—4,395

14.6

269.4

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light gray, weakly cemented

15

4,395—4,396

0.9

Represented by quartz sandstone. The sandstone is medium- and
coarse-grained, light gray, weakly cemented. On the ring of the
core, traces of the zone of penetration of the leachate of the washing
liquid to a depth of 5—10 mm are visible

instrument break-off), the temperature gradient is unchanged
in accordance with the overlying interval. According to the
data of the performed studies, the likely inflow of liquid into
the hole section is observed from the perforated interval
4,408—4,412 m due to the migration movement from the wa-
ter-bearing interval 4,360—4,402 m (horizon B-18).

It is possible to consider the scheme of blocking it after the
initial opening in implementation, by preventing the inflow of
water from the B-18 horizon. Such an operation scheme re-
quires the implementation of the MAD complex and a clear
correlation of the geological section with the neighboring

boreholes, in order to prevent the opening of the oil-bearing
horizon B-19. The hole section after opening B-18 should be
in a compacted layer. For blocking, a scheme of isolating the
B-18 water-bearing horizon with a polymer composition or
mineral binders can be considered. Conducting such opera-
tions requires the application of special packer equipment for
operations in an open hole section. At the same time, all fea-
tures of the mining and geological conditions of operations
should be taken into account as much as possible, in particu-
lar, the stability of the hole section walls; technical and tech-
nological safety regarding possible fluid manifestations; indif-
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ference of special insulating compositions with washing liquids
or a system of buffer liquids; impossibility of the negative im-
pact of the specified insulating compositions on hydrocarbon-
bearing horizons, if they are present; safety and full compli-
ance with the requirements to exclude negative impact on the
environment [21, 22].

The new progressive design of borehole structures for the
given fastening conditions has been developed based on the re-
search on the features of the occurrence of closely located pro-
ductive horizons of different pressures. Fig. 4 shows the loca-
tion of the water-bearing and oil-and-gas-bearing seams of the
B-18 and B-19 horizons in the section of the 120-Anastasivska
borehole and the technological scheme of its fastening.

In some cases, after B-18 blocking operations, if they are
provided, preparatory operations of the borehole fastening by
a casing string are conducted. As an example, it is possible to
fasten a 177.8 mm operating column. The equipment of the
column should provide a shoe with a non-return valve, an ad-
ditional non-return valve, centering elements of various types
according to the calculation of ensuring the required degree of
centricity of the column. At the same time, to increase the reli-
ability of delineation, if the conditions allow for the distance
between the horizons, the application of packers will be sub-
stantiated. Sleeve-type packers can be applied if there is a sta-
ble hole section with a preserved nominal section without cav-
ernousity, as well as water-reactive packers. The adopted
packer equipment must withstand a pressure difference be-
tween the isolated horizons of at least 350 atm.

For cementing the operating column, it is necessary to ap-
ply backfill materials with appropriate physical and mechani-
cal properties and differentiated setting times. At the same
time, backfill systems, in addition to the necessary rheological
characteristics, should have zero water separation and con-
trolled water flow, and cement stone should be characterized
by high strength characteristics, increased elastic-deformation
parameters, and resistance to corrosion. Unsatisfactory tech-
nological properties of backfill solutions are one of the main
reasons for the heterogeneity and low quality of insulating
screens formed from cement stone [7]. This circumstance can

Lithological @
Depth, |age| Horizon, Gross characte?'istics Character K&
m m interval,m | ot the formation | ©f Saturation s €
Compacted I
4360 4357243608 | Clayey water-bearing | |
4370 Operating column
]
—
'
4380 | I
Cement stone
Y S— S
439 -~ 4388.6-4390.0 [ayey sandstone .
R -
Very clayey Compacted |
o 4391.2-4397.2 sandstone water-bearing ;}J}; !
4400 Blocking
4399.6-4406.4 Sandstone Water-bearing i | composition
i
4410 :
2‘ Behind-the-
-column packer
4420 o of the operating
& a column
4412.0-4425.6 layey sandstone |\ ¢or pearing ]
inlalreof Hanger device
4430 packer
4432.4-0436.0 Sandstone Oil-and-gas bearing ) oglirr‘vi\r:xd;;?cel; o
4440 [\ of the operating
\  liner
@ | 441244448 —
[~4445.8-2447.8 Sandsfone 7 g |
4450 a -
- Operating liner
' .
0 | assoaasss Sandstone I
4460 i
|
2470 4466.2-4448.0 | Ciayey 1
© 4472.8-4474.4 Sandstone g % !
w0 o |EBEETE Waterbearing {111 ‘
'
A Compacted |
é 4477.2-4492.8 Sandstone water-bearing i
4490 |
Fig. 4. Geological section of the productive stratum of the

120-Anastasivska borehole and the technological scheme of
its fastening

significantly affect the reliability of boreholes operation and
become one of the causes of accidents and complications. In
some cases, for the purpose of conducting secondary cement-
ing of the production column while eliminating interlayer
flows, special backfill materials with increased insulating prop-
erties can be applied.

It is necessary to conduct further construction of the bore-
hole with the opening of the oil-bearing horizon B-19 exclu-
sively in the productive layer after the final operations on fas-
tening the production column. Drilling a borehole under the
operating liner and subsequent placement of its upper interval
in the production column provides opportunities to: effective-
ly conduct the primary opening of the productive layer due to
the reduction of the deepening interval and the absence of
zones with incompatible drilling conditions; apply special
washing fluids to minimize contamination of collectors; de-
crease the metal density of the borehole; conduct various
methods of intensification of the inflow of hydrocarbons; drill
a lateral hole or a horizontal section.

Another option for the implementation of measures for the
development of hydrocarbon deposits may be the scheme of
borehole fastening with a descent of 244.5 mm of the casing
string and its subsequent cementing to the roof of the B-18
water-bearing horizon. Opening of the B-18 horizon is possi-
ble with the application of washing liquids containing blocking
reagents (for instance, these can be polymers of directional ac-
tion, liquid glass). Blocking B-18, after the initial opening, is
sufficiently reliably provided by mineral-based materials with a
high tonnage of grinding. The next step will be the descent of
177.8 mm of the tailing column into the compacted layer to the
B-19 horizon with special equipment with packer elements
and subsequent cementing with composite backfill materials
with increased insulating properties. The standard size of the
considered casing columns can be changed to a different series
to adapt to specific conditions [23].

After the final operations on fastening the 177.8 mm col-
umn, deepening under the 127 mm liner is conducted exclu-
sively in the productive layer. In such conditions, factors re-
lated to the rationalization of the borehole flushing regime
should be taken into account. Such factors are the limitation of
the annular channel, the granulometric composition of the
mud, the limitation of the joint movement of mud particles,
the dynamics of the drill string, the shape of the movement
channel, and the rheological properties of the flushing fluid
[24]. At the same time, in order to increase the extraction of
hydrocarbons, technologies that minimize the negative impact
of special process fluids on productive horizons must be im-
plemented.

The application of hydrocarbon-based flushing fluids will
be very useful for the considered conditions, which increases
the specific productivity of boreholes by 4—20 times, com-
pared to water-based flushing fluids [11]. These fluids, if the
mining and geological conditions allow their application, are
the key and most effective method of intensification of hydro-
carbon production during boreholes drilling in conditions of
abnormally low reservoir pressures.

In the practice of drilling operations, the formulation of
clay-free and low-clay flushing fluids has been successfully ap-
plied for the primary opening of productive layers in conditions
of hydrostatic and abnormally low formation pressures, as well
as during boreholes drilling with a complex spatial architec-
ture, in particular horizontal ones [25, 26]. A wide range of
flushing fluids requires a detailed analysis of the mining and
geological conditions of drilling and materials and chemical
reagents for effective drilling operations [27]. Industrial experi-
ence shows that almost all operations that conducted in bore-
holes, in particular, their construction, opening of the reservoir
by drilling and perforation, underground repair, etc., are po-
tential sources of damage to the initial balanced state of the
productive reservoir, and the formation of an interval with im-
paired filtration properties around the near-breakout zone of
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the reservoir [28, 29]. Such processes are becoming more and
more relevant in deposits with hard-to-extract reserves, which
are characterized by a significant depletion of reservoir energy
and the secondary influence of technological and physico-
chemical factors [30]. In such conditions, it is especially im-
portant to apply well-founded methods of intensification of oil
and gas production and to limit the inflow of in-seam waters.

It is necessary to pay attention to the fact that during the
fastening of oil-bearing layers of the boreholes by liners, there
may potentially be complications associated with the longitu-
dinal bending of the pipes, in particular, the jointless connec-
tion (when unloading the liner columns to the outcrop after
the tripping of disconnectors) and difficulties with the discon-
nection of the acceptance tool; in the end, this threatens the
emergence of prerequisites for poor-quality formation of the
insulating screen behind the column. That is why, in order to
avoid such situations, it is necessary to apply modern devices
that ensure reliable installation of the liner column in the pre-
vious column on the wedge suspension (anchors), they are
equipped by a packer for sealing the annular space, and can
ensure quick and reliable disconnection of drill pipes from the
casing if additional reserve disconnection systems available.

Therefore, only the presence of reliable information,
which includes: digital geological and hydrodynamic models
of the deposit, detailed analysis of geophysical and hydrody-
namic researches, qualitative assessment and reinterpretation
of existing seismic data and additional seismic research, and
during borehole drilling and timely analysis and interpretation
of received geological geophysical data, is the basis for making
informed decisions in real time; as well as the implementation
of modern technical and technological solutions during the
initial opening and fastening of the boreholes. These ap-
proaches create the prerequisites for reliable delineation of
closely located different-pressure and different-bearing hori-
zons in boreholes in deposits with hard-to-extract hydrocar-
bon reserves.

Conclusions.

1. Nowadays, widely applied technological solutions for
boreholes fastening in the conditions of occurrence of closely
located horizons of different pressures with taking into ac-
count the current state of hydrocarbon deposits, do not ensure
reliable demarcation of productive layers.

2. The work has convincingly proven that only a detailed
analysis of the geological section of the productive stratum and
the features of the filtration-capacity characteristics of the res-
ervoir rocks can give an unequivocal answer about the feasibil-
ity of specific designs of borehole structures application and
effective technological schemes for fastening their sections.

3. The research on water-bearing horizons based on the
interpretation and analysis of geophysical data, as well as the
research on core material, provides detailed information about
the features of the occurrence of the specified horizons, their
filtration-capacitive properties and the nature of saturation.

4. Comprehensive data about the water-bearing horizon
B-18 and oil-bearing one B-19 makes it possible to evaluate
and ensure the selection of backfill materials for primary and
secondary cementing of boreholes.

5. The new design of borehole structures for deposits of
the Romny group was designed on the basis of the features
analysis of the closely located horizons of different pres-
suresoccurrence, which can also be successfully applied to
other deposits with the same conditions.

6. The availability of geological information and the im-
plementation of modern technical and technological solutions
create prerequisites for ensuring the reliable delineation of
closely located different pressure horizons in boreholes in de-
posits with hard-to-extract hydrocarbon reserves.
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Mera. Po3po0OisieHHsI, Ha MifcTaBi aHai3y reoJoriYyHo-
ro po3pi3y MPOAYKTUBHOI TOBII Ta 0coOIMBOCTEN (DiNb-
TpaliftHO-EMHICHUX XapaKTePUCTUK MOPil-KOJIEKTOPiB,
e(DeKTUBHUX TEXHOJOTIYHUX CXeM KPIiTUIEHHS TSI PO3MEX-
yYBaHHS O0JM3bKO PO3TAIlIOBAHUX Pi3HOHAIIPHUX i pi3HOHA-
CUYEHUX TOPU3OHTIB Ha MpUKJIaai poaosuil PomeHCbKOI
IpyIu.

Meroauka. [1porioHoBaHa poboOTa € aHATITUMHO-BUPOO-
HUYUM JOCTIKEHHSIM OCOOJIIMBOCTEH Te00ro-JIiTOIOTiYHOT
OynoBU po3pi3iB cBepAIOBUH POMEHCBHKOI CTPYKTYypH I pe-
3yJIbTaTiB X OYpiHHS Ta LIEMEHTYBaHHSI Ha OCHOBI aHasi3y
€JIEKTPUIHOTO, IMITyTbCHOTO HEUTPOH-HEMTPOHHOTO, aKycC-
TUYHOTO Ta iHIIMX BUIIB KapoTaxiB. BimomocTi 1mono criek-
TPY BJIACTUBOCTEl KepHiB HA(TOTa30BUX CBEPUIOBUH OTPU-
MaHi Ha TiJACTaBi MaKpOCKOMIYHOIO OMUCY, METOAUYHMX i
MPaKTUYHUX TTPUHUOMIB JIITOJIOTIYHOTO, CEAUMEHTOIOTIYHO-
ro Ta amiaJbHOro aHamizis. MigpTpaliiiiHa 30aTHICTh TTPO-
HUKHUX TipCbKUX MOPiI-KOJEKTOPiB BUBYAIACS 3a JOTIOMO-
roto npwiany Jdapci. 3acTocoByBasivcs cydacHi METOIM aHa-
J1i3y eKCIEePUMEHTAJIbHUX TOCTIIXEHb i3 BUKOPUCTAHHSIM
MPUIOMiIB MaTeMaTUYHOro Ta (Hi3UYHOTO MOJAETIOBAHHS,
METOIMKU OOPOOKHU pe3yJIbTaTiB JOCTIIXKEHb Y CepeaoBUILL
SolidWorks, STATGRAPHICS, MATHCAD, EXCEL,
KOHTPOJIbHO-BUMIipIOBaJIbHI MpUIaIU.

PesyabraTtu. BcTaHoBeHO, 1110 3aCTOCOBYBaHi HUHI Me-
TONU KPIiTJIeHHsS He 3a0e3MeuyioTh MepeayMoOB SIKICHOTO
pPO3MEXYBaHHSIM MPOIYKTUBHUX TOPU3OHTIB, Y pe3yjbTaTi
YOTO BMHUKAIOTh MIXIUIACTOBI MEPETOKH, 11O MPU3BOISATH
JI0 BTpaTHU MOTEHILIMHOro Ae0iTy CBepAJOBUHU Ta 3pOCTaH-
H$1 BapTOCTi BUIOOYTKY BYIJIeBOAHIB. ISl MiABUIIIEHHST Ha-
IIMHOCTI KpiTUIeHHsST 3alpoOINOHOBaHAa HOBA KOHCTPYKIList
cBepaoBuHU. JloBeneHo, 10 e(eKTUBHICTh PO3KPUTTS HA-
(bToHaCHYEHUX KOJEKTOPIiB MiABUILYETHCS MPU 3aCTOCYBAH-
Hi cnelianizoBaHuX OypOBUX MPOMUBAIBHUX PiAWH, 30aT-
HUX MiHIMi3yBaTM PM3MK iX KoJibMatallii. OOGrpyHTOBaHa
HEOOXIAHICTh LIEMEHTYBaHHS €KCIUlyaTalliiiHOI KOJOHM Ta
XBOCTOBMKA TaMITOHAXXHUMU MaTepiajlaMy Ha OCHOBi KOM-
MO3ULIHUX LIEMEHTIB, TIPU I[bOMY IJIsI PO3MEXYBaHHS TeX-
HOJIOTIYHUX PiIUH HEOOXiMIHO BUKOPUCTOBYBATU €(heKTHUBHI
OydepHi cucreMu.

Hayxosa HoBu3Ha. Ha ocHOBI cuctemaru3sautii it Kopensi-
1ii reodisuyHOro Marepialy oliHeHa creludika OymoBu
MPONYKTUBHOI TOBILI ropu3oHTiB B-18 i B-19, xapaktep i
CTYITIHb iX HAaCMYEHHS Ta (biIbTpalliifHO-EMHICHI XapakTe-
PUCTUKMU TIACTiB. JloBeneHO, 1110 1Sl HAliiiHOTO NMEPEKPUTTS
BMCOKOHAIIIPHOTO BOJIOHOCHOTO ropu3oHTy B-18 ekcrutya-
TalliifHOIO KOJIOHOIO, B OCHACTKY PEKOMEHIOBAHO BKJIIOUYATH
MakepHi CUCTEMU Pi3HOTO TUITY aKTUBALLil.

IIpakTiyna 3nauumictb. Ha OCHOBI AeTanbHUX pi3HOILIA-
HOBUX Pe3yJIbTaTiB J1a00paTOPHO-IIPOMUCIOBUX TECTYyBaHb i
aHAJITUYHUX MOJEJbHUX AOCHTIIKEHb pO3pO0JIeHI TEXHOJIO-
TiYHi pilleHHs 1J1s1 KPIIUIeHHST CBepAJIOBUH B yMOBaXx 3aJisi-
raHHs OJIU3bKO PO3TalllOBAHUX Pi3HOHAMIPHUX i pi3HOHACH-
YEeHUX TPOAYKTUBHUX TOPU3OHTIB HAa TPUKIAAI POMOBUIIL
PomeHcbkoi rpymu.

KimouoBi cioBa: ceepdnosuna, keph, obcadna Koaoua, no-
DpO0a-KoNeKmop, UeMeHmMYBAaHHs, NPOOYKMUBHUI 2OPU3OHM,
nakep
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