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$3 ! | Annotation. The article considers theoretical

3 approaches to improving the methods of

interpretation of geophysical data to improve

the accuracy of assessment of oil and gas

. % - | deposits. The main attention is paid to the

- | synthesis of different methods, development

3 (11 ) _ ] of n_ew_algorithm_s_ f_or _data_ processing and

application of artificial intelligence (Al). The

30 ~ | proposed hypotheses are based on the anal-

ysis of existing problems of interpretation and

. ! potential opportunities for their solution

| _ | through theoretical developments. The article

’ does not address issues related to the use of

new equipment, but focuses exclusively on
methodological aspects.

5 ( " ( : - | Keywords: geophysical research, data inter-
| pretation, oil and gas reservoirs, logging
) methods, petrophysical models, artificial
) ) intelligence, machine learning, gamma log-
) - ) ) ging, induction logging, lateral logging, self-
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Annotation. This article is devoted to the
stratigraphy of Precambrian deposits of the
Bashkir Urals. Since the Riphean deposits
have oil and gas potential, the study of the
stratigraphic division of Precambrian deposits
is relevant. Three periods of studying the
stratigraphy of this region are distinguished.
Two approaches to the stratigraphy of Pre-
cambrian deposits of the platform Bashkorto-
stan are considered - based on microphyto-
liths and lithological-facies features. The
chronological change in ideas about the stra-
tigraphy of the region is presented.

Keywords: Upper Precambrian, stratigraphy,
Bashkir Urals, Bavlinsky deposits, Riphean.

(1945-1960 &&)

33 ! -

, ' 0
' 3 | -
$ -

( 3 )

-3 1 ( -
), ( -

I I
+ 7 & -



- 2025

30 (1955-1959 ) +.) ./ 4). #
$ ,
0 . «,
$ » (1959 ) (.- ! -
- 3 ’ -
3 - 3 . 3 27 + ,
2 ( - ! )
1955 (.-
/ $ -
| | , , ,
- / 3 ,
33 ( 3 , 3 - 3 ) 33 ( 3 )
, 0 1959, 1961, 1962 , 0 -
M 2 3 3 3 -
- 3 - 3 3 ,
- - |
(6 & H (1960-1970 &&
#). y 1.+, , $.4. -
$ : ( ) 1300
(3 ) 1000-1300 ( ) -
600-1000 ' 1960 4) . # 3 ! -
3 7 & , 3 -
( 3 3 3 ) .
1963 (.- : -
, ! , , , 3 , -
, 3 ,
1963 !
# 4 , 1 . , -
8.) . ( $ ! /.).< 8.) . (
! 0 ( -
7 & .
8.) . ( #. 4
) ( )
1966 M v )Y *4.)
$ ! -)
(33 ) ) ) )
( )’ -
: ) ( -
+. .7 (1966, 1971, 1986, 1991 ), 02 -
$ , 30 -
0 _ 3 I , _ .
3 2 ,
1967 (
3 $ ! 1515 ). -1 -
- |
3 ( -
).
*4.) ( -
. 2 .
1970- ! -
. 303 !
#. 4 , 1.x 8.) . ( . -

20



- 2025

) ). 0
* , , .1 - %
' 1973—i974 -1
$ (
), ( - )
3 - ). . %
(.- 1959 1963
' 197 ! , ]
(
( # 4 ,4.4.% , 1. 7.0.)
.1 3
), 3
(.,.% T )
- '
1979 , ! ’
62 , 83 , 7000 ) ) !
2
!
(!
0
' %
30 c+) L (2976), *. .
") ( (1981)
6 3 & # (1980 & - ;
' 1979
$
H#. 4 R | (% ! ), . . %
«$ ! » $4.4 /. ( «$
! + .+, - % «$
«$ »,
' -1 ,
2 ! |
(
[ .
' 30 -1 ,x y 7))
3 2 2
! (33 , ,
( ’ )
* ! 1999 !
$ , 3
L+
| |
! - ! !
0 & , - 0
). . +.'.4 1999
) 30
0
) .8. y) ) .- (1996)
3
0
! , -
0 1 , 4
' -& !
1# &+6 ()+ , $ 6+11
+., . -1 y 70 ) ,(.9.4

21

, ¥4,

1 :

% .1 (1974), . .5

(%3 )

(1# $")+

! » 7 .+,

1981
. %

! 1 , 2004).

, 4.



- 2025

' 0 « , -
' =¥ », 7-11 3
1999 & 4 (
28 2000 .
(9.4 2000 , -
| -
! 3 13 3 ,
99 ! 0 0
., 2007).
30 ! -
! , 0O , -
! (1994, 1999), ) (2004), 7 4 , (2001). % -
0 , 30
0 30 , = ! ,
. 3 0 ( .
2002).
''2001 .).1 3 -
$
% 0
0 , ! / (1980), / (1976). *. $ -0 -
2006 : -
0 ,
!
-8 ! (2001) $ 0
' 2007 ! 3 205
$ 4
« ! » - , 1 -
, 4 1
' 2003 + # ,
! _* -
3 -
L+ -0 2006
3 3 ! , ! -
.(.9.4 , 1.1 2007 , -
0
, !
0
"l
1. 4 (.9 -
$ ! =4 .+ , 2002. — 224 .
2. - (. / $ .
=& )+ ( , 1959. — 316
3. 4 H. % 0 $ | #. 4 -
, 8. . ( 1, O+ ( .—1969. —-.148. - ? 4.
4, 3 -
/1. [ J - Lt , 2009. — 336
5 + 0 -$ ! -
[*.0 . [ g/ .- . R -
»— CHI#(L , 2007.— . 210-217.
6. 4 (.9. +
$ /[ (.9. 4 A , , 1.1 - & %+l -
1! ,2014. - 160 .
7. *H ! ' -& !
Il .—2002.-? 3.- .45-68.

22



- 2025

List of references:

1. Masagutov R.Kh. Lithological and stratigraphic characteristics and paleogeography of the late
Precambrian of the Bashkir Urals. — M. : Nedra, 2002. — 224 p.

2. Timergazin K.R. Devonian formations of Western Bashkiria and prospects of their oil and gas po-
tential. — Ufa : BFAN USSR, 1959. — 316 p.

3. Morozov S.G. On the age of carbonate strata of the Bavlinsky deposits of Bashkiria / S.G. Moro-
zov, E.A. Revenko // Reports of the USSR Academy of Sciences. — 1969. — Vol. 148. —? 4.

4. Upper Precambrian of the southern framing of the Krasnoufimsk ledge of the crystalline base-
ment / V.I. Kozlov [et al.]. — SPb. : Nedra, 2009. — 336 p.

5. Oil and gas producing rocks of the Riphean deposits of the Kama-Belsk graben depression /
E.V. Lozin [et al.] // Collection of materials of the scientific and practical conference «Actual problems of olil
and gas geology». — SPb. : VNIGRI, 2007. — P. 210-217.

6. Masagutov R.Kh. Naftidogenesis and oil and gas potential prospects of Riphean deposits of plat-
form Bashkortostan / R.Kh. Masagutov, T.V. lvanova, D.I. Ivanov. — Ufa : BashNIPIneft, 2014. — 160 p.

7. Lozin E.V. Deep structure and oil and gas potential of the Volga-Ural region and adjacent territo-
ries // Lithosphere. — 2002. —? 3. - P. 45-68.

23



&, 550.3

< -

- 2025

ON THE STAGING OF GEOPHYSICAL WORKS TO ASSESS THE E COLOGICAL
AND HYDROGEOLOGICAL SITUATION AT OIL FIELDS
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- | Annotation. Facies analysis of sedimentary
_ | deposits is widely used in oil and gas geolo-
gy, both at the stage of refinement and in
industrial development of fields. A genetic
approach, including the restoration of ancient
- | depositional conditions necessary to estab-
- | lish relationships between various elements
of the Timan-Pechora sedimentary basin.

Keywords : Timan-Pechora basin, Verkhne-
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ABOUT THE CRYSTALLINE BOTTOM OF EARTH’S CRUST
AS AN INEXHAUSTIBLE SOURCE-ROCK OF HYDROCARBONS
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Annotation. The article presents modern
ideas about the expected depletion of natural
hydrocarbon reserves and assumptions
about the natural renewable hydrocarbon
resources due to deep degassing of the
Earth. According to the generalization of
literary publications and experimental data,
global oil production practice shows a dis-
crepancy between the dependence of annual
oil production on the volume of recoverable
reserves (K.Hubbert's law). This, in particular,
happened in the North Caucasus, where,
after many years of field operation, additional
oil discovered in Cretaceous sediments and
the region received a new impetus for devel-
opment, and total production from a minimum
rushed up to a maximum. In general, since
1986, the global growth of proven industrial
reserves, in parallel with the level of con-
sumption of «black gold», has questioned
forecasts predicting the depletion of global
hydrocarbon reserves. In other words, there
is an absolute contradiction to K.Hubbert's
law, according to which a decrease in oil
production at fields already under develop-
ment is inevitable and does not depend on
improved drilling methods and the application
of new technologies. The noted facts and the
processes of degassing of the Earth revealed
in recent years, as well as the replenishment
of the sedimentary cover with hydrocarbons
from the bowels of the planet through fluid
drainage channels in the crystalline base-
ment (CF), turn its hydrocarbon resources
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into essentially renewable ones. This process
accompanied by deep fluids, which are an
intermediate, connecting link between the
internal and external levels of the oil hydro-
carbons basin. In particular, a special class of
unique geological structures in the form of
sub vertical and sub horizontal geological
bodies been identified in the South Caspian
Oil and Gas Basin (SCB), which can serve as
migration routes (drainage zones) and hydro-
carbon accumulation zones. The formation of
such a structure of intracrustal migration
routes explained by the process of transfor-
mation of clay minerals in the elision depos-
its. The possibility of such a transformation in
the SCB is justified by studying the properties
and influence of clay on fluid transfer pro-
cesses at various values of all-round pres-
sure.

Keywords : unconventional renewable hydro-
carbon resources, sedimentary cover section,

fluid drainage channels in the crystalline
basement.
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OIL AND GAS ACCUMULATION ZONES AND PROSPECTS FOR DE VELOPMENT

OF TERRIGENOUS DEPOSITS OF THE PERMIAN

AND TRIASSIC MALOZEMELSKO-KOLGUEVSKAYA MONOCLINE

+ ( a

1
aershov@ipng.ru
$3 .4

)
3 ]
30
3

(

0+

34

+#

Ershov Alexey Valentinovich
Scientific Researcher,

Oil ang Gas Research Institute RAS
aershov@ipng.ru

Annotation. The Malozemelsko-Kolguevskaya
monocline is an important geological struc-
ture of the Timan-Pechora oil and gas prov-
ince, characterized by complex sedimentation
conditions and specific characteristics of
terrigenous deposits of the Permian and
Triassic age. The analyzed text emphasizes
the role of these deposits in the formation of
oil and gas zones, noting the high porosity
and permeability of terrigenous rocks, which
are the main reservoirs for hydrocarbons.
The factors influencing tectonics and facies
features on the distribution and preservation
of oil and gas reserves are considered.

Keywords : Malozemelsko-Kolguevskaya
monocline, Timan-Pechora province, oil and
gas potential, terrigenous deposits, hydrocar-
bon traps.

3 3
0

13 13
o , 30 ! -
I -

( 20 ) !
3 I I ' -
0! , 3 -



( /1.,

3.
, 4+,

<

(

<

.—2013. -7

. —2017. -2 2(17). -

<

30

10.)

1

1

)

)R

*

.—2017.-7? 6.- .16-21.

4,
30

0

%.4 ./

I#

(/+#+ ) 3

, 30
%." . +

7._ . 24-28.

/1. .<
.11,

1

- 2025

I+

30

2008. —-.3.—? 2.—URL : http://www.ngtp.ru/rub/12/14_2008.pdf

5.

35

+#%,

33 -
.+
3 1 -
!
+#
[+#+
! , -
3
, 03 -
« - ».
. % - -
1 -
!
!
! /1. .< -
3 , -



- 2025

1%4. 0 .—2010.—? 4.— .45-53.
6. 0 %4 . + - - (3 -
13 3 I )/%4. 0 -8 1l $ Il #
.—2011.—-.52.—? 8.— .1129-1150.
7. ) ). . ( ! - (
99-991 . , , 1. ) L ). -
Il + - ' .—2021. -7 3(48).— .21-40.

List of references:

1. Zhilina 1.V. Analysis of the hydrocarbon resource base and the selection of priority areas for oil
and gas production taking into account the risks associated with the development of fields onshore and off-
shore Russia / I.V. Zhilina, A.V. Ershov, O.V. Novikova // Problems of Economics and Management of the Oil
and Gas Complex. —2013. —? 7.—P. 24-28.

2. Zhilina I.V. Comparative analysis of the risks of developing the hydrocarbon resource base of the
onshore and offshore Russian Federation / 1.V. Zhilina, M.N. Popova, A.V. Ershov // Actual problems of olil
and gas. — 2017. - ? 2(17).—-P. 11.

3. Zhilina I.V. On the issue of zoning the Arctic continental shelf / 1.V. Zhilina, M.N. Popova, A.V. Er-
shov // Geology, geophysics and development of oil and gas fields. — 2017. —? 6. —P. 16-21.

4. Prishchepa O.M. Oil and gas accumulation zones - methodological approaches to their allocation,
providing a modern solution to the problems of the industry // Oil and Gas Geology. Theory and Practice. —
2008. — Vol. 3. —? 2. - URL : http://mww.ngtp.ru/rub/12/14_2008.pdf

5. Prospective directions of geological exploration in the Malozemelsko-Kolguevskaya oil and gas
region / Prishchepa O.M. // Exploration and protection of subsoil. — 2010. —? 4. — P. 45-53.

6. Prishchepa O.M. Oil and gas bearing systems of the Timan-Pechora sedimentary basin (including
the aquatic Pechora Sea part) / O.M. Prishchepa, T.K. Bazhenova, V.l. Bogatsky // Geology and geophysics. —
2011. - Vol. 52. - ? 8.—-P. 1129-1150.

7. Afanasenkov A.P. Development of the mineral resource base of the oil and gas complex of Rus-
sia and the world in the 20th-21st centuries: results, problems, prospects / A.P. Afanasenkov, V.I. Vysotsky,
V.A. Skorobogatov // Scientific and technical collection Vesti gazovoy nauki. — 2021. — ? 3(48). — P. 21-40.

36



- 2025

&, 553.982
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STRUCTURE, RESOURCES, AND DEVELOPMENT PROSPECTS
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Annotation. The article discusses methods
for identifying and characterizing oil and gas
megacomplexes of the Pechora Sea based
on the analysis of reserve distribution. Re-
serve estimates are provided for each of the
three identified megacomplexes, their strati-
graphic positions, reservoir types, and seals
are described in detail. Particular attention is
paid to promising development sites that are
of particular interest for future geological
exploration. The results of the study allow us
to form a holistic view of the region's re-
source potential and develop a strategy for
the rational development of its hydrocarbon
wealth.

Keywords : sedimentary basin, oil and gas
potential, deposits, oil and gas complexes
(OGC), determination of strategic directions
of exploration.
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ANALYSIS OF THE GEOLOGICAL STRUCTURE AND OIL AND GA S POTENTIAL
OF THE SANDIVEI ZONE IN THE SOUTH OF THE KHOREYVER DEPRESSION
OF THE TIMAN-PECHORA PROVINCE

# % ( "3 % ( Efremova Anastasia Dmitrievna
Junior Researcher,

Oil and Gas Research Institute
1 Russian Academy of Sciences
( @a+# 0+ ) efremova@ipng.ru
efremova@ipng.ru

$3 '3 9 , - | Annotation. In the southern part of the
30 303 _ | Khoreyver depression, which is a first-order
| structure and part of the supra-order Pechora
13 ) - | megasyncline, ring and linear-elongated
! - - | structures were identified that make up a
30 1 - _ | complex of the Asselian-Sakmarian reef sys-
tem. In the Sandiveiskaya area, these reef
formations of the Lower Permian have high
3 - | commercial oil and gas potential. Such fields
13 a , - | as Sandiveiskoye, Severo-Khayakhinskoye,
-9 ! ! ! Veyakshhorskoye, Vostochno-Veyakskoye,
3 ! 30 ! | ' | Salyukinskoye and others, characterized by
’ : significant oil flow rates, have been discov-
) 2D 3D, ered here. Analysis of 2D and 3D seismic
- | data, as well as a set of drilling and geophys-
| ical studies, made it possible to identify and
: map numerous reservoir zones with high
filtration-capacitive properties (FEP) in the
! -2 ™ ), - | upper parts of reef structures, which are high-
3 = _ | ly promising objects for searching for oil and
gas deposits in the Lyzayusky, South San-
diveysky, East Bagansky and other areas.

5 ( "( : , Keywords : reef systems, oil and gas reser-
| -2 voirs, filtration-capacitive properties.
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THE ROLE OF SEALS IN THE DISTRIBUTION OF HYDROCARBO N DEPOSITS
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Annotation. This article is devoted to a re-
view of existing classifications of fluid seals

3 " | for the formation and preservation of hydro-
- " | carbon deposits in the sedimentary cover.
Controversial issues regarding the methods
of hydrocarbon migration are also raised.
5 ( " ( - 3 - | Keywords : seal, hydrocarbon migration path
' ' 30 ways, reservoir, dissipating strata.
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PECULIARITIES OF HYDROCARBON RESERVES DISTRIBUTION
WITHIN THE KIRMAKINSKAYA FORMATION
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$3 .+ - | Annotation. Based on the data obtained in
| the course of the studies, it was possible to

’ form an idea of the thermobaric conditions of
) : the area, as well as to assess the prospects

.8 3 ! , ! for oil and gas bearing formations. This in

| | .| turn, allowed us to organise monitoring at

% 0 I ' I _ | both local and regiona! levels. Summarising
30 3 | . ) thg results of the_ stgdles, t_he foIIo_er!g_ key
; : points can be highlighted in the individual

areas: Commercially significant gas and con-
GalLD, 3 - | densate flows were obtained from GalLD
) ot horizons, which are considered to be the

main prospective intervals in the Absheron

) » | Basin area. Oil deposits have been identified
) - | in the Kirmaki formation located on the north-
- | eastern flank. In its heel part, according to the

) _ | electric logging diagram, a thick sand pack is

’ ! recorded. The analysis of productive horizons

0 QALD ) showed that the thickness of the QALD inter-
114-162 - | val in the Absheron depression varies within

3 %. 114-162 m, with an average carbonate con-

tent of about 3 %.

5( () - | Keywords : Absheron archipelag, develop-
) _ ment, well, structure, Absheron-Kupesi.

he Absheron-Kupesi areal is located in the north-western part of the Absheron Archipelago fold.

Natural oil and gas outcrops in this region have long attracted the attention of researchers. In the
area where the field is located, the seabed is covered with thin sands and ‘fish ears’, and under them lie Pli-
ocene clay-sand deposits. The geological structure of the Absheron Archipelago has been studied using a
variety of geophysical exploration methods in marine conditions, including pulse deep exploration and struc-
tural exploration drilling. From 1950 to 1952, geological and geophysical surveys were conducted in the Ap-
sheron Basin, including seismic surveys, gravimetry, aerial photography, as well as mapping, structural pro-
specting and deep excavations. As a result of seismic studies, it was confirmed that the Apsheron Bankas is
a large anticlinal fold. However, due to complex seismological conditions, its geological structure has not yet
been fully studied. Several positive local anomalies were detected by detailed gravimetric method. One of
them is the Apsheron Archipelago uplift, which is also known for the accumulation of denser Mesozoic sedi-
ments in its upper part.

In addition to geophysical studies, the tectonics and sediments that make up the Apsheronskaya De-
pression section were refined using dug wells. Exploration drilling was carried out in the area of the Ap-
sheronskaya Depression, mainly in the north-western wing of the fold. As a result of these explorations, oil
and gas deposits were discovered in the Kirmakinsk Formation. Between 1952 and 1990, 11 structural re-
search wells were drilled in the Apsheron Basin, and 38 exploration wells were drilled between 1951 and
1989. Almost all wells penetrated fractured reservoir deposits. The lithological composition of the section is
characterised by alternation of sandstone, fine sand and clay. The upper part of the section consists of clay,
while the lower part consists of fine-grained light grey sand. In addition, fine-grained and carbonate sand-
stones and pyrite minerals occur in the composition. The clays are grey, medium dense, sandy and car-
bonate. The average thickness of the section is 90 metres. The logging diagrams of the KT deposit show
varying resistivity. The resistivity in wells ? 5, 6 and 7 is 6 ohm-m, in some sections of wells ? 11 and 17 —
10 ohm-m, and in wells ? 21, 24, 25 and others — 40-50 ohm-m. The thickness of the CT varies between
200-280 m, with an average thickness of 250 m (fig. 2).
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Figure 1 — Cross-section of the Kirmakinskaya Formation
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Figure 2 — Distribution of oil, water and gas in the diagram of the Kimmakinskaya Formation

In the Apsheron Archipelago section, MG fields are represented by all sediment strata. The Surakhanin
Formation sediments have been washed into the vault part of the structure, but the wing is bifurcated in
parts. Lithologically, it consists of alternating clay and sand. The clays are grey-brown in colour, hard and
oily. The Sabunchu Formation sediments have been washed into the vault of the structure, but are distribut-
ed in parts of the wing. This layer consists of sand and clay in equal proportions. Deposits of the Balakhani
Formation are distributed throughout the area, but the arch is partially and sometimes completely eroded.
Lithologically, this layer includes thin and fine-grained light grey sands, predominantly quartz, partly calcare-
ous (Fig. 3).

The interruption deposits were partially washed into the vaulted parts of the structure. Based on the
results of analyses of rocks from wells 7 and 8, they were found to consist of thick sandy loam with interlay-
ers of gravel and weak clays. Deposits of the Upper Cretaceous Clay Formation (ACF) are lithologically pre-
dominantly clayey lithofacies. The section is characterised by decreasing thicknesses of sandy layers. Frac-
tured bed deposits were uncovered in most wells. The lithological composition of these deposits includes
alternation of sandstone, fine and fine-grained sand with clay. The upper part of the section consists predom-
inantly of clays. The total thickness of MG sediments of the Apsheronsky basin varies from 270 to 2030 me-
tres. The structure of the Apsheron archipelago can be divided into three zones, each of which is bounded
by transverse faults that form many tectonic blocks. The water depth in the central part of the Apsheron Rise,
located to the north-east of Pirallakhi Island, reaches 2—-3 m, while in its wings it reaches 20-25 m. The uplift
is 10-12 km long and more than 3-3.5 km wide. The Apsheron depression is an anticlinal structure elongat-
ed in north-west and north-east directions. The northwestern wing has a steep inclination (45-50°), while the
northeastern wing is more gentle (25—-30°). The arch part of the structure is complicated by two longitudinal
cracks, and the arch of the south-west wing by one. North-east.
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Figure 3 — Distribution of oil, water and gas in the diagram of the Balakhani Formation

Conclusions

1. Geological, geophysical and mining data (including drilling and well test data) obtained from
structural exploration and prospecting wells drilled in the Absheron Basin uplift have been collected, system-
atised and analysed.

2. The lower structural layer comprises rocks of Cretaceous-Miocene age, while the upper layer co-
vers a fertile layer of Quaternary age. The substructural floor is mainly composed of clay layers.

3. Considering that oil and gas content in the Absheron Basin uplift zone is mainly associated with
the lower branch of the MC, as well as gas manifestations recorded during drilling from Miocene-Paleogene
and Mesozoic sediments, it will be more appropriate to use seismic data instead of 3D seismic surveys to
fully assess the oil and gas content of the structure.
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$3 .+ ) ( - | Annotation. On the territory of the Republic
of Azerbaijan gold-bearing deposits of noble
metals are concentrated on a rather vast
territory. In our republic gold-bearing rocks
3 + )( are found in Nakhchivan AR (Autonomous
() (ecn )' # I - | Republic), Gedabek, Dashkesan, Kelbajar,
$ ) _ | Balaken, Agstafa and Kazakh districts. In
, ! ! 1965, only one deposit with industrial concen-
: 1965 tration of gold was identified within the Ka-
! - | zakh ore district — Dagkesemen gold-
— - polymetallic deposit. The development of the
( _ _ | geological and genetic model of Dagkese-
’ 0 | ! menskoye gold will significantly affect the
: efficiency of forecasting gold mineralization in

the ore region as a whole.

5( "( : - | Keywords : ore, erosion, native gold, alluvial
gold, association.
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Annotation. The process by which layered
structures in geological bodies bend as a
result of deformation is called «folding», and
the resulting structures are called «folds».
Our research is aimed at studying the classi-
fication of folds and analyzing the mecha-
nisms of folding only in the area of the
Southern Federal District. We have made an
attempt to explain the theoretical concepts
that form the basis of the modern theory of
folding, adequate to the described structures
of the region under consideration [1]. The
study of materials and the flow of materials is
called rheology. The phenomena of defor-
mations can be divided into elastic defor-
mation and flow. The latter is further divided
into plastic and viscous flows, depending on
the presence or absence of a yield point.
When the stress is relieved, the elastic de-
formation returns. It is convenient to use
rheological equations in relation to flow phe-
nomena in order to express the relationship
between stress, strain, and time, taking rheo-
logical constants such as viscosity coeffi-
cients as parameters.

Keywords : folding, rheology, «dominant
wavelength», empirical dependence, tectonic
flow, compressive stress.
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THE POSITION OF THE SOUTH CASPIAN BASIN IN ANUMBER OF LARGE OIL AND
GAS BASINS AND CONDITIONS FOR THE FORMATION OF OIL AND GAS DEPOSITS
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) Senior Researcher,
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$3 .7 - +#$ | Annotation. The South Caspian NGB is

| &' classified as large in terms of initial potential

’ hydrocarbon resources and can be compared

: : with the Caspian Basin, Central European

* () ) +#$. and Permian (USA) NGB. The most im-

- | portant criteria for assessing the prospects of

3 - oil and gas bearing sedimentary basins are

the volume of sedimentary discharge and the

frequency of discovery of large and major oil

! = ) - | and gas fields. Having a significant amount of

sedimentary discharge, the Southern Federal

District is characterized by a high frequency

, of discovery of large and major oil and gas

80 % ! & .8 fields, in which about 80 % of the proven

! initial geological hydrocarbon reserves are

- | concentrated. This indicates high prospects

for the discovery of new large oil and gas

fields here at dozens of structures not cov-

7 : ered by exploration drilling in the waters of
the Southern Caspian Sea.

5 ( "( : - | Keywords : giant deposits, structural and

| facies conditions, conditions of formation and
’ preservation of deposits, phase changes,
) ) ) overpressure, gas condensate deposits.
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MULTI-SCALE ORGANIZATION OF THE EARTH'S SYSTEMIC
GEOLOGICAL STRUCTURES AND OIL AND GAS POTENTIAL

6 !( <)( % ) ( Kazankova Elvira Romualdovna
Senior Research Worker,
Institute of Oil and Gas Problems of the RAS

1 0+

( )3 3" (( Kornilova Natalia Vyacheslavovna
Research Worker,
! Institute of Oil and Gas Problems of the RAS

$3 . - - | Annotation. The spatial and temporal inter-

| | actions in the geological environment, the
’ hierarchy, interrelation and subordination of
different-scale geological structures in a sin-
/ . gle field of the Earth are shown.

5 ( "( : , , | Keywords : geological structures, geodynam-
3 ics, geosolithon, hydrocarbon deposit, fluids.
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. % - | plex at the present time. The structure of the
| - | main tectonic elements is described, and the
principal directions of hydrocarbon migration
are outlined. It is concluded that a more de-
tailed study of the structural-lithological and
) - | other characteristics of the region is neces-
- | sary to clarify the processes of hydrocarbon
generation, migration, and accumulation, as
well as to determine the oil and gas accumu-
lation zones and predict the hydrocarbon
potential of the deposits.
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$3 ! [ ! - | Annotation. The article gives the compara-
7 _ : _ | tive features of oils from the South Caspian
+ 7 and Black Sea hydrocarbon basins. Oils from
| South Caspian Basin generally exhibit higher
3 3 3 ; » | thermal maturity, resulting in a greater ten-
! - | dency toward lighter hydrocarbon composi-
: tions. On the other hand, oils from the Black
Sea Basin tend to be less mature, often lead-
ing to heavier compositions. Both basins
. exhibit signs of marine influence. Regarding
3 Lo » | biomarkers, South Caspian oils usually have
3 - 3 13 - | a greater concentration of steranes and ho-
3 | panes, signifying a strong marine influence.
o 3 13 _ | Black Sea oils demonstrate more variability,
| 3 _ | with some showing increased terrestrial or-
) ganic input. The Maykop (oligocene-miocene)
4 ( - ) formation serves as an important source rock
for both basins, yet the oils derived from it
, 3 exhibit distinct characteristics influenced by
, 3 ] regional geological conditions. While hydro-
9 _ | carbons from the Maykop sediments are
’ found in both areas, variations in their geo-
) chemical properties-including  molecular
, 3 ) composition, biomarker presence, and overall
0 - | hydrocarbon content-are shaped by differ-
- | ences in thermal maturity, depositional set-

tings, and preservation conditions.

5 ( "( . oils, biomarkers, isotopes, Maykop source | Keywords : oils, biomarkers, isotopes, May-
rocks geochemistry kop source rocks, geochemistry.

ntroduction

The South Caspian and Black Sea basins are two of the most strategically important hydrocarbon-
rich regions. These basins hold significant reserves of oil and natural gas, attracting major global and re-
gional energy players. Their geologic characteristics, production potential, and geopolitical significance make
them critical to energy markets.

The South Caspian Basin is known for its deep-water formations, thick sedimentary layers, and high-
pressure reservoirs. It features a combination of Mesozoic and Cenozoic formations with prolific hydrocarbon
systems. The basin has complex tectonics with subsidence leading to significant hydrocarbon traps.

The Black Sea Basin is structurally diverse, with shallow-water and deep-water prospects. It contains
a mix of Mesozoic and Cenozoic sediments, but exploration is more recent compared to the Caspian. The
basin has both carbonate and clastic reservoirs, with oil seeps indicating hydrocarbon potential.

South Caspian Basin is a home to some of the world's largest offshore oil fields, including Azerbaijan’s
Azeri-Chirag-Gunashli (ACG) field. Estimated oil reserves are up to 7-10 billion barrels. Major production
sites include offshore Azerbaijan and Turkmenistan.

Black Sea Basin is considered underexplored compared to the Caspian basin, but with increasing dis-
coveries. Major reserves found in Romania, Bulgaria, and Turkish waters. Estimated reserves are 1-2 billion
barrels (with potential for more discoveries). Turkey's Sakarya gas field is a major recent offshore discovery,
boosting interest in deep-water exploration.
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Comparison of composition and properties of oils in the South Caspian and Black Sea Basins

The South Caspian and Black Sea basins contain oil resources with differing compositions and prop-
erties due to variations in reservoir rock age, thermal maturity, and geological characteristics. These differ-
ences affect their quality, refining potential, and commercial value.

The younger sediments in the South Caspian Basin have undergone relatively low thermal maturity,
which preserves lighter hydrocarbons and results in lower sulfur content. The basin’s geological setting fea-
tures deep subsidence, overpressured reservoirs, and thick sedimentary sequences, all of which contribute
to the production of high-quality oil.

The Black Sea Basin has a mix of Mesozoic (Jurassic, Cretaceous) and Cenozoic (Eocene, Miocene)
formations. Older Jurassic and Cretaceous sediments have been exposed to greater thermal maturity, lead-
ing to heavier crude oil with higher sulfur content.

The composition of crude oils in the South Caspian and Black Sea basins varies significantly due to
differences in geological history, source rock characteristics, and depositional environments.

Oils from the South Caspian Basin generally has an API gravity of 30-45°, categorizing it as light to
medium crude. The crude oils are characterized by low sulfur content (0,1-0,5 %), which makes it easier to
process and transport. The wax content in Caspian oil is moderate (around 5-10 %), and the asphaltene
content is relatively low (0,5-2 %), ensuring good flow properties and minimal refining challenges. The crude
oils also have a relatively low viscosity, making it suitable for pipeline transportation without extensive heat-
ing or dilution.

Qils from the Black Sea region, on the other hand, tends to be heavier, with an API gravity of 20—-40°.
It often contains higher sulfur levels (0,5-2,5 %), making it a «sour» crude oil that requires additional refining
steps, such as hydrotreating, to meet market standards. The wax content is higher (8-15 %), increasing the
risk of solidification in cold temperatures, which can complicate transportation. Additionally, the asphaltene
content in Black Sea oils are higher (2-5 %), leading to increased viscosity and the need for special refining
techniques.

In the South Caspian and Black Sea basins, biomarker distribution highlights significant differences in
organic matter contribution and thermal maturity. Oils from the South Caspian Basin are characterized by a
dominance of C27 steranes and C30 hopanes, indicating an organic matter source primarily composed of
marine planktonic and algal material [1]. These biomarkers suggest that petroleum in this basin originated
from deep marine shales deposited in an anoxic environment. The low to moderate pristane/phytane (Pr/Ph)
ratio (ranging from 0,7 to 1,2) further supports deposition under reducing conditions, which is consistent with
the deepwater settings of the South Caspian Basin.

QOils from the Black Sea Basin show a greater proportion of C29 steranes and C29 hopanes, indicative
of a stronger terrestrial plant-derived contribution. These oils were likely sourced from deltaic or coal-rich
sediments. The pristane/phytane ratio in Black Sea oils is significantly higher (1,5 to 3,0), suggesting that the
depositional environment was more oxic compared to the South Caspian. The presence of tricyclic terpanes
in moderate concentrations also points to mixed marine and terrestrial organic matter input.

Additionally, polycyclic aromatic hydrocarbons (PAHS) are more prevalent in Black Sea oils, suggest-
ing a greater degree of thermal maturity or contribution from coaly source rocks. In contrast, South Caspian
oils show lower PAH concentrations, indicating that they have undergone less thermal alteration and biodeg-
radation. The presence of tricyclic terpanes and the higher Pr/Ph ratios suggest that oils from this basin were
generated under more oxic conditions compared to the South Caspian.

The carbon isotopic composition (A3C) of saturated hydrocarbons in the South Caspian Basin, ranges
from —27%o to —29%o, which is typical of marine planktonic organic matter. Similarly, the A3C of aromatic hy-
drocarbons falls within the range of —25%. to —28%., further confirming a marine depositional setting. The
hydrogen isotopic composition (AD) of these oils ranges from —120%o. to —140%o., indicating that the organic
matter was deposited in an anoxic, deepwater marine environment. Based on isotope-geochemical studies,
differences were identified in oils of Cretaceous-Eocene (isotopically heavy) and Miocene (isotopically light)
origin [1-3].

In the Black Sea Basin, the AC of saturated hydrocarbons is relatively heavier, ranging from —24%o
to —26%o, reflecting a greater terrestrial influence. The A3C of aromatic hydrocarbons is also less negative,
ranging from —22%. to —25%0, which aligns with the presence of higher plant-derived organic matter in the
source rocks. The AD values for Black Sea oils range from —90%. to —110%o., further supporting the idea that
these oils contain a mix of marine and terrestrial organic matter.

The differences in biomarker and isotopic compositions can be linked to the age and depositional his-
tory of the reservoirs in these basins.

Both basins have oils derived from the Maykop sediments, but differences in their geochemical signa-
tures, such as hydrocarbon content, molecular composition, and biomarkers, reflect regional depositional
environments, thermal maturation, and other geochemical factors.

Oils from Azerbaijan, Turkmenistan and Iran sectors demonstrate biomarker signatures of the Maykop
group to varying degrees. High pristane/phytane ratios of about 1.1-1.9 correspond to suboxic and anoxic
marine sedimentary conditions [3].
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Key locations of Maykop-derived oils (Oligocene-Lower Miocene) in the Black Sea Basin include Dom-
ino Field (Western Black Sea, Romania), characterized by light, paraffinic oils. Tuna-1 is a large deepwater
oil discovery sourced from Maykop shales in Turkish sector of the Black Sea basin. Shah Deniz analogues in
Eastern Black Sea, Georgia and Turkey are Maykop-sourced oils with moderate sulfur content.

In the western Black Sea (Bulgaria, Romania), oil was formed from Oligocene and Lower Miocene
source rocks (Maykop group). Evidence for this is the high oleanane index (>0.3), elevated 24-norcholestane
and 24-nordiacholestane NCR and NDR (> 0.6), and isotopic similarity to Oligocene and Lower Miocene
source rocks [5]. Oil in this sub-basin is mainly derived from the Maykop shales, which contain type Il kero-
gen deposited in anoxic environments [4].

Oil generation from Oligocene Maykop shales along with the Middle Eocene Kuma Formation is re-
ported within the East Black Sea sub-basin, the Georgian-Russian shelf area. Biomarker and isotope anal-
yses indicate a mixed contribution of marine and terrestrial organic matter [5]. For example, oil in the Rioni
Basin (Georgia) is a mixed oil derived primarily from the Middle Eocene Kuma Formation with additional con-
tribution from the Oligocene Maykop deposits [6].

Within the Turkish sector, exploration has been limited to offshore areas. Oil generation is also asso-
ciated with thermally mature Oligocene-Miocene source rocks [7]. In the eastern part, a number of seeps of
low-maturity, biodegraded oils have linked the oils of the Maykop oil group, based on oleanane results [7].
Upper Oligocene and lower Miocene oils (Maykop series) were discovered within the Romanian and Bulgari-
an shelves of the West Black Sea sub-basin. They belong to the transition phase with a combination of oil
and gas accumulations. The balanced composition of steranes (C27:C28:C29 ~ 35:32:33) indicates a mixed
marine and land inflow. The Pr/Ph ratio ~ 1-1.5 confirmed the alternation of oxic and anoxic conditions dur-
ing the formation of oils [8]. In the central part of the West Kuban trough, oil comes from the deposits of the
middle and upper Maykop suites at a depth of 40004500 m [9].

Conclusions

Qils from the South Caspian Basin are typically associated with higher thermal maturity, leading to
more gas-prone oils with lighter hydrocarbon compositions. In contrast, oils from the Black Sea Basin might
be less mature, leading to more waxy or heavier oils.

The Black Sea oils tend to have higher sulfur content compared to those from the South Caspian Ba-
sin, reflecting different depositional environments.

Qils from the South Caspian generally show a higher abundance of steranes and hopanes, indicating
a marine origin. Black Sea oils may show more variability, with some oils having more terrestrial biomarkers
due to varying organic input.

While both basins show marine influence, oils from the South Caspian typically have lighter isotopic
signatures compared to those from the Black Sea.

The Maykop suite is a significant source rock in the South Caspian and Black Sea Basins, with distinct
oil compositions based on the region’s geological characteristics. Both basins have oils derived from the
Maykop sediments, but differences in their geochemical signatures, such as hydrocarbon content, molecular
composition, and biomarkers, reflect regional depositional environments, thermal maturation, and other geo-
chemical factors. SCB oils show slightly higher maturity (Pr/Ph ratio), indicating better preservation and a
longer burial history.
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$3 ! | | - | Annotation. The article presents the results
0 _ | of studying the changes in the oil saturation
factor of productive formations in the Gum-
0 # - .8 ~ | Deniz area. This field has been exploited for
3 . 3 more than a century. A new approach to the
- | recovery of residual oil reserves from the

missed reservoirs is proposed.
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Annotation. Forecasting and outlining traps
in oil and gas accumulation zones — reser-
voirs of hydrocarbon systems, is a necessary
and relevant message for successful search-
es for oil and gas accumulations. At present,
the probability of discovering large oil and
gas fields confined to anticlinal structures —
structural traps is low. In this regard, there is
a reorientation to search for traps of a more
complex structure — non-anticlinal combined
ones. The characteristic features of oil sys-
tems and related processes of oil generation
in the corresponding traps are shown.

Keywords : hydrocarbon systems, non-
anticlinal traps, classification, reservoirs, oil
and gas complexes.
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OF THE PRODUCTIVITY OF SHALE FORMATIONS
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Annotation. Geochemical methods of fore-
casting and searching for hydrocarbon accu-
mulations are currently widely implemented
at all stages of exploration work. The practi-
cal possibilities of geochemical methods for
assessing the effective productivity of thin
traps of carbon-bearing formations are shown
using the example of the Bazhenov and Do-
manik deposits of Russia.

Keywords : hydrocarbon systems, non-
anticlinal traps, classification, reservoirs, oil
and gas complexes.
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METHODS OF DETERMINING ROCK PERMEABILITY
AND FACTORS AFFECTING PERMEABILITY
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Annotation. The article discusses the deter-
mination of rock permeability and the factors
affecting it. This process is essential to accu-
rately study the presence of oil and gas in the
same structures of the investigated object.
Based on studies conducted in the Bulla
Deniz field, minimum and maximum values
have been specified to assess the sensitivity
of various parameters. These values help to
better understand the geologic and petro-
physical field characteristics and analyze how
they affect oil and gas production.
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$3 ! | 0 - | Annotation. By analyzing and summarizing
_ | the data, the article classifies the processes
of formation of megareservers of oil and gas
~ | in the sedimentary cover of oil and gas ba-
) - | sins in both traditional and non-traditional
, 3 , reservoirs, including low-pore shale for-
mations, reservoirs with hard-to-recover re-
! serves, reservoirs of decompressed protru-
sions and other types of geological struc-
tures.
5 ( " ( , Keywords : mega-reservoirs, oil and gas
| fields, scale of accumulations, reservoirs,
! ’ ! shale formations.
. "H#E  0#
« I & ) & ) )
( l L] L] L]
& 2030 ) (FMM* -2025-0012).
(
. %
3
8 33 3 .
) ) 30
. 8 !
3 30
3 -
' 77000 361,4 345,7 3
! (300 -1
300 -1 3 )[1].1 555 240 ,
15 R 14 - 3
11 ). $ ! (36), / - (9)
(5) . 60 % 5 3
1 555 - 15 . %=
1.
4 - , 30
( )l
[3-6].
) « »,
, = 30
- | 3

98



- 2025

1- ( ;) )
URL : https://neftok.ru/strany/krupnejshie-mestorozhdeniya-nefti.html

. % , 3 -
, 33 30 :
0 , -
30
' L 3 ' L L L L
0 L
- , 3
!
’ 3 -
3 3 3 !
.+ , ! ,
0 1 -
! )
, ) I - -
! L L
0 , !
L 0 L
] -
| |
3 30 3 -
0 , ] ] -
, !
, ! ! -
. % 3 ! A
(fracking).

99



- 2025

4. % , ! !
5 , ! 3
(
' | 3
( -
).
1 - , -
- !
) 303 !
.8
— | | ;
_ I ;
— | | ;
- !
- , 3
3
"
1. "l # ( . -
/1 , ). Na | ( . 8
.—2021.-? 1-6(175). — .20-25.
2. . L% 0
/I Socar Proceedings. — 2022. —
? 2.— .030-038.
3. ).
0 /). V) /18 + ! # .-2023.-? 5 - .16-19.
4. ). 4 -
/I SOCAR Proceedings. —2022. - ? 2.— . 039-051.
5. D). & - -
/ /). v /I 8 + 1 # .-2022.-? 4.-
. 15-19.
6. ). & - 3
/ /18 + ! # .-2021.-7? 3.—- .22-27.

List of references:

1. Vysotsky V.I. Giant hydrocarbon deposits of Russia and the world. Prospects for new discoveries /
V.l. Vysotsky, V.A. Skorobogatov // Mineral resources of Russia. Economics and management. — 2021. —
? 1-6(175). — P. 20-25.

2. Shuster V.L. Features of the formation and placement of large and gigantic oil and gas deposits
in megareservaries of sedimentary basins // Socar Proceedings. — 2022. — ? 2. — P. 030-038.

3. Punanova S.A. Systematization of megareservaries accumulations of oil and gas in the sedimen-
tary column/ S.A. Punanova, A.V. Samoilova // Exposure Oil Gas. — 2023. —? 5. - P. 16-109.

4. Punanova S.A. Megareservaries of hydrocarbons — accumulators of giant accumulations of oil
and gas in reserves // SOCAR Proceedings. — 2022. —? 2. —P. 039-051.

5. Punanova S.A. Hydrocarbon megareservaries of apt-Cenomanian deposits of the northern re-
gions of Western Siberia / S.A. Punanova, A.V. Samoilova // Exposition Oil Gas. — 2022. —? 4. - P. 15-19.

6. Punanova S.A. Hydrocarbon systems and combined traps of the Lower-Middle Jurassic deposits
of the northern regions of Western Siberia // Exposure Oil Gas. — 2021. - ? 3. -P. 22-27.

100



- 2025

& 54(549.02)

OROGENIC VOLCANISM OF THE SOUTH-EASTERN LESSER CAUC ASUS
AND THE MINERALIZATIONS AFFECTED BY IT

% 6

$3

5 (

% %

( &

7% (G (

' !
4

l.\l-'Morb AFC (
). $

101

Teymurzadeh Lehman Teumur
Candidate of Geological

and Mineralogical Sciences,
Associate Professor,
Azerbaijan State University

Oil and Industry

Rasulov Dilavar Zulfugar
Master's Degree,
Azerbaijan State University
Oil and Industry,

Gubadov Rahim Rovshanovich
Master's Degree,

Azerbaijan State University

Oil and Industry,

Annotation. The paper deals with the for-
mation of the southeastern region of the
Lesser Caucasus and the distribution of as-
sociated rocks. N-Morb and AFC (assimila-
tion-fractional crystallization) methods were
applied to the samples of the mentioned
area. The chemical composition of the sam-
ples and transformation processes in time
were studied. Based on the obtained data,
crystallization of apatite and amphibole in the
magma at the initial stage and enrichment of
rare elements and light lanthanides were
established. Mineralogical signs of hybridism
are quite pronounced for the Neogene vol-
canics of the Lesser Caucasus. Such signs
include zoning of plagioclase, eating of early
crystallized minerals, gabbroids, granodio-
rites, etc. in medium and acidic rocks. The
change of compression by tension created
conditions for vault-type uplifts and led to the
formation of weakly differentiated trachy-
basalt-basalt and trachyandesite series in the
intermediate sources. It is evident from the
works carried out in the study area that the
southeast of the Lesser Caucasus is rich in
important elements. The results obtained in
the study area are of great importance in the
preparation of future prospecting and fore-
casting factors.
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Annotation. The study of the territory of the
junction zone of the Kosyu-Rogov Depres-
sion, the Chernyshev Ridge and the
Khoreyver Depression was assessed using
- | 2D, 3D seismic exploration and deep drilling
methods. The analysis took into account the
data of geological exploration carried out in
this territory, including the characteristics of
the distribution of discovered oil and gas
- | fields in the sedimentary cover by oil and gas
complexes, the degree of saturation of traps
with hydrocarbons and the volume of re-
sources. In addition, an analysis of the tec-
tonic structure of the region was performed.
- | Structural maps, geological sections and
- | correlation schemes reflecting the structure of
the sedimentary cover were used. The oil and
gas potential of the Chernyshev Ridge was
assessed separately for the allochthonous
- | and autochthonous parts of the section,
based on the paleosubduction model of tec-
tonics and oil and gas potential, taking into
account the volume of drilling operations and
the results of geophysical studies of wells
drilled in the studied territory.

- | Keywords : oil, gas, field, oil and gas com-
plex, structure, resources, reservoirs, geolog-
ical exploration, exploration program.
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STUDY OF THE STRUCTURE OF THE UPPER PART OF THE SECTION BASED
ON THE MATERIALS OF THE MPV (AREA ERMOLINSKAYA, KAL MYKIA)
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Annot ation. The results of a detailed study
of the structure of the upper part of the sec-
tion are presented on the basis of refracted
wave soundings (REFR) soundings. A dense
network of observations made it possible to
establish in great detail the vertical and lat-
eral zoning of the upper part of the section, to
build maps of the quantitative characteristics
of individual layers. The data obtained make
it possible not only to get an idea of the con-
ditions for the formation of the upper part of
the section, but also to calculate static correc-
tions for the exploration profile system with
high accuracy.

Keywords : upper part of the section, sound-
ing of the MPV, quantitative characteristics,
static corrections.
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IMPLEMENTATION OF A THREE-DIMENSIONAL CADASTRE
IN THE MANAGEMENT OF UNDERGROUND UTILITIES
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Annotation. The article discusses the possi-
bilities of using a three-dimensional (3D)
chandelier and analyzes the advantages of
its implementation in the management of
underground communications, discusses the
prospects for further development of this
field.

Keywords: 3-D cadastre, underground utili-
ties, implementation, technologies, develop-
ment prospects, advantages.
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UTILIZING HORIZONTAL DRILLING TECHNOLOGIES
FOR IMPROVED RECOVERY OF CHALLENGING OIL RESERVES
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$3 . | 0 - | Annotation. The article is devoted to the

( " ) | _ | problems of the development of ultra-viscous

! ' oil (SVN) deposits, where high viscosity and

geological heterogeneity reduce the effec-

) 3 tiveness of traditional methods, including

(SAGD)_ ( SAGD - | steam gravity drainage (SAGD). The limita-

13 0 3 tions of classical SAGD in areas with low

: ! permeability, leading to a decrease in well

» | productivity, are considered. Based on well-

known experience, it has been noted that the

| 3 - | introduction of sidetrack drilling technology

| makes it possible to increase oil production,

' ’ ensuring the economic feasibility of develop-
ing hard-to-recover reserves.

5 ( "( : ! Keywords : superviscous oil, steam gravity
SAGD | drainage, SAGD technology, horizontal wells,
' ' " | sidehole.
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! [ - | Annotation. In the article completion of gas
_ | lift wells by a new technological method has
_ _ | been described in detail. At the same time
- , | explanation of impossibility of completion of
0 30 : ~ | these wells by the existing completion meth-
= 0 ods is given. Advantages of completion of
3 gas lift wells by a new technological method
in comparison with existing completion meth-
ods have been shown in the article.
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’ ! wells.
30 . 2 3 -
! , ! -
! ! 13 . 3
’ l -
, 1 1 13 -
! : -
’ ' -
3 8 3 !
, ] 1 -
1 O
! ! .8 ! .-
30 . -
. 8 | |
. !
) , ! , 1
1 1 ., 0 -
13 -
! , 013 -
* o ! 30 .
1 3 - -
| -
! (5)
(6). -
, 30 I
3 ) .'

123



- 2025

8 : , O
, 33 3 ( .1
+ -
) L
0 30 : :
0 ( , )
| 0 | , )
, !
! 1-—+
30
( :
. % 1.+ 30 ? 189 0 -
\VANNI 4116-4083 ; -17,04 -6,5°
! -0,03 % -704 (..
. % 2.+ 30 ? 171 0 -
(VANAIN 4116-4083 17,04 - 6,5°,
! -0,03 % -704 (..
3700 25"+- —2620 , 4"+- -1080 , -
03 I 13 7 1- ! ,? 2-—
400 ,? 3-1080 ,? 4-2200 ,? 5-3690 . ! -
, 3 + -
. % :
’ - ’ ’ 3 ' ’ -
) O -
: 3 .
10 . % 0 3 -
1.

124



- 2025

13
0 30 +
I( A 189
1. 8 VI VI
2. "1 . 4116-4083 4116-4083
3.+ , 6,5 6,5
4. 4 17 17
5., , - (25" 4"+ - ), 2620 + 440 = 3060 2620 + 1080 = 3700
2620 +590 = 3210
2620 + 740 = 3360
2620 + 890 = 3510
2620 + 890 = 3510
6. 4 _7 7
# 0 , ,?2 1 + !
?2 2 — 400
?2 3 — 1080
? 4 - 2200
25 - 3690
8. ' , 240 10
I( A 171
1. 8 FLD FLD
2. "1 . 4646-4620 4646-4620
3.+ , 12,5 12,5
4. 4 20 20
5., , - (25" 4"+ - ), 2500 2620 + 1080 = 3700
2600
2700
! 2800
2900
6. 4 7 7
# 0 , ,?2 1 - + !
?2 2 — 400
? 3 - 1700
? 4 - 2940
? 5 - 3090
8. ' , 228 9

! 0!3 -

"l / List of references:

1. Salavatov T.S. Technology of oil extraction by wells / T.S. Salavatov, F.S. Ismayilov, B.A. Bay-
ramov — Baku, 2012. — P. 60-67.

2. Aslanov V.D. Geological bases of creation of underground gas reserves in connection with the
solution of gas supply problems. — Baku, 2001. — P. 97-100.

3. Miralamov H.F. Analysis of the operation of underground gas storages and used facilities in our
country / H.F. Miralamov, R.M. Mammadov, A.N. Gurbanov // News of Azerbaijan Higher Technical Schools. —
2013.-? 5.-P.11-17.

4. Alieva O.A. Modeling of cyclic geomechanical impact on thcarbonate reservoir / O.A. Alieva,
A.S. Aliev // Collection of materials of the V International scientific and practical conferences, Achievements,
problems and development prospects oil and gas industry. Vol. 1. State budget educational institution of
higher education «Almetyevskiy state oil institute». — 2020. — P. 9-13.

5. Aliyeva O.A. Stationary filtration of natural gas in the underground gas storage by spherical-radial
flow // O.A. Alieva, A.S. Aliev // Deutsche international Zeitschrift, flir zeitgendssische Wissenschaft. — 2021.
-? 17.-P.5-7.

6. Mamed-zade A.M. The influence of electro kinetic processes on the filtration of Liquids and gas In
a porous medium // Azerbaijan Journal of Oil Industry. — 2021. —? 2. -P. 16-21.

7. Rubin G.N. Geological and technological control of underground gas reservoirs: a textbook for
universities // 4 . Russian State oil and gas University (OGU) named after I.M. Gubkin. — 2018. — P. 207.

125



- 2025

&1

54.01

+

O ]

ANALYSIS OF RHEOPHYSICAL PROPERTIES OF HIGH-VISCOSI TY OIL

31 & ( 1 6 1 (
! L3
0% «4# 1 »« +11 »
11 ( 6 & 11 (
! &tt+-& , ("
30
0% «4# 1 »« +11 »
1 ( 1! & (
-00% «4# 1 »« +11 »
$3 . % !
: !
13
| |
3 1] 1] I
0
| , | 3
13 /
. %
13
5 ( "( , 13
| t ! t
I
T !
13 0,895 / 3
[1-4]. - [
! (400-700 ) [5],
13 812 3,
! - 0 ()
I ! [6-8].
)I
! - , -
/ |
50° .- 0
20-30 °

126

Ayapbergenov Erbolat Ozarbaevich
Candidate of Technical Sciences,
Supervisor of Fluid Analysis Service,
KazNIPImunaigas branch

of KMG Engineering LLP

Serkebaeva Bazargul Serkebaevna
Applicant for a PHD degree

in the USPTU, Russian Federation
Head of the Laboratory of Physical
and Chemical Research of Oil,
KazNIPImunaigas branch

of KMG Engineering LLP

Nurbaev Altynbek Sergeevich
Laboratory Engineer

oil and petroleum product research,
KazNIPImunaigas branch

of KMG Engineering LLP

Annotation. One of the urgent tasks is to
increase the efficiency of development of
heavy, highly viscous oil fields. There is a
need for a more in-depth study of the proper-
ties of high-viscosity oil in order to improve
enhanced oil recovery technologies. This
article presents the results of laboratory stud-
ies to determine the density, viscosity, con-
tent of asphalt-resin-paraffin substances with
a comparison of the results obtained, as well
as the results of the study of the rheological
characteristics of heavy high-viscosity oil with
different water cut on the example of field in
Western Kazakhstan. Temperature limits and
water cutoffs of the manifestation of non-
Newtonian properties were determined.

Keywords :  rheological studies, non-
Newtonian fluid, dynamic viscosity, shear
gradient, shear stress, high-viscosity oil.
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Annotation. Nanoflooding is an innovative
technology for enhancing oil recovery. Nano-
particles improve the properties of the inject-
ed fluid and facilitate the displacement of
hard-to-recover ail due to their unique proper-
ties. The article provides an overview of the
main mechanisms of the impact of nanoparti-
cles on the oil-water interface and the rock
surface during nanoflooding. Methods for
obtaining nanoparticles are described.
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displacement; mobility coefficient; injection of
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Annotation. Based on the results of labora-
tory studies and analysis of scientific litera-
ture, the feasibility of using hydrocarbon sol-
vents for extraction of high-viscosity oil was
substantiated. The proposed method of ex-
traction using solvents provides for injection
of solvent both separately and together with
various heat carriers. Various compositions of
hydrocarbon solvents based on inexpensive
and available base fractions have been test-
ed. The use of solvents to improve the effi-
ciency of production of high-viscosity oil is
substantiated.
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Annotation. The article explores the poten-
tial to extend the compressor-free operation
period of a gas-condensate field by reducing
the minimum allowable inlet pressure. To
achieve this, field research and mathematical
modeling were conducted, establishing corre-
lations between the low-temperature separa-
tion (LTS) temperature and the inlet pressure
at the gas treatment plant (GTP) under vary-
ing pressure conditions. Based on the find-
ings, the projected decline rate of the GTP
inlet pressure was analyzed in accordance
with the supplementary development plan,
and the timeline for commissioning the
booster compressor station (BCS) was re-
fined.
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pressor station (BCS), gas treatment plant
(GTP), low-temperature separation (LTS),
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rate.
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Annotation. At present one of the most ur-
gent issues of the fuel and energy complex
not only in Russia, but also all over the world
is the reduction of the harmful effect of indus-
trial emissions into the atmosphere, as well
as increasing the share of their utilization and
utilization. To solve the issues of environmen-
tal safety it is important to develop methods
of utilization of flue gases from various
sources and assess the possibility of their
application to improve the efficiency of the olil
recovery process. The purpose of the re-
search is to determine the optimal steam-oil
ratio for oil displacement by steam with the
addition of flue gas.
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According to the experience of applying anticorrosion measures at industrial facilities and the re-
sults of numerous scientific studies, inhibitor protection, which increases the durability and reliability of
equipment without significant intervention in the specific production process, is one of the most effective and
technologically simple ways to reduce metal losses from corrosion [1, 2].

Substances known as corrosion inhibitors, when added to an aggressive medium, significantly reduce
the rate of corrosion. In many process operations, inhibitors can be used to reduce corrosion rates. However,
a common obstacle to the wider application of this method of corrosion protection is the contamination of

process products with inhibitory components.

Equipment used in heat exchangers, power plants, water supply systems, as well as in oil and gas
transportation and processing, is protected by corrosion inhibitors. Gas inhibitors, acid corrosion inhibitors,
subsurface corrosion inhibitors, aqueous and salt corrosion inhibitors and mechanical corrosion inhibitors are
classified according to the type of retarded corrosion processes that they prevent.
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Types of corrosion inhibitors

Inhibitors are divided into organic and inorganic depending on their composition. They are further sub-
divided into groups containing nitrogen, oxygen, sulfur, phosphorus, and other elements [3].

Inhibitors are classified as having blocking activity, energetic action, or mixed action depending on the
type of effect they produce.

Anodic inhibitors are classified according to their effect on the corrosion process. Anodic reactions in
the corrosion process are inhibited by anodic inhibitors. This group includes envelope inhibitors and oxidizing
passivator. Chromatones and nitrites are the most widely used passivatores. Sodium hydroxide, sodium car-
bonate and phosphates are anodic inhibitors that form thin films on the metal surface and prevent the metal
from passing into solution.

Cathodic inhibitors affect the rate of cathodic reactions in the corrosion process. They include active
reducing agents that bind oxygen and reduce its content in the solution, for example, sodium sulfite, hydra-
zine, protecting substances that reduce the cathode surface due to the formation of films of hard-to-solve
compounds. Substances hindering the cathodic reaction of metal corrosion — cations of heavy metals, for
example, bismuth and arsenic.

Inhibitors of mixed action slow down both anodic and cathodic reactions of the corrosion process. This
group of inhibitors includes polyphosphates, silicates, etc. The effectiveness of inhibitors in conditions of
general uniform corrosion is characterized by the degree of protection and is expressed in percent.

The action of the inhibitor can be characterized by the inhibition coefficient, which shows how many
times the corrosion rate decreases as a result of the inhibitor action.

Despite a number of differences in the explanation of the mechanism of action of metal corrosion in-
hibitors, especially of organic origin, the basis determined in all cases is, first of all, their adsorption at the
interface «metal — mediums.

Introduction of corrosion inhibitor to the facility

Protection of pipelines of oil gathering system starts with monitoring of background corrosion rate on
the installations of control of corrosion of well pad pipelines by installing a sample of corrosion witness and
exposure to a certain exposure, after which at increased rate of corrosion of metal and reducing the weight
of the sample of corrosion «witness» [4, 5].

After that, the oil producing company applies to the laboratory to test a sample of metal exposed to an
aggressive environment, after which laboratory conditions are created based on the six-component composi-
tion of water extracted as part of hydrocarbon raw materials and the technological process of pumping oil to
test the background corrosion rate in accordance with the technological parameters of the plant or the object
under study, subsequently a request is sent to authorized organizations that manufacture chemical reagents,
to develop a formulation of a corrosion inhibitor based on the test results obtained, the six-component com-
position of water extracted from hydrocarbon raw materials and the technological process of pumping oil, in
order to depersonalize chemical reagents and subsequently test reagents through an objective assessment
and selection of inhibitors that have proven effective in laboratory conditions in in accordance with the organ-
ization's standards on the effectiveness of corrosion inhibitors and the manufacturability of chemical reagents
[6].

Laboratory testing of the reagent

The process of laboratory testing implies determination of the minimum effective dosage of a chemical
reagent in laboratory conditions with subsequent recommendation during pilot tests. Also, during pilot field
tests, it is not excluded the fact — reduction of chemical reagent dosage in order to increase the economic
efficiency of this reagent application.

Tender purchases

At the next stage, reagents are purchased in the form of tenders from selected reagents in order to in-
crease the economic efficiency of the shield and reduce liabilities associated with the introduction of new
reagents and increase the economic effect of the sale of already used reagents by reducing the purchase
price, since the operating costs of oil production directly depend on the cost of-we have purchased a chemi-
cal reagent.

After the control purchase, the inhibitors go through the implementation stage at the field through pilot
field tests, the work on inhibitory protection should be carried out by the service company and an expert from
the organization that produced the corrosion inhibitor to approve the compliance of the inhibition process.
After the implementation procedure, meetings are held to approve the corrosion inhibitor and a conclusion on
its effectiveness in pilot field tests, after which, the scientific and technical Council, the inhibitor is recom-
mended for industrial use or for use as an alternative inhibitor in subsequent purchases in case of greater
economic effect [7].

Simplification of corrosion inhibitor introduction on the example of Achimov deposits

Urengoy oil and gas condensate field

The method of simplified introduction of corrosion inhibitor consists in analytical selection of chemical
reagent by correlation analysis of operated objects and pipeline sections with similar technological parame-
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ters. So, on the example of Urengoy oil-gas-condensate field with exploited layers of Achimov deposits the
following condition is distinguished: the model of formation water of different Achimov horizons N; and N,
has the difference of mineralization in 8059,4 mg/dm3, but at the same time technological parameters of ex-
ploitation of these objects have insignificant differences. Salt content and mineralization of formation water
are given in table 1.

Table 1

Six-component composition of formation water model of two different horizons
of Achimov deposits [compiled by the authors]

Name of salts Content, mg/dﬁ]
Ny N2
Na,SO, 154,3 34,5
NaHCG 1142,4 41,7
CaCl, : 2H,0 603,9 30,2
MgCl, 1444 10,1
NaCl 6791,6 733,5
KCI 679,2 91,0
Total mineralization 9367,9 1308,5

Thus, as part of the introduction of a new chemical reagent, it is possible to «exclude» laboratory test-
ing under the conditions of the N, reservoir water model in the case of proven effectiveness of the reagent in
a more aggressive environment, the N; reservoir water model, with similar technological parameters, which
in turn reduces the time from the request to the introduction of the reagent by the time required to conduct
tests for the N, facility has an economic effect equal to the cost of conducting tests for the corrosion inhibitor,
as well as the company's scientific and technical center, Based on the correlation of the data obtained from
all fields, it is possible to recommend for industrial use or pilot field testing, neglecting laboratory studies of
corrosion inhibitors not previously used at this facility, which will increase the range of alternative chemical
reagents and the competitiveness of manufacturers [8].

To confirm this hypothesis, we will analyze the results obtained from a series of laboratory tests of cor-
rosion inhibitors ? 1 and ? 2 in the reservoir water model N; and N,. Both tests were carried out using the
gravimetric method by determining the residual corrosion rate during constant purging of inert CO, gas,
which is an oxidizer, and the main difference between these tests is test medium, therefore, test ? 1 was
carried out in a solution of a reservoir water model, at the same time, for test ? 2, a two-phase medium con-
taining a model of reservoir water and a hydrocarbon phase was used. The results of the tests are recorded
in table 2.

Table 2
Residual corrosion rate and protective effect of in hibition according
to the results of laboratory tests A 1and A 2 [compiled by the authors]
Name Reservoir Names Residual Protective effect
of the test water model of the inhibitor corrosion rate, of inhibition, %
mm/year
Test? 1 Ach; inhibitor ? 1 0,064 95,5
inhibitor ? 2 0,059 95,9
Ach, inhibitor ? 1 0,048 93,1
inhibitor ? 2 0,040 94,2
Test? 2 Ach; inhibitor ? 1 0,066 95,4
inhibitor ? 2 0,064 95,5
Achy inhibitor ? 1 0,053 92,3
inhibitor ? 2 0,050 92,8
Conclusions

The results of laboratory tests showed that the selected inhibitors have proven effectiveness, exerting
a protective effect of more than 90 % at a stable corrosion rate of no more than 0,1 mm/year, as well as indi-
cating greater effectiveness in a less aggressive environment, which confirms the hypothesis that the tests
performed in a more aggressive environment with similar the technological parameters of operation serve as
the basic basis for the introduction and application of chemical reagents at both facilities and allows, with a
competent correlation analysis of the facilities, to introduce chemical reagents or recommend them for pilot
field tests, neglecting laboratory tests.
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Annotation. The article analyzes technical
and technological solutions for the operation
of flooded gas wells at an oil and gas con-
densate field, and also provides an assess-
ment of the prospects for applying the solu-
tions under consideration. Incoming water is
the reason for the decommissioning of wells
from the production stock, since the produc-
tivity of wells decreases sharply up to their
complete stop, and the dropped reservoir
pressure is simply not enough to remove fluid
from the bottomhole. At the field under con-
sideration, the number of wells decommis-
sioned due to self-depression increases by
3-5 % every year. The causes of formation
water appearance in the wellbore are identi-
fied, technologies for combating self-
depression are analyzed and compared with
each other, and the technology of gas well
operation using concentric lift columns is
described.

Keywords:  technological blowdowns of
wells; sucker rod deep-well pumps; plunger
lift; well assembly for gas lift operation; sup-
ply of surfactants to the bottom of wells; re-
placement of lift columns; technology of con-
centric lift columns.
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Annotation. Modeling and control of gas-lift
well operation modes is an important task for
enhancing oil production efficiency using gas-
lift technology. This process involves calculat-
ing and optimizing parameters such as gas
and liquid flow rates, taking into account
various geological and techno-economic
factors. The use of mathematical models
allows for more accurate predictions of sys-
tem behavior and the selection of optimal
operation modes. An important aspect is the
development of a control system that inte-
grates real-time data and enables operational
regulation of well parameters. Effective man-
agement of gas-lift wells requires considera-
tion of many factors, including changes in
geological reservoir characteristics and
equipment performance. This research exam-
ines various approaches to modeling and
controlling gas-lift processes, including the
use of SCADA systems, mathematical model-
ing methods, and decision-making under
uncertainty. Modern methods of gas-lift well
management help reduce production costs
and improve efficiency. As a result, more
accurate forecasting and control methods are
applied, which contribute to the improvement
of economic indicators in fields. Key aspects
include optimizing gas consumption and
improving well stability.

Keywords: gas-lift, modeling, control, optimi-
zation, efficiency, control, technology, olil
extraction.
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Annotation. The paper presents the results
of the analysis of currently widely used wa-
terproofing compositions based on inorganic
silicates and organic polymers. Their main
disadvantages are revealed when used for
waterproofing works in gas and gas conden-
sate wells with high formation temperatures.
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| Annotation. In the last decade, Russia has
) significantly increased its presence in the

4 #

«(

2022

«#

#" (3 ! (

»,

»,

"HS  %# (

% (7 17
( .

02.12.2019 ? 396-"/ «%

»

(" 05.03.2020 ? 164 «%
2035  »;
(" 26.10.2020 ? 645 «%
|
! &
3 0
1, 30

»,

191

Arctic, primarily through the Ministry of De-
fense and Rosatom State Corporation, as the
coordinator of the development of the Arctic
region. In 2022, the Main Directorate of the
Northern Sea Route was established. A
number of regulations have been adopted on
the development of the Arctic, including is-
sues of subsurface use and, in particular, the
development of hard-to-recover reserves.
The specifics of the region require an inte-
grated, cross-sectoral approach and plan-
ning. Using the example of Kolguev Island in
the Barents Sea, a possible variant of an
integrated approach is considered.

Keywords: Arctic  exploration, hard-to-
recover reserves, government policy, inte-
grated approach, oil refining, bunkering of
ships.
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Annotation. Most wells operating in late-
stage fields are characterized by high water
cut in the produced products. At this stage,
the water cut of the product extracted from
the wells reaches 70-98 %, and the annual
rate of water cut growth reaches 3—-7 %. This
results in the oil recovery factor at many
fields not exceeding 30-40 %. Water cuts in
production create serious problems in the
extraction, primary processing and transpor-
tation of oil, as well as for the ecology of the
environment. This paper presents the results
of laboratory and experimental studies on
hydrophobization of rocks forming the bot-
tomhole zone to prevent flooding of well
products. It has been established that the
permeability of the flooded bottomhole zone
of a well can be reduced by 11 times using a
hydrophobic composition containing fatty
acids and acidol in a ratio of 1:3.

Keywords: watering, control methods, fatty
acids, acidol, hydrophobic composition, per-
meability.
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Annotation. As is known, for fields at a late
stage of development, one of the effective
methods of increasing oil production is forced
fluid extraction. Forced fluid extraction is a
method of increasing oil recovery from pro-
ductive formations, the implementation of
which is carried out by increasing the pres-
sure gradient in the near-wellbore zone of the
formation. In this case, in heterogeneous and
highly watered formations, residual oil pillars,
lenses, dead-end and stagnant zones and
low-permeability interlayers are involved in
development. The main conditions for the
effective application of this method are:

— water cut values of at least 80—-85%;

— high well productivity factors and bot-
tomhole pressures;

— the presence of technical and geological-
physical capabilities to increase flow rates
(reservoir stability, no fear of foreign water
breakthrough, etc.).

Keywords: evolutionary modeling, subsys-
tem, forced withdrawal, classification, algo-
rithm, flow rate, well.
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Annotation. The paper derives an exact
formula for an anomalous flat-bottom well,
hydrodynamically imperfect in terms of the
degree of formation penetration. The for-
mation penetrated by such a well is divided
into two parts: in the upper part of the for-
mation of high thickness there is a flat-radial
simple filtration flow, and in the lower part of
the formation there is a complex flow. The
filtration process in the formation drainage
zone is described by a modified model of
V.F. Shulman. Here we replace a predeter-
mined flat-radial well with a concave surface
of a hemisphere as a bottom hole. The sec-
ond well has a plane-radial simple mode of olil
filtration in the upper part of the reservoir and
a hemispherical-radial mode of filtration in the
lower part of the reservoir. Two stationary
hydrodynamic problems are solved and the
method of derivation of formulas for oil flow
rate filtered into the well from both parts of
the formation separately is recommended,;
also by their summation the exact formula for
determining the total flow rate of a flat-bottom
well is obtained.

Keywords: flat-bottomed well, reservoir pen-

etration degree, hydrodynamically imperfect,
anomalous oil, seepage flow, modified model.
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Annotation. The article presents the results
) of a study on the corrosion wear of tubing

pipes made of 17GS steel under the influ-
ence of aggressive environments with various
concentrations of NaCl saline solutions at a
temperature of 25 °C. The features of protec-
tive film formation on the metal surface and
their impact on the corrosion rate are ana-
lyzed. The obtained data allow determining
the optimal operating conditions for tubing
- | pipes and directions for further research
aimed at improving their corrosion resistance.

Keywords: corrosion, tubing pipes, aggres-
sive environments, solution concentration,
protective layers.
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Annotation. Currently, fields with hard-to-
recover oil reserves are being developed and
exploited, which are confined to Ilow-
permeability, poorly drained, heterogeneous
and dissected reservoirs. Despite the high
level of development of oil production tech-
niques and technologies, the average oil
recovery in Russia does not exceed 40 %.
Consequently, more than half of the initial
geological oil reserves remain unrecovered.
To increase oil recovery at fields, special
measures have to be taken to intensify pro-
duction and increase oil recovery. And, as a
consequence, an analysis of the technologies
used is necessary. In the current situation, it
is necessary to develop methods and tech-
niques for the most effective and energy-
saving oil production technologies with max-
imum extraction of hydrocarbon reserves.

Keywords: methods of enhancing oil recov-
ery; horizontal well drilling analysis; hydraulic
fracturing efficiency analysis; recommenda-
tions for restoring well productivity; building a
reservoir model based on an isobar map;
matrix of angular points for the reservoir;
reservoir model with the location of produc-
tion and injection wells.
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ANALYSIS OF GAS-HYDRODYNAMIC STUDIES OF WELLS ON TH E OIL
AND GAS CONDENSATE FIELD OF THE CASPIAN OIL AND GAS PROVINCE
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Annotation. An oil and gas condensate field
belonging to the Caspian oil and gas province
was selected as the object for a detailed
study of the methods for conducting and
interpreting gas-hydrodynamic well studies.
Interpretation of gas-hydrodynamic studies
allows us to evaluate the productive and
filtration characteristics of formations and
wells, as well as the features of the bottom-
hole and remote formation zones. Such stud-
ies are a direct method for determining the
filtration properties of the reservoir rock, the
nature of formation saturation, and the prop-
erties of formation fluids. Well studies in sta-
tionary modes allow us to establish or adjust
the technological mode of well operation.
This is very important, since a correctly se-
lected technological mode of operation of gas
and gas condensate wells will ensure the
maximum possible well flow rate under condi-
tions of limiting factors, while observing safe-
ty precautions and environmental standards
and rules of the region. In the course of stud-
ies in non-stationary modes, a wide range of
knowledge is obtained about the characteris-
tics of various formation zones. The permea-
bility and its change are assessed over the
entire radius of the well inflow contour. It is
possible to analyze the permeability in the
vertical direction and the anisotropy parame-
ter. Given the widespread use of horizontal
wells, these parameters are quite important.

Keywords : instruments and equipment for
conducting research; surface and deep
equipment; gas-hydrodynamic well research;
technology for conducting gas-hydrodynamic
well research; research in stationary modes;
research in non-stationary modes.
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Annotation. The article examines the expe-
rience of using multi-stage hydraulic fractur-
ing technology at one of the largest oil fields
in Russia, located in the Volga-Ural province.
Analytical and hydrodynamic calculations of
flow rates and cumulative oil production were
performed taking into account various pa-
rameters of fracturing. The optimal number of
stages and half-lengths of fractures were
determined, which achieve the maximum
increase in productivity. The high efficiency of
multi-stage hydraulic fracturing technology as
a method for intensifying oil production from
low-permeability reservoirs was confirmed.
The possibility of rational use of the existing
well stock without the need to drill new ones
was noted, which reduces capital costs while
maintaining high profitability.
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Annotation. This paper discusses the varie-
ties of proppant used in hydraulic fracturing,
some causes of proppant flowback from the
reservoir and methods of its retention in the
target formation. The experience of hydraulic
fracturing application in the fields of Western
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Annotation. this article is devoted to the
application of acid hydraulic fracturing as a
method of intensifying oil and gas production.
This method is especially relevant for fields
with a complex reservoir structure, as an
effective way to increase the permeability of
the bottomhole zone. The Riphean carbonate
cavernous-fractured reservoir YUTM is con-
sidered as the object of study. Based on the
calculation results, the values of the predicted
flow rate and productivity coefficient will be
obtained after acid treatment of the reservoir.
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Annotation. An example of a study using
standard laboratory methods for analysing
rocks, formation fluids and killing fluids is
presented. The group mineral composition
and the proportion of clay components in
rocks are characterised, the ionic composi-
tion of formation water is determined, and
detailed analysis of oil samples is performed.
A basic set of data has been compiled, which
forms the basis for subsequent studies of the
compatibility of killing fluids with oil, formation
water and reservoir rocks.
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$3 ! 3 Annotation. In the republic, important posi-
tions are occupied by processes related to
’ 3 ’ | the production, collection and transportation
| ! of commercial oil to the consumer, the effi-
: ciency and reliability of the main pipeline
! transport, the cost of commercial oil and the
.+ quality of products obtained from it. At the
1 90 % final stages of oil field development, the water
| 30 content in oil can reach 90 % or more, and
! | the raw material supplied to oil field treatment
’ : plants is characterized not only by a variety of
- ) physical and chemical properties, but also by
, | changes in its composition over time. Special
| 1 ' | demulsifiers have been developed to break
3 down oil emulsions. This paper proposes a
new scientific approach to creating effective
compositions. New industrial technologies for
- ! increasing oil recovery have been created.
) ( Technologies are being applied in real prac-
PNTK tice of developing Azerbaijani fields. Agents
of the PNTK series are used for desalination
and dehydration of oil. It consists of a non-
0 ) ionic surfactant, a solvent and an organic
additive.
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Annotation. In this article the application of
the pinch analysis method is considered on
the example of oil treatment unit in the field.
In the course of the study, the technological
scheme of the oil treatment unit is studied.
The digital twin was developed in the Aspen
HYSYS software package using the Peng-
Robinson thermodynamic package. On the
basis of material and heat balances, a flow
table of process flows is drawn up. Cost and
compound curves and grid diagram are con-
structed. The cold and hot utility loads and
the heat recovery capacity of the heat ex-
change system are determined before and
after integration.
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Annotation. The relevance of studying non-
Newtonian fluids is constantly growing due to
. their wide application in various industries. In
this paper, the relationship between shear
! stress and velocity gradient was investigated
for carrageenan and xanthan solutions in
0 seawater at different concentrations using the
nonlinear regression method and experi-
mental data. It was shown that both carra-
geenan and xanthan lead to the manifesta-
tion of non-Newtonian properties in the fluid.
The addition of carrageenan leads to an in-
crease in the initial shear stress and con-
sistency coefficient, and to a decrease in the
power index. The addition of xanthan de-
creases the initial shear stress and the power
index, and increases the consistency coeffi-
cient. For each of the studied solutions, a
» | formula for the dependence of shear stress
on the velocity gradient was shown, derived
by the nonlinear regression method. In most
cases, the Herschel-Bulkley model was ideal-
ly suited to describe the behavior of the stud-
ied fluids.
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