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Purpose: This research work reviews the occurrence of petroleum in the Benin basin. It examines the
origin of petroleum in the basin, source rock and organic matter type, reservoir rocks, cap rocks/seals and
potential hydrocarbon plays. Dahomey basin connects the Okitipupa structure which is surrounded by moun-
tainous environment.

Methods: Base on an in-depth analytical review of research findings, using various scientific methodol-
ogies, the potential source rocks were identified, basing its analysis on the petrographic studies of shale sam-
ples from the Okitipupa structure.

Results: Kerogen extracts show mixture of sporonites, resinites and vitrinites. Gas chromatograms of
saturate runs from shale extracts, giving indication of Marine influence. Sandy facies exist in the basin, acting
as good reservoir rocks for oil and gas.

Conclusion: The Nigerian bituminous oil deposits which connect with the Dahomey basin is economi-
cally significant if commercially harnessed with the right technology, considering its huge reserve.

Key words: Bitumen, petroleum occurrence, source rock, organic matter, cap rock, hydrocarbon.

1. Introduction: The occurrence of the extensive oil seeps and sediments of cretaceous and younger
age impregnated with tarry oil in the Okitipupa structure of the basin resulted in several attempts by various
interest groups to explore, exploit and eventually study this deposit. Significance to this field guide is the con-
tribution of the geological consultancy unit of the University of Ife (now Obafemi Awolowo University, OAU).
They conducted the most comprehensive field investigation to date on the bituminous sands. Between 1974
and 1980, OAU in collaboration with TESCO of Hungary drilled and cored close to 50 holes, providing in
addition to rekindling government’s interest in the deposits, extensive sample material for the graduate stu-
dents and staff of universities to conduct various level of research on the bituminous sands and the extracted
bitumen [17-20].

The collective efforts of all of these are the indication of a huge resource lying within the sandstones,
limestone, siltstones and shale. Estimates (Adegoke et al., 1980) have put the resource at 1.6 billion metric
tones of oil sands and 1 billion barrels of bitumen. There are however, varying estimates of the quantities of
bituminous sands that are recoverable by open mining and in-situ techniques [17] [20].

Conventional oil has been found in the basin, notably in some fields (offshore Republic of Benin) in the
Western side of the basin. More recently, an indigenous oil exploration company discovered oil in Aje —
1 (offshore of Lagos area). Thus establishing the fact that the basin is a potential petroleum province. While
indicating the presence of hydrocarbon, most of the findings are considered economic. Some are highly vis-
cous and within very shallow reservoirs, thus can only be recovered by surface mining techniques or where
they are of deep occurrence require secondary or tertiary enhanced recovery techniques (EOR) [1-4].

2. Origin of hydrocarbon:  Coker and Ejedawe (1987) based on average geothermal gradient and burial
history data, constructed oil genesis nomographs using TT1 model. They defined the present top of the oil genera-
tive window (OGW) for the basin at between 1350-2200 m, corresponding to temperatures of 80-132 °C respec-
tively. These conditions, depending on organic matter type, would favour a wide range of hydrocarbon type grading
from heavy to medium liquid hydrocarbon (80—-105 °C) to light and gas condensate at temperatures as high as
132 °C. Their work also demonstrated two (2) main phases of hydrocarbon generation [6]:

An early phase, originating from cretaceous source rocks in graben settings at low generating temper-
atures (82-88 °C) and relatively shallower depths (1375-1762 m) would correspond to heavy thermally imma-
ture crude oils.

A later phase, generating light oil to gas condensate at much greater depth intervals (1936—2259 m)
and much higher temperatures (118-132 °C).

These later phase hydrocarbons are restricted to the sag stage of basin evolution in Paleocene and
younger sediments in the offshore of the basin. The initial oil generated from the graben sequence of the rift
phase, migrated up dip and were reservoired in Maastrichtian and Paleocene sediments prior to the Oligocene
when deposition was slow with little or no basin subsidence. This situation would account for the subsequent
low thermal alteration process that characterize these near surface emplaced hydrocarbons [5, 7-8].

3. Source rock and organic type:  Potential source rocks are:

a) The characteristic swamp and lake deposits of the graben phase, preserved under near anoxic con-
ditions;

b) The associated shales and carbonates of the mid — cretaceous transitional phase and the transgres-
sive shales and platform carbonates of the upper cretaceous and neogene sag phase. Petrographic studies
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of shale samples from the Okitipupa structure (depth of 130m) and kerogen extracts show mixture of spo-
ronites, resinites and vitrinites. Gas chromatograms of saturate runs from shale extracts, give indication of
marine influence [5-6].

Total organic carbon determination both from direct measurements (Coker, 1982) and from theoretical
calculation 9Emengo, 1986) making use of the Ibach et al., (1982) scheme that correlates sedimentation rate
and total organic content and the sonic — transit time/ resistivity and density/resistivity cross — plots of Meyer
and Nederloff (1984), gave values in the range of 0,7-19,4 % TOC. These values show that most of the shales
and carbonates within the basin have good source rock potentiall [6-8, 9-12].

4. Reservoir rocks: Significant sandy facies exist in the basin to act as good reservoir rocks for oil and
gas. In the lower — middle cretaceous, the sandy facies of the Ise and Union formation (Albian sands) and the
interbedded sanstones of the Epiya formation should provide adequate reservoir rocks. In the tertiary interval,
stratigraphic units with good reservoir potential include portions of the llaro and Afowo formations [6, 21].

5. Cap rocks/seals: The occurrence of seeps and oil sands on the north — eastern fringe of the basin
clearly demonstrates the poor sealing conditions in the basin. The tectonic setting of the basin and the depo-
sition of the sediments in the tertiary may give rise to re — juvenating fault system that may transcend the entire
sequence, thus creating avenues for leaks. The southward structural plunge, monoclonal flexure of the base-
ment floor may make up dip migration along basement wash very feasible and better explains the high inci-
dence of seepage along the Okitipupa structure. This notwithstanding, there are other evidences such as thick
shaly sequence and limestone beds basinward which should provide adequate sealing conditions for liquid
and gaseous hydrocarbons [22].

6. Potential hydrocarbon plays:  The type of hydrocarbon traps commonly found in petroliferous pull
apart basin suggests that potential traps in the basin could be of four (4) main types [13-16]:

Structural horst and graben, combining with stratigraphic features, restricted largely to the cretaceous
sequence;

Stratigraphic feature related to unconformities geometric sand bodies — burial channels, pinch out,
lenses etc;

Growth fault and their associated roll over structure of varying combination limited to the tertiary strata;

Seals created by thick tar mats (heavy oil underlying thick columns of bituminous sands, basically Maas-
trichtian — Paleocene interval).

/ NIGER DELTA

GULF OF GUINEA

Bl Appeonimmie oagon of GOU Wodk Area

D Ajppeostmate Limit of Blodk 3075

Figure 1 — Map of Dahomey basin, showing Okitipupa high [6]

A 1986 report by Geotrex Systems Limited on the hydrocarbon prospectivity of the Dahomey basin —
Republic of Benin, indicates the following tested and potential hydrocarbon plays:

< Basement induced horst and graben related structures;

< Gravity fault related structures;

< Combined structural and stratigraphic plays;

< Stratigraphic hydrocarbon plays.

The relative timing of oil trap formation shows that oil was generated after the formation of most of
the trap types in the basin. However, the numerous fault blocks would hinder lateral migration for the most
times, in which case, strata in isolated fault bound basinal lows can charge individual structure. Fault planes,
if not sealing, could however, serve as good conduits. Consequently, the cretaceous plays will be small in size.
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In contrast, the upper cretaceous and lower tertiary trap development should should give rise to medium and
large size oil fields, all other conditions being favourable, could provide target prospects [23—-24].

Conclusion: The Nigerian bituminous oil deposits which connect with the Dahomey basin are economi-
cally significant if commercially harnessed with the right technology, considering its huge reserve.
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here is now a general agreement that the oil and gas resources most easily recovered have already

been discovered [1]. Heavy oil and bitumen sources are required to be produced by new technologies
to catch future needs in the energy market. The economical and environmental obstacles according to the applica-
tion of thermal methods in deep and thin reservoirs are crucial challenges for the oil and gas industry not only in
North America, but also in other spots such as Latin America, Middles East, and China. The most costly step in a
thermal process like SAGD is the required energy for turning water into steam. This makes such type of recovery
processes to be cumbersome in terms of energy supply and usage. Fresh water supply which is an environmental
concern is also another example of associated drawbacks with the thermal methods [2].

One of the most essential techniques for enhancing oil recovery is waterflooding or water injection,
which is categorized as a secondary recovery method. Water injection into a reservoir results in a phenomenon
called voidage replacement in which we intend to deliver pressure support to the reservoir. Ultimate reservoir
dynamic performance and recovery assessment in water flooding process has been extensively studied and
evaluated during past few years [2-8]. This method which is the most common practice implemented at the
end of primary production have potential problems associated with. Considering the issues and challenges
related to the application of water-flooding in heavy oil reservoirs, polymer flooding has become a more desir-
able choice for EOR processes than waterflooding.

The objective of this study based on the results of experimental study of polymer flooding in heavy olil
reservoirs [9-10]. we simulate different scenario with different concentration and check the results of the ex-
perimental study.

Experimental studies of polymer flooding were carried out on a special filtration unit using a core holder
with dimensions of 12—4 cm to study the effect of viscosity of the polymer solution and heterogeneity of
the porous medium on the increase in oil production after flooding.

In this work was selected polymer HPAM in sea water for polymer solution for the study. In the frame-
work of the presented study, we studied the effect of the polymer concentration in the solution on the recovery
of heavy oil from the formation.

29



( © 2020

Table 1 — Property of the sample

Parameter Value Unit
Reservoir temperature 100 °.
Oil Density 948 kg/ 3
Oil viscosity 204 cp
permeability 0,01 2
Porosity 18 %
Type of reservoir Sand stone -

To simulate changes in the properties of the polymer solution in reservoir conditions, the polymer solu-
tion prepared on the basis of sea water was placed in a thermostat at a temperature of 100 °C.

Under these conditions, the state of the polymer solution was evaluated within four weeks after the start
of the experiment, the results are shown below. All measurements were done by Rheometer Antonpaar.

3

|~

30 e ———

Viscosity, cp
8 3

.

First day Firt week second week third week fourth week
5 KT/M3 e /M3 T KT/M3 () Kr/M3 12 xr/M3
Figure 1

Based on rheological studies, it can be concluded that the polymer concentration below 3 kg/m? is not
very suitable for flooding. Subsequently, experiments were carried out on polymer flooding with a concentration
of 2, 5, 7, 10 and 12 kg/m®. The experimental results are given below.

An analysis of the results shows that with an increase in concentration from 2 to 5 kg/m?, an increase in
oil recovery of up to 13 % is observed, with an increase in concentration from 7 to 12 kg/m?3, the increase in oil
recovery is approximately the same — 27-29 % and practically does not depend on increase in the concentra-
tion of the polymer solution. The dependence of the increase in the oil recovery coefficient during polymer
flooding after water flooding on the polymer concentration in the solution is shown in Figure 1, 2. Under these
conditions, it can be assumed that the threshold value of the rational polymer concentration during polymer
flooding does not exceed 7 kg/m3. The above is markedly correlated with the results of the authors' studies
[13, 14], who also noted the irrationality of the excessive increase in the concentration of the polymer solution,
and, consequently, the viscosity of the polymer solution. In this case, commercial introduction may require a
change in concentration, taking into account the sorption of the polymer by the porous medium, and various
types of destruction. Excessive concentration can not only not be economically justified, but also not give a
significant technological result.

The main objective of polymer flooding is to control the viscosity of water by adding polymer to
the injected water to reduce its mobility. The decrease in the relative permeability of water that occurs as a
result of polymer adsorption is not as obvious as in the case of rocks with low permeability. The greatest benefit
from flooding polymers is to increase the viscosity of the aqueous phase, which improves driving efficiency.

As indicated [9, 10] and experimental results, a methodology was developed to determine the rational
value of the viscosity of the polymer, and by this method we determined the optimal value of the polymer
concentration.

We consider a polymer with a concentration of 2 kg/m?, 5 kg/m?3, 7 kg/m® and use the ECLIPSE 100
simulation package, simulate the studied field.

The reservoir model consists of three layers (grid size) with different values of permeability and porosity.
In this case, the following average values of permeability and porosity were set in layers: for the upper layer
ki = 100 mD and m1 = 18 %, for the middle layer k- = 30 mD and mz = 15 %, for the lower ks = 200 mD and
ms = 21 %. The spread in the values of porosity and permeability of formations is in the range of 10-600 mD
and 8-24 %. The image of the model is shown in the figure 3, 4.
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Figure 4 — The reservoir model with a permeability distribution

We consider a polymer with a concentration of 2 kg/m?, 5 kg/m?3, 7 kg/m® and use the ECLIPSE 100
simulation package, simulate the studied field.
Based on the results of the above experiments, the following conclusions are made:
1. Polymer water flooding can increase oil recovery in the studied conditions, when displacing heavy
oil with a viscosity of 204 mPa:-s.
2. For effective polymer flooding of a heavy oil formation, the concentration of the polymer solution
should not be lower than the threshold value of the rational concentration. For the experimental conditions
presented in this article, the threshold concentration is about 5-7 kg/m®.
3. In field conditions, it should be higher to take into account the processes of polymer sorption and
degradation of the polymer solution.
?@ABC@BDEFGC@HAGIABIJ@AKLA @CILMATAIHAA GURACRASTFIOSKBEGRGFG@TAILBN @ TEIDRESBRAINL
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Figure 5 — The results of the simulation
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Annotation. A modified Capacitive Resistive
Model, with a non-linear Productivity Index,
has been suggested to evaluate efficiency of
waterflooding in heterogeneous reservoirs.
CRM model is based on continuity equation
between production and injection, and has
several additional advantages. The technique
does not require sophisticated geological and
hydrodynamics numerical simulation model-
ing, which would require expensive computing
time and based on actual hydrodynamic data.
The model adequately describes depletion
process and can be used for production fore-
casting and waterflooding mechanism.
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Annotation. This article discusses the analysis
of the use of horizontal wells as one of the meth-
ods to increase the coverage of formations by
the impact. It has been shown that drilling of
horizontal and multilateral horizontal wells is
used most widely to increase reservoir cover-
age. The experience of using horizontal wells in
reservoirs with different sedimentation condi-
tions (for example, several fields of various
types) is presented. So in carbonate formations
with a system of natural fractures, in low pro-
ductive formations, in deposits with gas caps
and bottom water, due to use of horizontal
wells, the envelope coverage ratio can be in-
creased.

As a result, horizontal drilling allowed to accu-
mulate experience in using wells with horizontal
completion in a variety of geological conditions
and to identify the main patterns that determine
the effectiveness of the operation of horizontal
wells in formations of different genesis.

The article is of practical value in justifying the
feasibility of using horizontal wells in the devel-
opment of oil and gas fields to increase the effi-
ciency of the hydrocarbon production process.

Keywords: oil and gas field, horizontal well,
vertical well, flow rate, formation coverage, in-
fluence.
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Annotation. Studies have been carried out to
obtain ammonium salts with lower representa-
tives of organic acids, such as propane, bu-
tane and pentane. They were used as an ad-
ditive to the original demulsifier in order to in-
crease the demulsifying ability. It was found
out that compositions composed of the original
demulsifier, which contains in the range of
50-60 % weight nonionic surfactant (nonionic
surfactant) and 50-40 % weight solvent, addi-
tionally containing 5 % weight amine complex
salts of propane, butane and pentane acids,
exhibit high demulsifying activity and contrib-
ute to deep dehydration of both low-viscosity
and high-viscosity oils. Higher demulsifying
activity is noted in compositions where the ac-
tive component of nonionic surfactants is 55 %
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Annotation. The article presents research
data to determine chemical composition ofpro-
duced water and complex saline deposits in
Karachukhur field. Research has shown that
complex saline deposits are formed due to for-
mation waters blendingas well asduring pipe-
line transportation. It is found that that for-
mationwatersare mainly of calcium chloride
and sodium hydrocarbonate types containing
hydrogen sulphide and iron sulphide. Basic
methods to prevent formation and removal of
complex structure salt deposits are consid-
ered as well. Therefore new composition has
been proposed.
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Annotation. The article describes the conduct
of hydraulic fracturing on well > 51114 of a
cluster 2494 of the Samotlorskoye field.
The choice and justification of the overhaul of
the well are made, the preparation of the well
for hydraulic fracturing is described. Equip-
ment and units for hydraulic fracturing are pre-
sented. The calculation of the parameters of
hydraulic fracturing. The influence of the fea-
tures of hydraulic fracturing on the effective-
ness and the effect of hydraulic fracturing on
surrounding wells is described.

Keywords: preparation of wells for hydraulic
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preparation for hydraulic fracturing; selection of
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Annotation. This article is devoted to ensur-
ing the full use of production capabilities of
sand-producing wells based on the develop-
ment of an effective technology for fixing the
bottom-hole zone of wells. Significant increase
in efficiency can be achieved by applying non-
traditional methods of influence on the pro-
cess. Restoring the structure of cement stone
when attaching the bottom-hole zone of wells
with intense sand development is one of these
methods. In order to improve the method of
restoration and fastening of the rocks of the
bottom-hole zone in the laboratory, experi-
ments were conducted. It was revealed that by
adding magnetite particles to the grouting
mortar, it is possible to further increase the
strength of the cement barrier created in the
bottomhole zone of the well and make it re-
sistant to mechanical and filtration damage.

Keywords: pothole zone; grouting mortar;
magnetite particles; strength; permeability.
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Annotation. A pour point depressant has
been developed to reduce the pour point of
paraffin-base oils. The pour point depressant
contains a (non-ionic) surfactant, a component
having depressor properties and a solvent.
Depressor properties of the developed com-
pounds were studied. The studies found that
as a result of adding the compounds to the olil
mixture, the pour point decreases from
+31 °C to -3 — +7 °C at a concentration of
0,02 % wt., and to -5 — +4 °C at a concentra-
tion of 0,04 % wt. QOil viscosity under the action
of the developed compositions decreases from
46,3 MPa:s to 22,1-27,7 MPa:s at +35 °C, and
from 38.2 MPas to 16,6-21,6 MPa:s at
+40 °C. Viscosity-reducing performance under
the above temperatures makes 40,2-51,6 %
and 43,5-56,5 %, respectively. Compounds
number 8, 14 and 17 show higher depressant
properties.

Keywords: pour-point depressant, depressor
properties, surfactant, reagent, pour point, vis-
cosity, degree of efficiency.
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- | Annotation. This article is about water ero-
sion due to interstratal flows of different inten-
sities. About 25% of oil and gas wells in the
world undergo water erosion. The generation
- | of flow in the pipeline during the operation of
- | oil and gas wells generally reduces the effi-
ciency of field development. As a rule, there is
a flow of cement stone in contact with the rock,
which is most likely due to the lack of adhesion
between cement and rock due to the presence
of a clay shell on the surface. The result of the
study is that the components contained in the
indicated amount of packaging solution in-
crease the strength of the cement stone, im-
prove the adhesion properties and increase
their compressive strength.

Keywords: cement slurry, well productivity,
_ | polymer, bottom-hole zone, cement stone, ad-
! hesion, rock.
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Annotation.  This article is devoted to
the problem of premature failure of electric
centrifugal pumps and hanging the operational
reliability of working bodies and housings.
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SAND CONTROL IN OIL WELLS USING METALS
WITH NEGATIVE ELECTRODE POTENTIAL
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"/ . & 2 - | Annotation. A method to prevent well sand-
& ing-up using metals with a negative electrode
0 potential is proposed in the article. It is shown
# % 0 # s ’ ~ | that the coating film of metals with low nega-
% ! - | tive electrode potentials below 0.7V applied on
# % 0 # & 0.7V tubing enables to prevent well sanding-up. In
0 | this case, the height of the metal coating with

Yo ! & - : . :
a negative electrode potential of the inner sur-

0 # % 0 ~ | face of the tubing should be equal to the max-
# ! - - | imum height of the sand plug in the field. The
& % 0 | - | mechanism of observed responses based on
I & & 1 _ | the DLVO theory is proposed.
o
> + + : & , , 0 | Keywords: well, sand plug, electrode poten-
# ' 11 ) tial, DLVO theory.
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Annotation. Improving the hydraulic fractur-
ing technology and increasing the efficiency of
its use is possible only on the basis of an in-
depth study of the processes of fracturing a
real formation, the features of its consolidation
and the degree of influence of the created frac-
ture on the nature of the drainage of the reser-
voir area. In the article on the example of the
Em-Yogovskaya area of the Krasnoleninskoye
field, the analysis of hydraulic fracturing effi-
ciency is carried out and proposals for reduc-
ing the timing of hydraulic fracturing opera-
tions and, therefore, increasing the number of
days in a year worked by a well are presented.

Keywords: reasons for the decrease in per-
meability; analysis of the results of hydraulic
fracturing; reasons for the decrease in the ef-
fectiveness of hydraulic fracturing; proposals
to reduce the timing of hydraulic fracturing;
main benefits of using coiled tubing; compari-
son of the capabilities of the well overhaul ma-
chine and coiled tubing complex.
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Annotation. The influence of various factors
influencing the efficiency of the well interven-
tion techniques (proppant fracturing) on the
carbonate object V3V4 and the terrigenous
object TI-Bb is investigated. It is established
that the efficiency of hydraulic fracturing is
controlled by a number of geological-techno-
logical and technical parameters. Taking into
account these parameters, statistical models
are constructed separately for geological-
technological and technical parameters for
predicting the efficiency of hydraulic fracturing
technology. The representation of data in a
probabilistic form allows us to analyze the pa-
rameters, leading them to a general dimension,
which simplifies their comparative analysis. Lin-
ear individual probabilistic models allowed to
determine the degree of influence of each pa-
rameter on the efficiency of hydraulic fracturing.
The effect of each indicator on the efficiency of
hydraulic fracturing was established.

Keywords: stimulation, hydraulic fracturing,
statistics, clastic reservoir, carbonate reser-
voir, oil rate increments, statistical character-
istics, efficiency, reservoir parameters.

2%1 y



— 2020

% ! , 12 ,
% , 12 0 % P % 1$ & -
% Q.
/ -
- 1 % )
2 % ! & ! 1 %
% & 0 % oL !
, 12 0 % 3 ] ]
34 & ,
! : -
& | , [1-3]. 36 #! 3
86 / . 40 #! -
56 / * , 12 0 % Yoot
- ! ! % -
! , % - -
, # 1 ! % -
! %
5" 1-, , % # 0 '
% - . -Q , 3
% % -0, 7 : & —Vg, 3
% ) 3 3
# % & !
-K 2 # # - , 13
# % ! .
-K 2 * , = ,
3 _ .3, * ] _ ’
2 2 —ho , * # , - ,
0 -S -Vv , 3
* & - GK, /
—H ,
-Q
-Q
* - | 0 -
% : % !
! .
< Q >8/ - 0 % L -1);
< Q <8/ - 0 % R -2).
3 % - ! -
[4-5]. $ % !
. % , 2%l $ -
% 0 & , & 1- , - 2
! $ :
) ! , 12 & , & , Q>8]
0 % | ! 1 2 -
] - ] % - !Q ] 3/ * -
& 1 0 % !
1 % ! o ! % -
% % - & 1
& & , Q>8/ ( -1). * % -
& 1 1 % , 0



— 2020

|
% %$ 05, 2- %$ 05 ' | :
1,2, 3,4, 5'.2' '
2-4 % & 34
& % '
1
1 2 3 4
| P(K )= 0871- 0,0934* K 1-6, 0,110-0,577
| 34| P(K )= 0557- 0,0329* K 1-3, 0,458-0,524
! P(K )= 0469+0,00891 K 0,11-24,7 3 -3, 0,470-0,689
! 34 P(K )= 0491+0,0054* K 0,21-5,68 3 -3, 0,492-0,521
! P( ) = 0631- 1644* 0,0023-0,319, 2 0,105-0,627
! 34| P( ) = 0505- 0,1763* 0,002-0,125 2 0,482-0,504
! P(h )= 0550- 0021*h 1,0-5,0 0,445-0,529
! 34 Ph )=075% 0D57h 3,0-6,5 0,380-0,580
! P(GK) = 0675 - 0,0633* GK 1,0-66 |/ 0,257-0,610
! 34 P(GK) = 0667 - 0,0775* GK 1,4-40 |/ 0,357-0,558
! P(H )= 3531 00025 1104-1232 0,408-0,730
! 3 4 P(H )= - 4063+ 0,00528& 848-876 0,414-0,562
! P(Q )= 0662- 0,000009 Q 2084,5-64746,2 0,096-0,643
! 34 P(Q )= 0468+ 0,000003 Q 90,0-46507,8 0,468-0,649
! P(g) = 0519 - 0,0000282 * g 19-6889 2+ 0,326-0,520
! 34 P(g) = 0376 + 0,00067 * g 14-772 % 0,385-0,893
! P( )= 0629 1138 0,0019-0,54 2 0,014-0,628
! 34 P( ) = 0426+ 04299 0,0024-1,32 2 0,427-0,993
! P( )= 0001+ 0,0551* 2,1-14,5 3, 0,115-0,797
! 34 P( )= 0124+0,05133 3,4-11,33, 0,301-0,701
! P(S) = 0536 - 0.0117* S —4,3-18,2 0,325-0,587
! 34 P(S) = 0447 - 0.0134* S —6,6-1,6 0,425-0,535
! P( ) =- 0290+ 0,00053 1388-1644 0,445-0,580
! 34| P( ) = 0225+ 0,00024* 1030-1288 0,474-0,534
! P(Q )= 0469+ 0,00000081 Q 9284,4-130060,2 0,477-0,574
! 34| P(Q )=0411+0,00000474Q 939,4-59862,2 0,415-0,695
! P(Q )=1677- 03313*Q 2,6-42 3 0,285-0,815
! 34 P(Q )=-0192+018094Q 3,5-4,4 3 0,441-0,604
! P( ) = 0521- 0,0011* 9,0-30,5 0,487-0,511
! 34 | P( ) = 0343+ 0,00578 * 19,7-36,5 0,456-0,553
! P( )=1009- 0,0014* 220-700 0,029-0,701

112



( © 2020

# 2
1 2 3 4

| 3 4 P( )= 0432+0,00031* 140-340 0,475-0,537
! P( )= 0339+0,00044& 235-698 0,441-0,642
! 34 P( )= 0108+0,00135 180-650 0,351-0,985
! P(V )= 0327+0,0059*V 12-70 3 0,397-0,740
! 34 P(V )= 0519- 0,0005*V 12,5-70 2 0,484-0,512
! P( )= - 0019 + 0,00061* 600-1000 / 3 0,352-0,591
! 34| P( ) = 0026+ 0,00056* 270-1100 / 3 0,345-0,642
! P( )= 1446- 0,0029* 220-450 0,141-0,808
! 34 P( )= 0313+ 0,00083* 140-300 0,429-0,532
! P(V )= 0586- 0,0007*V 56,0-173,6 3 0,464-0,546
! 34 P(V )= 0p54- 0,0004*V 66,9-199,5 3 0,474-0,527

$$ -23% 2
( I = ] 1

! , - & 1

I GK, S, ho , ( ..
( 1- !
( ! : ; 34 1 !
GK, 12 %

% %$ 0 % oL, % 3 &

! %$ 1 0 Yoo %S

! ! 1 ho ( .2). ; - 1
0,445 — 0,529, 3 40,380-0,580.
A AA A A&A AA A 1A A Ad XApeXA
A A AA ANA! HA HAgHA X
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3

1 2 3 4 5 6 7 8 9 10 11 12 13
'(Q ) + + + + + + + + + + +
Q3 >80 / 0,612 | 0,642 | 0,653 (0,676 | 0,682 | 0,685 | 0,679 | 0,688 | 0,691 | 0,692 | 0,690 | 0,690
Q3 <80 / 0,438 | 0,403 | 0,373 0,349 0,352 0,336 | 0,334 ]| 0,329 | 0,325 | 0,328 | 0,328 | 0,325
12 2,683 | 3,447 | 3,382 |4,543 | 4,186 | 4,326 | 4,185 | 4,563 | 4,580 | 4,427 | 4,427 | 4,471
P1-2 0,011 | 0,002 | 0,002 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

! 34
" ) +
" ( ) + +
"(H ) + + +
" ( ) + + + +
% + + + + +
' (S) + + + + + +
"(H ) + + + + + + +
" (GK) + + + + + + + +
" (ho ) + + + + + + + + +
' (Q ) + + + + + + + + + +
() + + + + + + + + + +
" ( ) + + + + + + + + + + +
'(Q ) + + + + + + + + + + +
Q3 >80 / 0,514 | 0,517 | 0,534 | 0,546 | 0,554 | 0,563 | 0,565 | 0,590 | 0,597 | 0,599 | 0,599 | 0,601
Q3 <80 / 0,432 | 0,407 | 0,398 | 0,391 0,386 | 0,381 | 0,382 | 0,369 | 0,336 | 0,369 | 0,369 | 0,370
t1o 2,216 | 2,159 | 2,231 | 2,578 | 2,743 2,951 | 2,846 | 2,815 | 2,895 | 2,917 | 2,903 | 2,920
P1-2 0,033 | 0,037 | 0,032 | 0,014 | 0,009 | 0,005 | 0,007 | 0,008 | 0,006 | 0,006 | 0,006 | 0,006
( ( 4.
5 4 - ,
1 -
I -
’ 2 3 5 6 7 8
2 3 5 6 7 8

"3 ) +
"V ) + +
() + + +
" ( ) + + + +
" (Ve ) + + + + +
'(Q ) + + + + + +
() + + + + + +
() + + + + + +
Q3 >80 / 0,569 0,572 0,582 0,579 0,589 0,591 0,591
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# 4
1 2 3 4 5 6 7 8
Q3 <80 / 0,425 0,398 0,396 0,396 0,396 0,392 0,391
t1> 1,986 2,204 2,755 2,015 2,239 2,272 2,287
P12 0,055 0,034 0,029 0,052 0,032 0,030 0,029
! 3 4
I (V& ) +
"V ) + +
) + + +
() + + + +
' (3 ) + + + + +
'(Q ) + + + + + +
" ( ) + + + + + + +
() + + + + + + +
Q3 >80/ 0,536 0,542 0,545 0,548 0,549 0,552 0,551
Q3 <80 / 0,418 0,416 0,414 0,413 0,414 0,415 0,415
t1> 2,753 2,809 2,873 2,663 2,525 2,637 2,607
# 4 , : - m=2 % % )
‘(" )., m=3 1 "(Q ), % % -
$12 $ m=8-'(3 )., 34 m=2 -
% % O ) - m=3 -
1 '@ ) $12 $ m=8-"'(Ve).
: - ! ! , - -
, , & Q >8/
'3, m, - , 1 % $
! ' m, * & Q <8 / 1 -
# ! '3, m, - -
, # % &
. 8 , - -
% 2% - & ,
3 4 ! ! '3, % & 0
! %% ! ! "s o, - -
) % -
B % 1 0 % L -
’ 1 -
, 0 % " , % & -
% ! , 2%1 % - -
0 & %
+
<, ’ -
2! , % ! ;
< ! % % %
& 0 % N
< ! 0 % Yo - 3 4
1 ! %1 . : -
% Q ,K % % -
—ho , - ( # -
% & - 2 -
& , # 1 % %
- 1
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STUDY THE INFLUENCE OF GAS COMPOSITIONS
ON THE PHASE TRANSFORMATIONS IN GAS CONDENSATE SYST EMS,
WITH THE AIM OF CHOOSING THE OPTIMAL COMPOSITION
OF THE WORKING AGENT TO INFLUENCE ON THE FORMATION
AND BOTTOMHOLE ZONE

% # + $ # $ Hamidov Natig Neyman
% % Deputy Head of Department

Oil Gas Scientific Research Project Institute
44  « », SOCAR, of SOCAR, Azerbaijan

"/ . % % 0 % - | Annotation. The effect of solubility of the dif-
| _ | ferent composition gases in the hydrocarbon

’ condensate to the phase transitions of gas-
condensate systems, as well as the influence
) & - | to the development parameters of the gas

& | 4 - | condensate fields were studied as a result of

% _ | experimental researches. It was researched,
the influence of the gas composition on their
solubility, the solubility ratio of different com-
, # - | position gases to the evaporation process of

| . retrograde condensate, dew point pressure
0 % and amount of recoverable condensate.
Hereby, it was shown the main causes of ret-
rograde condensate losses in the depletion re-
% - | gime process of the gas-condensate fields, it

1 [ - | was mentioned the necessity of paying atten-

1 & &% . tion to the solubility properties of stimulation
agent in condensate, during choosing the
composition of stimulation agent, which influ-
ence on the bottom-hole zone and reservoirs.

> + + : [ % - | Keywords: retrograde condensate, gas solu-
bility, gas condensate system, condensate
evaporation, dew point.
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$ 0 % % #
5" - , % 0
(% )
| Il I \% \Y, VI VI
L1 91,13 82,13 73,31 58,13 82,19 72,54 64,80
C 6,78 5,74 4,88 1,11 6,03 5,93 4,07
Cs 1,10 1,25 1,11 0,28 1,05 0,96 0,72
i-Cs 0,32 0,20 0,16 0,18 0,25 0,22 0,17
n-Cs 0,26 0,30 0,22 0,09 0,33 0,21 0,15
i-Cs 0,09 0,10 0,08 0,01 0,08 0,08 0,05
n-Cs 0,12 0,07 0,06 0,02 0,06 0,05 0,03
SCe 0,04 0,01 0,01 0,01 0,01 0,01 0,01
N2 0,02 10,00 20,00 40,00 0,00 0,00 0,00
CO; 0,14 0,20 0,17 0,17 10,00 20,00 30,00
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BASED ON ETHYLENEDIAMINE AND CHLOROHYDRIK ACID PHOS PHATES
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SOCAR, Baku, Azerbaijan

Annotation. A method has been developed
for producing an inhibitor of deposits of min-
eral salts, including the interreacting of eth-
ylenediamine phosphates with 21 % chlorohy-
dric acid under temperature of 35-40 ° C, and
a molar ratio of reagents equal to 1:1. After
that, the obtained mixed ethylenediamine salts
with phosphoric and hydrochloric acid are
cooled to 20 °C, and diluted with water to form
a 10 % solution. When applying the obtained
inhibitors to sulfate and carbonate solutions
with a flow rate of 20, 25, 30 mg /|, they show
high protective effect — more than 80 %. The
maximum protective effect (more than 90 %)
is observed when an inhibitor is introduced
into solutions at a rate of 30 mg /I

Keywords: salting inhibitor, ethylenediamine,
chlorohydric and phosphoric acid, protective
effect.
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21 %- ! ! ! , &2 % -
% 1 0 0 0 -
! 2 1 35-40° , % $ -
1:1, 0 ! ! -
! &1 20 °C, 1 ! 10 %-
"% & ! 0 -
I I # 1
5 1-' % $
3% $ 2 ,
S 2
4 (
&2
1 (8 + )+ 0,12 0,12 - 0,6
( 0 + ) + 0,12 - 0,12 | 15,357
(8 + ) + 0,24 0,12 - 1,2
2
¢ 0 * )+ 0,12 - 012 |18963
3 (8 + ) + 0,36 0,12 - 1,8
( 0 + )+ 0,12 - 0,12 | 22,569
4 2 ! 0 21 & -
! % Ot Ot ! V¥
& ! % 12 :
CaS04 CaCOs
CaClz 136 / 3 CaClz 2,92 /
MgClz- 6 HO 1,24 / 3 MgClz - 6H20 426 | 3
NaxSO4 130/ 3 NaxS0O4 24 [ 3
NaCl 188 / 3 NaCl 40,6 /| 3
, ! 6] % -
-« » & 80 °C 5
& % $! &
oot % 8 % 8, %)
%
8 =(. p—-. x) . 100/( 0o—. x),%,
- & %ot -
& Oo# « ! » , | i.0—- & Oo#
..
"% ! 1 2 0 & !
! # 2
5 2 - 2 0 & ! !
S . 21 0
.|| casOsr2H0 CaCOs
20 81,4 84,4
1 * 0 25 86,2 88,3
30 92,7 94,6
20 83,3 85,2
2 0 25 88,4 89,9
30 93,1 95,3
20 82,2 85,0
3 0 25 86,3 88,1
30 92,9 94,8
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SPECIFICS OF THE LITOLOGICAL MODEL CONSTRUCTION

FOR OXFORD DEPOSITS

(BY EXAMPLE OF THE KOSHEKHABELSKOYE GAS CONDENSATE FIELD)
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Annotation. The article discusses specifics of
a lithological model construction for Oxford de-
posits in order to improve the quality of design,
management and monitoring of the develop-
ment of gas condensate fields (GCF). In three-
dimensional modeling the volume between the
structural surfaces of the roof and the lower
boundary of the modeling object is repre-
sented as a detailed three-dimensional grid.
For subsequent three-dimensional interpola-
tion of parameters in the interwell space the
borehole data is transferred to cells of discrete
grids. Each grid cell through which the wells
have passed is assigned a specific rock type
(reservoir-non-reservoir), filtration and capaci-
tive properties (FCP) and saturation.

In the spatial distribution of the porosity coeffi-
cient, we used probabilistic modeling of litho-
logical rock types and their properties based
on statistical characteristics and the creation
of sets of equally possible model implementa-
tions. The choice of this method is due to the
significant heterogeneity of the FCP.

The results of adapting the filtration model to
actual data on the history of field development,
based on the specified reservoir properties
and adjustments for predictive calculations of
development options are considered.

Keywords: lithological model, filtration model,
carbonate deposit, Oxford deposits, field, for-
mation, reservoir, reservoir properties, filtra-
tion and capacitive properties, geological sec-
tion, permeability, modeling.
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"/ . # 1 | - | Annotation. The traditional deterministic ap-
1 # & | _ | proach to the description of oil and gas field
development processes is necessary, but not
sufficient and significantly restricts manage-
12 & . ment capabilities.

# - | Prediction of oil and gas production processes
along with deterministic models requires a dy-
namic approach to the analysis of main tech-
nological parameters, in which the oil reservoir
, &% - | is considered as a single complex reservoir
& , $ [ system, taking into account external influ-

/ ences and changes in its state.
| ’ Analysis of geological and field data using
( - : # measures and characteristics inherent in dy-
, ! ) namic systems allows us to evaluate the
# % # # - | boundaries of transient processes for monitor-
# & ing and regulating the development of oil and
’ gas fields.
Based on the entropy approach, the recovera-
: - | ble oil volumes were estimated and the char-
1 | - | acteristic features of the dynamics of the main
& ) %1 _ | technological parameters of the o_iIfifeId deve_l-
& % | opment were analyzed. A peculiarity of this
0 ; ~ | approach is the ability to identify the charac-
$ - | teristic features of the development of reser-
H# . voir and improve the oil production system
based on transient processes analysis.

0 - | Keywords: oilfield, development, entropy, re-
L) 1 .
coverable volumes, technological data.
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Annotation. The article is devoted to the clas-
sification and system analysis of modern
methods and facilities of diagnosing of oil res-
ervoirs state. There are determined the goals
and tasks of productive formations diagnosis
for selection the methods of treatments in or-
der to increase oil recovery. It is considered
how the general principles of identifying diag-
nostic objects are related to diagnostic tasks.
It is carried out the assessment of modern
ideas about diagnosing methods of the reser-
voir system's structural and functional state for
the selection of parameters for controlling oil
recovery in the reservoir during the develop-
ment and operation of oil and gas fields.
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Annotation. The article analyzes the current
state of development, compares the design
and actual development indicators for the an-
alyzed period and calculates the forecast indi-
cators of options for further development of
the Lebedinskoye gas field. Based on the
analysis of the current state of development
for gas-dynamic and technical-economic cal-
culations, two options were developed for fur-
ther development of the Lebedinskoye uplift of
the existing well > 1. It is shown that the rec-
ommended option provides for overhaul (in-
stallation of an insulating cement bridge in the
interval of the lower layer) in order to extend
the stable well work.

Keywords: characterization of the current
state of field development, dependence of re-
duced reservoir pressure on accumulated gas
extraction, control over watering deposits,
analysis of the implementation of the research
program, substantiation of development op-
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"/ . 12 - | Annotation. In oil-producing regions in the
11 ! I European part of Russia, light oil production
: (') ’ began to decline markedly, that's why it's nec-
& % ’ 0 ~ | essary to replenish oil by introducing new de-
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Annotation. Most of Tatarstan's oil fields have
entered the late development stage, charac-
terized by significant volumes of water injec-
tion and extraction. Intensive depletion of oil
reserves from heterogeneous reservoir prop-
erties of productive sediments led to faster de-
velopment of oil reserves from highly permea-
ble reservoirs, and as a result, the structure of
oil reserves changed towards a sharp in-
crease in the share of hard-to-recover depos-
its. At TATNEFT, the main method of field de-
velopment is flooding. Increase in oil recovery
is possible both when improving waterflooding
systems and when using different composition
and properties of injected agents, as well as
when injecting compositions with viscosity,
which depends on the specific permeability of
terrigenous reservoir, drilled well (based on
polymer thickeners). The authors propose to
consider the solution of the problem of front
displacement alignment in the deposits with
different permeable zones in terrigenous res-
ervoirs on the example of one of the objects of
the Novy-Suksi oil field by using polymer com-
positions of different viscosity as a displace-
ment agent.

Keywords: terrigenous reservoirs, heteroge-
neous deposit, displacement front, different-
permeability zones, cyclic injection, poly-
acrylamide, uniform reservoir depletion, oil re-
covery factor.
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Annotation. The article analyzes the develop-

& _ | ment systems for similar deposits using the

! . example of the Polar deposit. The rationale for

0 # * 7| the allocation of production facilities, the ra-

- | tionale for the selection of a development sys-
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Annotation. The article analyzes the current
state and outlines the prospects for further de-
velopment of the Severo-Savinoborskoye oil
field. The application of the hydraulic fractur-
- | ing process in the conditions of this field is
- | considered, which is necessary for the for-
mation of new or opening of existing fractures
in order to increase the permeability of the bot-

o] tomhole formation zone and increase the well
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productivity. It is shown that the Severo-
Savinoborskoye field is suitable for hydraulic
fracturing, as fully meets all the requirements
of this event. Calculations show that the hy-
draulic fracturing process is economically fea-
sible, because pays off in 3,5 months, which is
a relatively short period.

Keywords: analysis of the current state and
applied development technology, fracturing pres-
sure, selection of wells for hydraulic fracturing,
procedure for preparing for hydraulic fracturing,
hydraulic fracturing fluids, hydraulic fracturing
technique, hydraulic equipment tying scheme.

01.01.2019

0

#

! 4
> > 106 208



( © 2020

x| 121 % ! 1 2018 %$ 2 & -
29. 2 & (>> 167 224) ! 4 & (>> 161, 211,
233 242) ! . & > 32 2018 2
(& Y
- I , I / . -
%! 0 # 12 40 12 & (27 ! ,
12 # 1 ). 4 % 1 & 2 ,
5 & - | ,6— #
- % % 12 ! %1 ! -
I %1 N & ! & ., 2 ! # .-
, 12 & % 247 |/
0,61 /. & , 112 & - 19,8 /
073 |/ 1 & , 2 # -49 | .4 40 12 -
& 26- / ,9— %$ % 12 &
(65 %) / %1 % 3 & 1 %
N 1 & 2
& %
. & 1 7525 , 13710 &
I % 01.01.2019 74,3 %. ! :/
20878 . @ 21 0 # 0,315. . -
, 2 & , 61
' & 1 # -
1 01.01.2019 .
& 0 # & |+ 131 &
( | 8 & ), 89— 12 ,
39 — % , 3 - ( & >> 301, 305 306). " % &
96,3 % 99,3 % % %
121 &
x1 121 12 & # 49, % ~29. -
1 & > 1, 12! . % 21 -
& 4 ,27- 86
#01 112 & 1 &!
5 1- 112 & &
o ,
| | | +1
12 15 12 22
% 13 4 11
# 0 1,76% 2 112 & 1 &%
| % & &% I, &% | !
% & & 11
- 0 # & % % 0
. 1976 1984 &! % % 1984
54%. - 0 1642 1713
& *1 121 62 12 12 % & *
0 % 182 286 / 1981 1 ! &
0 / 1984 %
535 . .
, 1984 5 % %
450-500 .. 1990 / / 1
440,8 156 1996 / 53,2 %.
1996 % % 150
2018 149 . / 72,4 %.
- & [ * &
%$ ) ! ! ! &
18,2 I % ! (1984 )
286 | . 2018 %$ 85 | ., 1 01.01.2019 .
10 / 1 14 & 200 | 12 &

194




— 2020

195

7301 . / 724%. 2! 0 -
# 0,370 &/ 0,466. 110
& , 2 121 -
& 66,4 .
' 112 & /
# 2
50 2- I 12 & / 8
* o
I % , % 4
2 2 5 5 10 10 20 20
2 - - - - - -
2 5 - - 3 - 1 4
5 10 1 1 - 2 2 6
10 20 - 2 2 - 5
20 50 - 1 - - - 1
50 90 3 5 10 6 2 26
$ 90 3 3 1 - - 7
7 12 16 9 5 49
% & I ,53% ! 12 1 /1 #1
50 90 %. ! / &
I %l $  90% # 2018 % 7 & .8 & > > 128, 130,
157, 243, 301, 302 312.. & >> 157 243 1 % $12 ,
& >> 128,130 302 & > 32,136 167
! % 1979 -
% & . $ $ o % 1982 .
' &! 2 ( )
. ! 44 & , 23
% % , -
& 2 29 % &
14 & / 12 13 & 1 ,
2 & & ! .
* 1008 % 1 . 1998 . -
1 1 1 / !
20878 . @ 132 %
. . # ,
| 2523, , % % 053, ( =2473, ).
, | # 23,83, $
% 033, ( =2353, ).
2018 113 . 2% %$
2017 149 & 1 $ %$
24 | 539 I % # % 1%
724%.8 & / ! /
& .
' &% | & | !
&12
1976 1984 & % % . | %
1984 5,7 %. * 0 % 17,4 295 |/ 1981
1 ! & , 0 / 1984
% 500 . 1984 % -
% 400 . - 1
93,5 2018  .* 2018 69 |/
.2 & , 63,3 .
! 2018 1 $ 12 % -
$ 114 . 93,5 & —374,4
5758,5 79 % ! -
/ # 75%. %1 121 12 & ., 12 l, 37.



— 2020

: | 2018 55,5 , 164,9 & -
! / # 66,4 %. 1543 . :
& - 3076 .0 # 0,231.  01.01.2019 . ! -
12 34 12 15 % & . * #
| 2018 & > 1, % !
|, 1994 % # , -
2 & : 26,6
: | / 7
(3,45 6).4 0 1495 97 % !
2018 ! :/ |/ 4 6.
35% ! %l & , 12 6.
! I 2 1979 -
% & > > 35 242.. 1986 $ ¥
¥l 121 % & 01.01.2019 . 15 & ,11 -
1 0. 4256 3 116%
& :
: 0 # ; I 121 & 01.01.2019 . 8
8. % : & 86 ( & > 51), % -
+ 4 & ( & > 156 ! / -
, & >> 40 2432 - ! ) & % -
# . 2018 ! & > 36 - % ! 0 #
( & ! & ., 2 ! # : :
12 & % 15 [/ . 04 |/
& : 112 & -0,8 I, 2 -
# -07 | .4 | 12 & 1- / ,3-
: &! 8 2234 30% 2!
& 1 : Y -179,0 . , 1-417 , '2-28
& 13 & , -
2 & : 17,2 :
- 2018 &! ; 10,9 68% 2 -
& 1 ,839 . & 37,4 3 o) !
& 3,7 / & .63 % & -
1 I % 50 90%.. I % 8 2018 87 %.
& 1 I ,88% ! 12 1 #1 ., /1 $
50 %. * & (> > 51 354) 90%, .. 13 & $
,10 1 20 . % 1 & (> 212), 12 v, -
65,12 ¥ %
3 %! % 16,1 . 18% 4 1981
' I 12 & /
# 3
5" 3- I 12 & / 8
I % , * . .
% 2 2 4 4 6 6 8
2 - - - - -
2 5 - - - - -
5 10 - - - - -
10 20 - - - - -
20 50 - 1 - - 1
50 90 1 2 1 1 5
$ 90 - 1 1 - 2
1 4 2 1 8
& \Y% .8 # & % 1979 & >>  21/2
156. - 179 746 & 2018
% 7 12 & 3 1 2 a\% (-
& >> 41,354 356). ! 7,2 51,1 &
! / 85,9 %.



( © 2020

& 1.8 # & % 1978 & >>  28/2
36. - 42 144 & 2018
% 5 12 & ! 3,7 32,9 & -
! / 88,8 %.
. 112 ! 0 # , &! v -
"1 2 2 12 & & .
& 2. 8 # & % 1983 & > 40,
1,8 / % ! (1984 -
1,7 ) ! 4.8 / 1985 , -
! 0,1 0,9 / 01.02.1991 . & # -
2,8 . !
0 3, . - -
& 2018 , % 8904,7 « / 4, )
1 2 % 0 % 3 %3 %
2018 & > 1 % # 1
3.4 # & ! , -118 # ( 2! !
2370 ) / 12 |, 2 -
2 % | 2361,5 2364,0 (05.10.2018 )
80 %.. & 14 26,4 /. -
VX % 1267
/ & % & . 1 -
! «'48 -8,6 ».
& > 233 16 3 ! 0 % «, - M.
0 # / 12,2 3 .3, (07.06.2018 ). -
/ & 5 # , % &
. 01.12.2018 . & 112 , & .
& > 233 12 & > 301. * -
% 43 , 0,5 / , & % % 0 92
& > 235 | 12 - # 1 . »
. -9(18 3 V¥ 12 / % & -
(,4 22.07.2018 .).4 & % -
& 2 10.12.2018 ., / % & %
. # %l / & > 115 1
% «44 -10». 4 , 10 , & % -
, & % .4 -
2/ . & 29.12.2018 .,/ % /
50 3 . 164 3/ &
& &12 12 & & % 2019
* # 0 % -
1 1 1 ] , ,
1 % # Il .0 # -
& 0,432-17,7 3( 13, ).' %
% " & .- -0 -
& -43 1,7., & >> 34 303 -
0 & % 29 21 , -
, 1 ! 49 4 18 12 17 %
&
+ $ + $ T+
2 $ 1 , -
# , , / -
0 $ & , 12 , -
1 ]
& % P ! ! , -
% ! , ! ,
! 1 .1 , ! -
/ 0 , , & , -
! ! & 2 , % !
2 , & ! , $ ! # ; , $
% , & ! 2 & -
! , 12! 2

197



( ' — 2020

ANNNNANNSNAN

N NN

& %
2
%
%
&
1
1
# ! 2
&
+
0
2 %1
%
# % |
2
$
#
&
!
+ |/
&
2
/
/
&
!
%

198

% 2
%% , 21 $ &2 ]
& % << , :
, 12 $ ! . # ,
& , ! $ &% & ! -
& & Y )
& 1
121 . %S 1
& % & % - % 12
! C# # & ; ]
100 500 / 3 I % & 12!
1 & % & -
% 1 .
1 12 ; , & % ;
$ / % , $
- , & % ;
% & ! % /
% % & % . % !
/ + %(.
/ ' % & R
3 % ; &
. o 12 !
2 %1 y % |
& # ! ;
' ! & & | &2 &
( %! 1 1 0 # )
12 12 0 - 3 -
2 % 08 09
# +10 $
& % :
& - 10°,
5 $ + %i(.
12
! ;
5 $ ;
# a2, /
. -105., " -70:
0 # | .
0 # 1 % 1 4 % 1 1 ;
1 ;
+ %(.
#1 # #
! &1 .
% & %
! 212 ! & 8
I & C &



( © 2020

%% % & % 0 %!
# o, $ % & 1 &
& & % - 2
& %
* ! & , 21
& , & % !
& 1
' % % &
« %44 % »,
. & ! ; !
%1 1 ! $
# ! & | ;
- #
2 , & , % % & %
Y % ; & ! ,
! , $ 12! , -
Y % ; 12
< % 20 °. (
2000 , - ;
< & 12 % # #
8 , 80°. - 6 ;
< % - 1020 1180 [/ 3
< 20 °.
< 0 %!
< !
Y % - % %
& %
% % ! , & %
& 12! %1 $ $
% / ! ,
2 , % 271 3
2 I $ + 3 D+
; , !
#
2 $12
% 12 , & % 2
& 0 $ 1 !
$
, 1& 2 &
! , , 4( -700;
% ' I
* & -
&
1 % B & % !
, % ! /
* & ! & % 1
, ; % 0
I
% & , # % &
1.
1
# %! %1 1
, % &
+ # "
 # B -
& 2 12 2
Il %

199

2 , !
#
.8 ;
% ! # ! 0
1 ! %1 , -
. & ! %1
1
$ ) -
& % - %
1 % -
9 ) — 200
& 700 /3 20°. -
- 3 5 ;
1
2
$1 # -
% ! % %1 !
& - -
& '1 ’
& ! /!
/ ’
& , | -
% !
% $ ’
1 1 -
1 # %
0 - %!
% 1 %
L, # % !
, # %! ! -
$
# 4-6' | %l 10 3
% ! -
# % !
%
# #1 -
& -
# %1 $ # -



( © 2020

( 1- 2
1- 2— % ( )3 - ;A—
6—# ! 6( -320; 7 — % 18—
10- % - %
- & #
. |
& , & 3000 (2522 ),
(24 / ), %$ 100°. (65° ), $
% - 0,8-0,9.
% /
12
< 1
1 % | |
& ;
< & | 0 . 2,3
#
< # . & 1
% & ;
< 0 1 ! %
% ;
< & & &
% , /
1 % -0 %
& ! . - & / /
4.(.- , 2004.
2. ( !
=" - » 2004 . 1. & ! «0
4 % % ) ").— 2005 —401 .
3. 8 % & :
(.4. [ J - : « 2 -7 »,2011. -603 .
4. (.4.,. s, # «-
: .= 4 % | * -7 ,2013-2014. -
5 (4. L %) !
4 % | * -7 ,2012-2015.- .1-4.
6. (4. . ., 5
& - 4 % | * -7 ,2016.-576 .
7 'x.3
.=3.: ,1999. —212 .
8. " (.(.. ..
4 -4 & , 2020. - 244 .

200

% 75— !

19— # D
o, %1 -
& 3 /

2 -
%
I & -
2 -
$
«, »; % -
& | .o«
- »: /, 4 -
/
& » 4
. 1-4.
& 4 -
! -
& ! -3



( © 2020

9. . 7*,5 1 & & .—3.:4 -
-4 & ,2019. —548 .
10.. o
« », 2019. - 275 .
11.( 1 - ! (., o
: 71.& & i ! #
.—2017. —> 02. - URL : http://vsn.esrae.ru/pdf/2017/02/9.PDF
12. 8. . - , LS 3. ; , & -
1 .—2017. - .2.—..127-132.
13., % (. o, % 7. .( g’ 2 &
, & I .—2017. - .2.-..198-200.
14.. - .., % 0 2%1
-1 & Il 4& .—2006.-> 2.—..88-91.
15.( 0 g’ ) % & /I (".5
[ Vi . . ( ! ).—2017.—> 1.-..128-151.
16.( 1 o .. « ! ». . % -
! # > 2015620811. - > 2015620282. * 27 2015 .*
! # ' 25 2015 .

(C." & ! .- 14

References

1. Results of laboratory and experimental determination of physical and hydrodynamic characteristics of sediments
reservoirs of the Severo-Savinoborskoye field: Report / LLC Petrofizik; the Head of work Kuklin I.A. — Ukhta, 2004.

2. Author's supervision over implementation of technological schemes and field development projects of LUKOIL-
Ukhtaneftegaz in 2004. Book 1. Group of Fields of LLC Tabuk-Ukhtaneftegaz: Report / PechorNIPIneft; head Yer-
ikova L.E. — Ukhta, 2005. — 401

3. Ecology in construction of oil and gas wells: a textbook for students of universities / A.l. Bulatov [et al.]. — Kras-
nodar : Enlightenment-South, 2011. — 603

4. Bulatov A.l., Savenok O.V. Workshop on the discipline «Finishing oil and gas wells»: in 4 volumes : a textbook. —
Krasnodar : Publishing House — South, 2013-2014. — V. 1-4.

5. Bulatov A.l., Savenok O.V. Oil and gas wells overhaul: in 4 volumes. — Krasnodar : Publishing House — South,
2012-2015. - V. 1-4.

6. Bulatov A.l., Savenok O.V., Yaremiychuk R.S. Scientific bases and practice of oil and gas wells development. —
Krasnodar : Publishing House — South, 2016. — 576

7. Kanevskaya R.D. Mathematical modeling of oil and gas field development with application of hydraulic fractur-
ing. — M. : Nedra, 1999. — 212

8. Ladenko A.A., Savenok O.V. Theoretical bases of oil and gas fields development. — M. : Infra-Engineering,
2020.-244

9. Savenok O.V., Kachmar Yu.D., Yaremiichuk R.S. Oil and gas engineering at development of wells. — M. : Infra-
Engineering, 2019. — 548

10. Savenok O.V., Ladenko A.A. Development of the oil and gas fields. — Krasnodar : Ezd. FSBOU VO «KubGTUs,
2019. - 275

11. Arutyunov T.V., Berezovsky D.A., Kusov G.V. Analysis of the hydraulic fracturing technology in the conditions
of the object U1 of the Snezhnoye field // Student Science Bulletin of the Information Systems and Programming Depart-
ment. — 2017. —> 02. — URL : http://vsn.esrae.ru/pdf/2017/02/9.PDF

12. Kulikov E.V., Zaloev P.D., Leshkovich N.M. Features of the hydraulic fracturing application at Prirazlomnoe
deposit // Bulatovskie readings. — 2017. — V. 2. — P. 127-132.

13. Pavelieva O.N., Basov A.O., Pavelieva Yu.N. Analysis of the hydraulic fracturing at the transfer well stock at
Priobskoye field // Bulatovskie readings. — 2017. — V. 2. — P. 198-200.

14. Savenok 0O.V., Kusov G.V. Gas-condensate emission efficiency increase by means of the hydraulic fracturing
at the Novo-Urengoi gas-condensate field // GeoEngineering. — 2006. —> 2. -' . 88-91.

15. Analysis of hydraulic fracturing application efficiency at Yelnikovskoye oil field / A.L. Yakovlev [et al.] // Nauka.
Technique. Technologies (Polytechnic bulletin). — 2017. —> 1.-"'.128-151.

16. Arutyunov T.V., Savenok O.V. Database «Hydraulic fracturing». Certificate of State Registration of the Database
No. 2015620811. Application > 2015620282. Date of entry 27 March 2015. Date of state registration in the Register of
Databases May 25, 2015.

201



( © 2020

*  665.622
) 1 & ; - ) ’ ( & 3 ()
CHLORIDE-STABILIZED WATER-OIL EMULSIONS
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"/ o % Annotation. One of the urgent problems of oil
& 1 % field development is the study of the stability
0 | of emulsions in oil preparation processes, the
0 %! # ) # stabilization of which is carried out due to the
2 0 % presence of natural emulsifiers, resins, as-
, % , , . phaltenes, paraffins, chlorides.
| 0 % %$ In this work, the emulsion of oil from the Bol-
’ shetyr licensed area of Eastern Siberia was in-
& ’ vestigated. Productive formations of this field
& 1 ! are characterized by the presence of highly
1 | , mineralized produced water in the produced
1 0 % | ail, which contributes to the formation of stable
’ emulsions.
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# tion, chlorides.
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Annotation. The substantiation of the proba-
bilistic nature of the success of repair and res-
toration works (RRW) and the need to use pat-
tern recognition methods for its prediction are
given. A description is given of the procedure
for selecting influencing factors and an algo-
rithm for solving the problem of recognizing
RRW images using the method of sequential
statistical analysis.
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Annotation. The article considers an optoa-
coustic pulsed wave that occurs when pulsed
laser radiation interacts with a liquid. The ad-
vantage of this wave is that the acoustic pres-
sure reaches 108-109 Pa, and the radiation
parameters are controllable. Such a large
pressure arises due to the high power of the
pulsed laser radiation and the short pulse du-
ration, which are not available by other meth-
ods. The mathematical model describing the
appearance and propagation of a pulsed opto-
acoustic wave in an inhomogeneous fluid was
based on the laws of conservation of momen-
tum and energy. It is necessary to take into ac-
count that with the depth of the well, all the
thermophysical and acoustic properties of the
medium change, i.e., they are functions of co-
ordinates.
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Annotation. Reservoir engeneers are en-
countered with the problem of a reasonable
choice of formation stimulating methods in or-
der to stabilize and increase production in de-
- | velopment of the oil and gas fields with a sig-
nificant reserve of various categories in the
first step of development. In this work, the
«West Absheron» oil field is an example of a
modern approach to the selection of methods
- | for influencing productive formations of fields
that are in the early stages of development.
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ods, reservoir stimulation methods, screening,
criteria of selection.
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- | ditions of a particular field. The paper analyzes
the reasons for reducing the productivity of
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Annotation. A general-purpose biocides and
corrosion inhibitor has been developed based
on the condensation products of aminoeth-
ylethanolamine and fatty acids.

The bactericidal properties of the developed
inhibitor were investigated. Chemical and mi-
crobiological analysis of reservoir water in
wells operated on platforms of «28 May»
OGPD, SOCAR, was performed. The effect of
the inhibitor under investigation on the number
of bacterial cells and the degree of suppres-
sion of their activity indicates its predominant
bactericidal action.

Keywords: corrosion, oilfield equipment, in-
hibitor protection.
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ANALYSIS OF EFFICIENCY OF APPLICATION OF CHEMICAL R EAGENTS

FOR ARPD REMOVAL AND DETERMINATION OF THEIR DISSOLV ING ABILITY

2 + / * o+ Iskhakova Lilia Alfirovna
! _10. Graduate Student of the MGR14-19-01 group,
| | 3 14-19-01, Ufa State Petroleum Technical University
! !
"/ . % - | Annotation. The paper presents laboratory
1 12 _ | studies to determine such parameters as dis-
0 ’ solving ability of chemical reagent, its washing
% ' 12 12 and dispersion ability, mass of dissolved
, (., , % ARPD, etc. Based on the results of research
| 0 | the most effective reagent for paraffin deposits
% & control has been determined.
> + + (s , 12 % , - | Keywords: ARPD, dissolving ability, dispers-
12 % 12 % & _ | ing ability, washing ability, heavy hydrocar-
! ! bons.
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Annotation. The late stage of development of
the oil field is accompanied by high water cut
of the produced well products. In this case, the
process of destruction of the reservoir will be
continuous due to the constant removal of par-
ticles of destroyed rock into the well.

The development of oil and gas fields at a late
stage of development is complicated by the
manifestation of hydrogen sulfide (H2S). As a
result of the injection of huge volumes of sea
water into reservoirs to maintain reservoir
pressure, their microbiological infection oc-
curs, and H2S appears even in those fields of
Azerbaijan where it did not exist before.
$nproving the quality of fixing the bottom-hole
zone of wells in these conditions can be
achieved by creating new formulations of ce-
ment slurries of persistent H2S aggression and
ways to improve their technological parame-
ters.

Keywords: water cut, reservoir destruction,
well, mechanical impurities, hydrogen sulfide,
cement solution.
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DRILLING TECHNOLOGY OF ENGINEERING AND GEOLOGICAL W ELLS

IN THE DEVELOPMENT OF OFFSHORE OIL AND GAS DEPOSITS
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: : of Well Drilling Technology and Engineering,
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) of Well Drilling Technology and Engineering,
& ) Donetsk National Technical University
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"/ ., % Annotation. The results of the development of

& _ & technologies for drilling geological engineering

& | $ % 4 % wells during the development of offshore oil and

: N . 0 " | gas fields, based on the use of water driven ham-

% - | mer drilling tools and impact samplers with hy-

. , # ( - | draulic drive, are presented. The proposed tech-

% ) ) % % nologies allow drilling not only from drilling ships

! 8 & % and jack-up drilling rigs, but also from non-spe-

: 0 cialized vessels (tugs, rescue ships, etc.) using a

& - ! casingless drilling, which makes it possible to

# . carry out engineering geological surveys in the
absence of specialized drilling fleet.

> + + ) , & - | Keywords: shelf, development of oil and gas
| & _ & fields, engineering and geological surveys,
’ drilling, sampling.
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Annotation. Field trials of novel approaches
to sand control in wells are considered to be
cost intensive activities. On the one hand, this
is due to high workover costs, while, on the
other hand, the economic effect is often far
from expectations. Therefore, it is practical to
first conduct a thorough comparative assess-
ment of various sand control techniques in
core flood experiments modeling near-well-
bore region as closely as possible. This work
reports the results of laboratory testing and
field trials of an improved approach to chemi-
cal treatment of near-wellbore region with or-
gano-siloxane polymer.

- | Keywords: sand control, weak formation,
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tration experiments.
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Annotation. The paper considers the problem
of formation of deposits that occur during the
collection and transportation of oil. Deter-
mined the technological efficiency of applica-
tion of measures on carrying out of the leach-
ing system for the collection of Stretenskaya
deposits with the use of hydrocarbon solvents.
The technological efficiency of the technolo-
gies under consideration was evaluated based
on the results of laboratory studies. Laboratory
tests were performed using a laboratory instal-
lation «Cold Finger».
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oil, highly viscous emulsions, oil-water emul-
sions, asphalt-tar-paraffin deposits, a system-
atic approach, evaluation of economic effi-
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- | Annotation. During the period of increasing
energy requirements, the oil industry of Azer-
baijan is developing dynamically. Due to the
fact that most of the oil fields in Azerbaijan are
, | at a late stage of development and produced
water is also extracted in large volumes at the
wells operating these fields, along with oil. At
present, the watercut of the Absheron Penin-
sula wells reaches 95 %, and on average in
offshore fields this numeral reaches 75 %. In
- | the formation water extracted from the wells
together with oil, in a large volume there are
mechanical and other mixtures. This is the
cause of environmental pollution. Given all
these factors, a new composition has been de-
- | veloped to limit formation water inflow to the
well. Laboratory and experimental studies
have established that the injection of a new
composition into the reservoir, along with a
- | sharp decrease in reservoir water permeability
- | also leads to an increase in oil displacement
coefficient.

Keywords: high permeability zone, homoge-
neous composition, diesel fuel, colloid-dis-
persed system, water-insulating ability.

%1 ' (80 %)
43
40

%$ -

%l &

%1

2



( © 2020

& 12 12, 3]:
- ! # ., 0 -
% # & 50-55 %;
- & &
! # ! ! ( % 30-34 %);
- % # #
& ( % 10-11 %).
4 % & 12 & -
1 : - % - 12
& % & % o 2 1 ! %
1 # #
% . & [3-6]. 0
1 , - &2 -
% % & %$ - 12 !
# , #1 o, 1 # 2 %$
%$ I # % 3, 4]
# %1 11 .21
, % ! & !
! [4-6]. 8 / , :
% & - &
# .0 # 0 &
I I _ I , $ .
- % ! % -
! % #1 o .
% & 0 -
11 2 I & .
| | i
. 121 % / #
% , - 1 -
(*. ) % #1 .
* # % % $ 1 -
20-25°  15-20 .-
% $ ) 48 & -
L% ( .1 #
% $ 20% , ! % $ .
0, 12 % ! , -
% & 520%( % 934 /3 % 1157, - )( .1
L0 # %1 I ! # 20 ©.
0,025 3, % ! . % -
X % ! 2 O TT% 105 39
! (3% 31,6 9 %
24 O *, 1 (42,8 3 41%) % # -
% (..
C# %1 *, ! %l %
0 % ! ! # %l
50 1
7 % ! ,
| % CE %% , %
#1 - : # !
, % ' ' i !
5 48 0,64 0,064 10
10 48 0,63 0,03 21
15 48 06 0,012 50
20 48 0,61 0,011 55
25 o,g % - - -
30 o,g % - - -

269



( © 2020

2 % ! 200, 0,025 3, , -
% # % .- % 2 % %1 %1 -
% ! 2 (83,5% 125 3) ! (16,5% :/
25 3), % % % 0] & %1
863 / 3HA  %1AbsH_...A,} XA* A %A %A XAO0 # A A A
0,5 # . 12 0 0 % % *,
(25 % i )., 24 , .
% .4 % *, ! # % !
% # 2. *, %$ # % .
, /! # o, 2! % -
, & # % .8 : ,
1 , 2 1 [ % # -
. 1 ! , 21 - | '
0 % #
* 0 # -
# ! #! , #
1
5" 2
%
, # % % ’
3 % | | , ! #| %
’ ’ % # , % , 2
# 1 18,6 52 11,4 2,1
3 # 1 2 54 13,3 0,7
4 % / 0 % ! & ! 1 )
% * /
1. * /) [ Y .—URL : www.slb.ru
> user/filesfile/NGO_2001_t61.pdf
2. * . ! , e # : , , -
0 # & Il .—1996.-> 2/3.-..8-14.
3. . A (. (... # &
12 & I ! .—2000.-> 12.-..81-83.
4. .| (. $ -
0 # : e - . .- ,1997. — 367 .
5. (...1663182 ... .. # & / 5. S ,
(.(.3 ,1991.
6. 4 o a9 4., -
# . —3.:1« », 1991. — 200 .
Reference

1. Diagnostics and limitation of water inflows / B. Bailey [et al.] // Oil and Gas Review. — URL : www.slb.ru >
user/filesfile/NGO_2001_t61.pdf

2. Duncan G., Balkovsky P., Implementation of enhanced oil recovery methods: practice, design, completion and
operation of wells // Oil and Gas Technologies. —1996. — > 2/3. — P. 8-14.

3. Salavatov T.Sh., Suleymanov B.A., Nuryaev A.S. Selective isolation of hard formation water inflow in producing
wells // Oil Industry. — 2000. —> 12.-"'.81-83.

4. Suleymanov B.A. Theoretical and practical foundations of the use of heterogeneous systems to improve the effi-
ciency of technological processes in oil production : dis. for a job. student Art. Dr. tech. sciences. — Baku, 1997. — 367 p.

5. A.S. 1663182 USSR. A method of isolating water inflow into a well / F.Ya. Kanzafarov, S.G. Kanzafarova,
A.A. Mamaev, 1991.

6. lbragimov G.Z., Fazlutdinov K.S., Khisamutdinov N.I. The use of chemicals to intensify oil production. — M. :
«Nedra», 1991. — 200 p.

270



( © 2020

* 004.9:622.276

(0.& (.
). % (
- %

&
((
> (8)
@EEEEE@

«

( %

PRINCIPLES OF DEVELOPING THE SYSTEM OF MONITORING
AND ADAPTIVE CONTROLLING THE INTELLIGENT OIL FIELD STUDY BASED

+ Ladenko Alexandra Alexandrovna
Ph.D., Associate Professor,
! Armavir Institute of Mechanics
# ( and Technology (branch),
- ( ), Kuban State Technological University
| |
|
"/ . 1 % % - | Annotation. In this article, the use of models
| 112 $ is stipulated,_which include_s solving the prob-
) | # ) lems o_f continuous colleqtlon_and tra_nsfer of
; ’ geological and technological information, au-
! # 2 tomated adaptation of the model to the current
& # H# 0 - | state of field development, and optimization of
_ | planning and assessment of the effectiveness
) of geological and technical measures.
> + + : , & Keywords: monitoring system, decision-mak-
$ | «4 % » & _1ing support, «Intelligent» field, design of infor-
#' ! mation systems.
« /
% 1# & » * #
# & 1 & % %
1 1 0 # & | % % &
0 #1 & ! % $ 0 0
! 0 0 $
I 2 %% I$ &
! 1 . 12 ! # #
% & D« & » («Smart Fields») Shell, «<3 &
2 » («Field of the Future») BP «iFields» Chevron (
1 & # % & .
Saudi Aramco, Petrobras, Kuwait Oil Company ' ! %1
0 % # &
% ! !
'# « / % 1# & » & 2
% & ! ,
# , % ! # 2
&
& « % » &
- % & ! $
& 0 #
! & & , 2 0
& , 0 # & (86 ),0
& : :
| $ )
! & | # I 12
- ! & ! (*3 )[1-3].
& % ! !
% ! 3, 112 $
- ! # . ! # 2
& # # 0

271



— 2020

%

% !

A

272

1A

&
, 2
(
(
1
A & K
%1
, 12
%



( © 2020

) 12 &
) # & 12 &
) A A A & Ad &eAA # A A A &k
) - ! (3 ) 0 ! 0 -
) ' & i !
3 .
! ! - ! , ! -
! % , # I 12 -
! & | $ 0 & !
) - ! #
2 & | :
) # * 3 2 &
) ) # ;
) 0 % 3 -
# *3
) & -
& 3
2 12! & #
[} ] $ | $ ! -
% # % ! # , -
| 4 # 1 & % -
% ( & % ) (' ) 0
# # ., 12 $ , 1 1 ! . 8 -
%! 0 $ # [5-7].
| 1 & -
! (43 ) [5]:
a:0 0«599-'9.
O . (1)
® 0 059®@" .0 G¥d29
Y*, U*, X* - # Y .
: U X ®& - # ! : )
12 % , 0 # . F g —
; ; ( 2 BZ7e— -
I 1 $
, A - % ,
& % . # (# ).
) ! %
u° :argmidYs(u)- G,
UO— - ’ 'O !
0
* $ & ! % -
% 1 ! :
M0 OF¥ <O O- ¥ <9 3
o 0,.9¥ "9%.0 O¥ °.9»0 *8¥0 0.5, ¢9¥ A9 )
20 O §5,9°0 BEIAY¥ O O -59¥% 9.0 BBIA ! ,
# & ! f(, w 1 -
2 & 50 05 54,U0) 0,9A0F89¥0 0 ¥xi9A0 *Beos0 &HHovsE0
0%, 55, ¢ 9A0 BBIA- 0 #
,.9¥ O Ohr- .9¥ Vi , %
w=(w_ 1w 2,...,.w m) ! ,
# ’ ’ -
& ! ; 97999A- ! , 12 $
, $ , %1 . $ %
! 0 # [5-7].

273



( © 2020

( %! ! ! , 12 & -
% - # , !
# * 3 , % ! & .
2 % # # « % » & -
[8-10]. , 0 ! , 12
« % » & , 112 « % -
» 2 « % » & [3].
«4 % » & -0 & , 2
& , ,
&21 1 # -
% ! # 6, )
) # ! &
F 3
) # ;
) # & ;
) ! 1 ! #1
4 % & ! -
# , 121 1 #1
% ! & ! . 8 1 ! -
( ) 12 ! , )
] 0% | ' 1 I -
, 12! % # 1 -
%ot [1]. ( % & 1
# & , & , & ,
& 2 , # &
«4 % » 2 -0 & , 11 -
2! 12 % & ,0 # & 86 ) $ -
+ ) , # : % ') .
% & ! (3( ), &2! # ! , -
! ! , ! # #
! &
% ! & :
« % » & — smart wells; & D« % »
; & !
«4 % » & -0 & ,
112! &1 1 1 , , # -
) # « - & —
» # & -
& # ( )
% 1 DA »— -
- % # ! ( « »); « » —
- « » o« » —
« 44 % » «4 -3»—-«4,4 % »« stam—-( «6*4 4 -
») « »—" .4.3. ;«*4 -0 »—«68 » .3 RO
» =" .4.3. .
3 % % ! « -
% » & - & , &2
- # 6,
0 $ ! ! &
« % & » %
% % 2 12 & , % , -
2 & $ % %
1. 3 & (.9.81 & ol % , -
% , % /(9.3 & ,3.3.9 A .- : ,1999. —462 .
2. 1 .. .3 & ! /... 1 , .5 -
% ! .- 4 - , 2000. — 246 .
3. (.(., $ (3., % (. .4 % ! # -
/13 3& ! - ! # , , -
Lo , 16-17 2019 . —( ;4 (, ,2019.-320 .

274



( © 2020

4. . % *. .4 # ! -
& ! I*. .. % , I* . .—2004. -> 2(10). —. . 87-93.
5. ( # . -
/(3. [ 118 : & ! - -
! # L. 20= 4 - 4( . '( ,2005.-C.58-61.
6. . M4 # ! # .= 4 - " ,1999.-146 .
7 M4 # : .- 4 - ", 2004. -
238
8. 3 * .3 & »—  # | %
& ! 114 & .—2010.—> 9.-..43-46.
9. «4 % » : ! /. .*! ,5.8%-9 -
, 3.9 R T /I Schlumberger. — 2013. — URL : http://www.slb.ru/userfi-les/file/Qilfield%20Review/
2007/winter/1 % 20Intelligent Completion.pdf ( 2 :09.02.2013).
10. # 3.«4 % » & : & $ /-( .-2013.-
URL : http://ozna.ru/presscenter/articles/detail.php?SECTION_ID = &ELE-MENT_ID = 1414 ( 2 :
09.02.2013).
References

1. Mirzajanzade A.H. Etudes about modeling complex systems of oil and gas production. Nonlinearity, non-equi-
librium, heterogeneity / A.H. Mirzajanzade, M.M. Hasanov, R.N. Bakhtzin. — Ufa : Gilem, 1999. — 462

2. Kostiuchenko S.V. Monitoring and modeling of oil fields / S.V. Kostiuchenko, V.Z. Yampolsky. — Tomsk : NTL
Publishing House, 2000. — 246

3. Ladenko A.A., Kvashina A.M., Nagaitseva A.V. The use of mathematical models of oil and gas production pro-
cesses // Proceedings of the Ill International Scientific Conference of undergraduate, graduate students, teachers; Armavir,
November 16-17, 2019. — Armavir : RIO ASPU, 2019. — 320

4. Sevostiyanov D.V. Integrated systems for identification of the oil field development indicators / D.V. Sevosti-
yanov, V.L. Sergeev // TUSUR reports. — 2004. —> 2(10). -' . 87-93.

5. Adaptive integrated identification and control systems. Design and development questions / A.M. Korikov [et al.] /
Electronic means and control systems: reports of the international scientific and practical conference. — Part 2. — Tomsk :
Publishing House of IAO SB RAS, 2005. — ' . 58-61.

6. Sergeev V.L. Identification of systems in view of a priori information. — Tomsk : NTL Publishing House, 1999. —
146 .

7. Sergeev V.L. Integrated Identification Systems : a training manual. — Tomsk : NTL Publishing House, 2004. —
238 .

8. Markelov D.V. «Palm deposit» — innovative view on perspective of intellectual fields // Engineering practice. —
2010.—> 9.-"'.43-46.

9. «Intelligent» completion: automated production management / S. Dyer, J. EIKhazindar, M. Huber, I. Ro, D. Reid //
Schlumberger. — 2013. — URL : http://www.slb.ru/userfi-les/file/Oilfield % 20Review/2007/winter/1 % 20Intelligent Comple-
tion.pdf (date of address: 09.02.2013).

10.Kravtsov M. «Intelligent» field: new opportunities and new solutions // OZNA. - 2013. — URL :
http://ozna.ru/presscenter/articles/detail.php?SECTION_ID = &ELE-MENT_ID = 1414 (date of address: 09.02.2013).

275



( © 2020

*

# (
!
!
II/ ]
& |
%
! #
2
#
!
> + +
&
#
Y $
# 1
!
%

4 #
& ! ,
-

, !
I I
%
& , %
" %
%1
, %1
I 12

004.9:622.276

%( (
( %

&

(.(

&
1 &3
QO@E@@@@

) 10

(8) °

IDENTIFICATION INTEGRATED SYSTEMS INTENDED
TO EVALUATE PARAMETERS OF OIL-FIELD DEVELOPMEN PROC ESS

+

%

)l
#
! %
$
#
! #
1
! )
#
& | ,
(20-30 ),
!
#
& .3
!
. %
2 1
1
!

276

Ladenko Alexandra Alexandrovna
Ph.D., Associate Professor,

Armavir Institute of Mechanics

and Technology (branch),

Kuban State Technological University

Annotation. The paper discusses identifica-
tion problems of oil-development process var-
iables in conditions of uncertainty. In this arti-
cle, the use of models is stipulated, which in-
cludes solving the problems of continuous col-
lection and transfer of geological and techno-
logical information, automated adaptation of
the model to the current state of field develop-
ment, and optimization of planning and as-
sessment of the effectiveness of geological
and technical measures.
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- | Annotation. The article presents the solution

1 of the main problem of fouling of offshore drill-

ing rigs, which lead to accidents. The spread
of fouling creates unforeseen interference with
- | the operation of the platforms. The character-
- | istic of the main methods of surface cleaning
under water is given. Hydrodynamic method of
cleaning is one of the most modern, environ-
mentally friendly and energy-saving methods
of surface cleaning using both the dynamic ef-
- | fectand the cavitation effect that occurs at the
end of the submerged high-pressure jets. The
fairness of the obtained results was tested on
the universal set that passed bench and indus-
- | trial tests.

- | Keywords: exploitation, drilling rig, fouling,
problem, accident, control, reliability, protec-
tion, pollution, purification, method, jet-erosion
process, jet stream.
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Annotation. The article provides a brief theo-
retical information on methods of inflow and
well development methods. As one of the
main methods, the replacement of the drilling
fluid with a liquid of lower density can be
noted. Well designs are also shown: vertical
and directional. A method for calculating the
replacement of a liquid with a liquid with a
lower density is presented. In well > 134 of
the Nakhodkinskoye field, it was decided to re-
place the clay solution with water to call the
inflow. To determine the parameters of the
event, a calculation was made, which resulted
in the fact that for the operation 16 m3 of water
will be needed, the injection pressure will be
1,2 MPa, the injection time when using the
4AN-700 pump unit is 89,1 minutes.

Keywords: development of a producing well,
general information about well development,
classification of methods for invoking inflow and
well development, general characteristics of
methods of inflow and development challenge,
well designs, underground and wellhead equip-
ment, well development process calculation.
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Annotation. Heavy oil reservoirs are becom-
ing more important in recent years. Thermal oil
recovery, especially steam flooding is consid-
ered as the most efficient EOR techniques for
heavy oil reservoirs that stays on the top of the
recent EOR field experience. However, this
method is not applicable in some reservoir
conditions like deep reservoirs or reservoirs
with thin pay zones.

Important is the assessment through research
of all the technical and economic aspects of
the polymer flooding process. Assessing the
effectiveness of using this chemical method to
increase oil recovery of heavy oil formations is
the main goal of this work. A series of experi-
mental studies was conducted to find the best
polymer composition to optimize the ratio of
the mobilities of the displacing fluid and oil.
Mineralization, temperature, and shear rate
are the main critical parameters whose influ-
ence on the stability of the polymer solution
has been studied.

Using the most suitable conditions for the im-
plementation of polymer flooding, a series of
experiments on water flooding was carried
out, which showed the effectiveness of the
method for specific field conditions.

Keywords: Polymer solution, Polymer flood-
ing, EOR, Heavy Oil.
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Annotation. This article is devoted to the pos-
sibility of using fiber-dispersed system as a
flow-diversion technology to increase oil re-
covery. Properties of fibrous-dispersed sys-
tem are studied in the laboratory. The techno-
logical efficiency of the fiber-dispersed system
technology has been calculated based on the
results of pilot field tests at one of the oil fields
of the Republic of Tatarstan. It was concluded
that the method of fiber-dispersed system is
not efficient.
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Annotation. In old oil fields under develop-
ment, the majority of production wells are
sucker rod pumps.

Among all the main, widely used methods of
oil production, the exploitation of deposits by
this type of deep pumps has the highest dura-
bility and reliability.

The durability of the sucker rod installation is
150-200 years. An example is the “Balakhany-
Sabunchi-Ramana” oil field, which has been
developed since the 18th century until now.
These wells are mostly low flow rates, but
there are wells of this type, which, from a
depth of 4000 meters, raise fluid to the surface
with a productivity of 400 m3 / day.

It is known that global annual oil production is
more than 3 billion tons per year; 50 % of this
production is carried out by this mechanized
method of exploitation.

Maintenance of such wells compared to others is
easier, repair, installation and dismantling, too.

If such wells exploit deposits that are charac-
teristic of intense sand formation, then when
conducting studies at steady-state inflow re-
gimes, they are forced to stop the operation of
the rocking machine; while doing research op-
erations, which are time-consuming and lead
to losses in a large amount of oil produced. In
addition to this undesirable phenomenon, the
following type of complications, accidents,
malfunctions, failures, and so on can occur.

Keywords: reservoir pressure, dynamic level,
static level, liquid column, specific gravity of
the mixture, echogram, dynamogram.
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Annotation. A retrospective review of the in-
troduction of enhanced oil recovery technolo-
gies at high-viscosity oil facilities, which have
a complex heterogeneous structure on the
Eastern side of the Melekess Depression
(within the Republic of Tatarstan). The latter
primarily relates to oil deposits in carbonate
reservoirs. The factors and reasons that don’t
allow the effective using of traditional systems
and development technologies are shown.
Based on the analysis of the development in-
dicators of hydrocarbon deposits associated
with super collectors in the cut-in zones, it is
concluded that it is advisable to develop oil re-
serves in the natural mode. At the same time,
a generalization of field research data at a
number of characteristic sites and the pub-
lished results of applying the latest technolo-
gies (in particular, opening the formations in
the depression) make it possible to state the
real possibilities of increasing the recoverable
reserves of high-viscosity oil.

Keywords: high-viscosity oil, Melekess De-
pression, carbon, reservoir, terrigenous reser-
voir, carbonate stratum, planned coincidence,
erosion incision, complexity of the structure of the
object, water flooding, formation drilling technol-
ogy, well mesh compaction, sidetracking, appli-
cation of EOR, multi-level oil recovery.
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Annotation. Hydraulic mixing equipment —
ejectors-is widely used in the field practice of
preparing drilling flushing and grouting solu-
tions. Technological processes of mixing solu-
- | tions in them are not without disadvantages:
- | unsatisfactory mixing quality, low ejection co-
efficient, etc. To bring the technological pro-
cess to perfection, it is proposed to use a dis-
persed working fluid instead of a compact jet.
- | For this purpose, analytical and experimental
studies were performed. Full-scale samples of
hydro-ejector mixers with a dispersed jet
(multi-barrel nozzle) with a jet speed of at least
) 20 m/s were developed and tested. They are

O - | proven to be more effective than a single-bar-
rel nozzle.

- | Keywords: hydro-ejector mixer, dispersed jet,
powdery material, multi-barrel nozzle, ejection
coefficient.
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Annotation. The article is devoted to defini-
tion of corrosive aggressiveness of media at
oil-gas-condensate field. Laboratory tests in
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three model waters are carried out. The tests
were carried out on 20, 09G2S and J55LT
steel samples. Test results are in the area of
values characterizing corrosion activity of the
medium as average, and corrosion resistance
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the data of general corrosion. However, it is
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plicate the technology of production, transport,
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Annotation. Improving the efficiency of de-
posits within the Volga-Ural oil and gas prov-
ince depends on many factors. The main ones
are the introduction to the development of new
facilities and the development of new technol-
ogies and the introduction of effective meth-
ods of influencing productive formations that
will provide an increase in hydrocarbon pro-
duction. The article is devoted to the applica-
tion, within the framework of geological and
technical measures (GTM) of new methods of
stimulating the formation using acid-aromatic
emulsion (KAE) based on the emulsifier ITPS-
013, aimed at increasing the level of oil pro-
duction at the development sites.

The main advantages of KAE based on the
emulsifier ITPS-013 are described and an
analysis of the effectiveness of the use of this
type of treatment in the fields is carried out.

Keywords: Volga-Ural oil and gas province,
enhanced oil recovery, bottom-hole treatment,
reservoir, carbonate reservoir, oil production,
acid-aromatic emulsion, horizon, emulsifier.
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Annotation. Kazakhstan has huge proven re-
serves of oil and gas. About 10715 km of olil
and gas pipelines are used for transportation
of hydrocarbons in the Republic. Neverthe-
less, the country today faces a number of un-
resolved problems related to the supply of oil
to the domestic and international markets. The
problems concerning the domestic market are
that most of the reserves and the main vol-
umes of oil production are concentrated in the
West, while its consumers (large cities and in-
dustrial centers) are located in the South-East
and industrial North. As a legacy of the Soviet
economic system, oil produced in the West is
transported through Russia to world markets,
and domestic demand in the East is met by
imports from Siberia. In addition, most of the
existing pipelines were built decades ago and
were intended to serve the purposes of the for-
mer Soviet Union, not Kazakhstan as an inde-
pendent state. Currently, several projects
aimed at improving the situation are at differ-
ent stages of development.

Since the Republic has practically no sea bor-
ders, transportation is the main problem of the
development of Kazakhstan's oil market. Tar-
iffs, the possibility of using pipelines and their
capacity are crucial for any oil projects. To
solve the problem of increasing the capacity of
trunk pipelines it is possible to use different
methods. The choice of the most effective can
be chosen only on the basis of studying the
state of the oil pipeline, its design, operating
conditions, the product that is pumped through
it, age and all kinds of structural features. At
the same time, they are guided not only by
considerations of the efficiency of the oil pipe-
line after reconstruction, but also the safety of
its operation for humans and the environment.

Keywords: olil, oil pipeline, capacity, ways of
increase, operation.
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OF GAS DYNAMIC STUDY OF HORIZONTAL GAS

Famutdinov Aidar Gaynetdinovich
Graduate Student,
Ufa State Petroleum Technological University

Malyshev Victor Leonidovich

Candidate of physico-mathematical Sciences,
( ssociate Professor of the Chair
«Development and operation of gas

and oil-gas condensate fields department»,
Ufa State Petroleum Technological University

Annotation. This article discusses the prob-
lem of processing the results of pressure tran-
sient tests of horizontal gas wells. Various
methods of pressure recovery curves (PRC)
processing are considered: the analytical
method Z.S. Aliev, Horner's method and the
use of specialized software. The interpretation
features and the basic formulas for determin-
ing the reservoir properties of the proposed
methods are analyzed. The study showed the
possibility of using both a modern software
package and analytical methods.

Keywords: horizontal wells, well test analysis,
pressure build up curve.
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IN THE FORMATION-WELL SYSTEM
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"/ , 12 % Annotation. The paper presents a formula
% # | that allows determining the number of con-
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) - & ~ | model of the formation-well system using two
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0 % - | average radius of structural elements. The
& practical applicability of the obtained expres-
sion is indicated.
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"/ . & H# Annotation. The main and most reliable way
| to assess bottomhole pressure is to directly
’ 0 | . measure it with a pressure gauge at the re-

2%1 : T ) ~ | quired depth. Often, according to the operat-

0 # & , & ing conditions of the well, the gauge cannot be

% 2 1 .0 - | placed at the required depth. In this case, the

| _ | pressure atthe reference depth is recalculated

: from the analytical dependencies based on
the measured pressure.

> + + : [ - | Keywords: bottomhole pressure, gauge setting
& % & depth, shut in well, water cut, production well.

INTRODUCTION

The dynamic of reservoir pressure change is the main parameter of oil and gas field development mon-
itoring. And the main method of determining this parameter is a well test. In the process of well test the reservoir
pressure (bottom hole pressure in shut in well) is measured at the gauge depth.

There are various methods for recalculating bottomhole pressure, but they all have their own features
and shortcomings [1]. Taking into account all the features of multiphase flow in the wellbore requires either a
complex analytical approach or specialized software.

In this work the simplified semi-empirical methodology is considered for bottomhole pressure recalcula-
tion from gauge to the reference depth in two options: for production wells and shut in wells with a watercut
more than 1 percent. This work is based on actual well tests which were conducted in Iraq.

MATERIALS AND METHODS

For the production wells a feature of the calculation by this technique is the assumption that the density
of the mixture in the wellbore does not change in depth. The density of the mixture depends on the water cut
and the water source (Fig. 1).

In a shut well, fluid redistribution occurs along the wellbore. For the correct determination of the phase
separation depth at each well test, the inflow profile should be determined with a phase separation (Figure 2).

Based on the proposed method, the bottomhole pressures (BHP) were recalculated to a reference
depth. For recalculation, all well tests in wells with a water cut of more than 1 % were selected. The results are
presented (Figure 3, Figure 4).

As can be seen from Figure 3, the maximum bottomhole pressure difference for production wells, recal-
culated by different methods (12.3 bar), corresponds to the maximum water cut value. With a decrease in
water cut, the difference value decreases. The dependence on water cut is non-linear, since the pressure
gauge setting depth and the density of water from different sources, influences the value of the recalculated
BHP. With a water cut of less than 7 %, the difference between recalculated BHP is less than 1 bar.

444



( © 2020

Figure 1 — The recalculation of BHP in the production well

Figure 2 — The recalculatiuon of BHP in the shut in well

Figure 3 — The difference between recalculated BHP in working wells using different methods
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Figure 4 — The difference between recalculated BHP in shut wells using different methods

According to Figure 4, the maximum difference between recalculated BHP in shut wells is 2 bar. In this
case, the difference between recalculated BHP in shut wells depends on from both the water cut and top
perforated interval. The difference between the pressures recalculated by different methods decreases with
similar values of water cut in the case when the top perforated interval is located closer to the reference depth.

As can be seen (Figure 5), for wells with a difference between the reference depth and the pressure
gauge setting depth more than 400 m, the difference between recalculated BHP using different methods is a
function of the water cut [2].

Figure 5 — Dependence of the difference between recalculated BHP in production wells on water cut
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RESULTS
The correctness of the proposed method can be checked by comparing the recalculated BHP (bottom-
hole pressure) with the actual measurements at a depth close to the reference. Simultaneous measurements

of pressure at a gauge setting depth and at depth below top perforated intervals were carried out in wells X,
Y, and Z.

The results of the comparison of recalculate BHP for bottomhole depth for oil density and for mixture
density are presented (Table 1).

Table 1 — The results of the bottomhole pressure recalculation in the production wells

Recalculated BHP ™BHP Recalculated BHP ™BHP
Well Actual BHP, (oil density), (oil density), (mixture density), (mix density),
bara bara bara bara bara
X 153.7 149.6 4.1 151.3 2.4
Y 154.6 154.3 0.4 154.4 0.2
Z 156.3 154.2 2.1 155.0 1.3

CONCLUSION

1. The value of recalculated BHP obtained using the proposed method by the density of the mixture is
well correlated with well tests in the wells X, Y, Z.

2. The difference between recalculated bottomhole pressure in shut wells depends on from both the
water cut and top perforated interval.

3. For further verification of the proposed method, it is necessary to conduct well tests with simultane-
ous measurement at the pressure gauge setting depth and at the bottomhole. Such well tests are possible at
wells with decentralized (lateral) location of electrical submersible. It is recommended to conduct well tests on
all wells that meet this requirement.
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