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Abstract

In a situation where the demand for oil and gas is increasing day by day, there are
reductions in production due to several reasons. As we know, the productivity of the well
depends on several factors. These factors are examined and detailed information is provided in
this article. Among the main issues, processes such as hydraulic fracturing and acid treatment
have been investigated in order to improve the conductivity of the well bottom zone. In addition,
the relationship between reducing the back resistance at the wellhead and choosing the optimal
mode for increasing the flow rate of the well was also considered. Attention has been paid to the
importance and possibility of taking preventive measures against the problems identified as a
result of the research conducted in this direction. Among the preventive measures taken against
the sand problem, which is one of these problems, gravel packing, metal strainer, and chemical
hardening methods were investigated. In addition, attention has been paid to the issue of
increasing the flow from the formation to the well by removing the fluid collected at the bottom
of the well.
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Daniz yataglarinda neft vo qaz quyularinin mohsuldarhgimin artirilmasi

S.H. Novruzova, I.N. Oliyev
Azarbaycan Doviat Neft va Sanaye Universiteti (Azadhq pr., 16121, Baki, AZ1010, Azarbaycan)

Xiilasa

Mogalada osas mosalolordon olan quyudibi zonanin kegiriciliyinin yaxsilasdirilmasi
istigamatinds hidravlik yarilma, tursu ilo islonmoa Kimi proseslorin aparilmasi haqqinda
aragdirilmisdir. Bundan basqa quyunun debitinin artirilmasi {igiin quyuagzinda oks miigavimatin
azaldilmasi vo optimal rejimin secilmasi arasinda alagoys do baxilmigdir. Bu istiqgamoatds aparilan
arasdirmalarin naticasindo miiayyan olunan problemlara garsi profilaktik tadbirlor goriilmasinin
vacibliyi vo miimkiinliiyiine diggst ayrilmigdir. Bu problemlordan biri olan qum problemina garsi
gortilon profilaktik todbirlorden ¢ingilli siizgac, metal siizgaclor vo kimyavi barkidilmo metodlar
aragdirilmisdir. Bundan basqa quyudibino toplanmis mayenin ¢ixarilmasi ilo laydan quyuya
axinin artirtlmasi masalosine do diggst ayrilmigdir.

Agar sozlar:  hasilatin artirilmasi, kegiricilik, optimal rejim, qum, filtrlor, tursu ilo tasir
iisullari.

IToBbIlIEHHE IMPOU3BOJAUTECIBHOCTH He(l)TﬂHI)IX H Ia30BbIX CKBaKHH

Ha MOPCKHUX MECTOPOKICHUAX
C.I'. HoBpy3oBa, U.H. AnueB

Asepbaiioxcanckuii 20cy0apcmeennblil yHueepcumem Hegmu u npomviuiennocmu (np. Azaoavie, 16121,
baxy, AZ1010, Azepbatioxncan)

AHHOTANUA

B craThe uccnenoBaHbl TakKe MPOIECCHI, KaK TUAPOPA3PHIB TIACTa M KUCIOTHAst 00paboTka
C ULeNbl0 YIYYIICHUs TPOBOJMMOCTH TpHu3ab0HONW 30HBI CKBaXHHBI. PaccMmarpuBaeTcs
B3aMMOCBSI3b MEXAY CHIDKEHHEM OOpaTHOTO CONPOTUBJICHHS Ha YCTbe H  BHIOOpOM
ONTUMAIBHOTO PEXHMa YBETUYEHUsS 1e0uTa CKBaXHHBI. OOpaleHo BHUMaHUE Ha BAKHOCTh U
BO3MOKHOCTh TIPUHSTHS TIPEBEHTHUBHBIX MEP MPOTHUB MpoOJeM, BBISBICHHBIX B pe3yJbTaTe
WCCTIeI0BaHUH, MPOBEACHHBIX B 3TOM HampasieHuH. Cpey MPEeBEHTUBHBIX MeP, PEANPUHSITHIX
MPOTHB OJTHOM W3 MIPOOJIEM — TECKa — UCCIIeIOBAHbI IPpaBUitHAs HAOWBKA, METAUTUYECKOE CUTO U
METOAbl XHMHUYECKOTO ymnpouyHeHus. Kpome Toro, yaeneHo BHHUMAaHHME BOMIPOCY YBEIUUECHHS
MIPUTOKA U3 IJIacTa B CKBAKMHY 32 CUET OTBOJA KHUJAKOCTU, COOpaBILEHCs Ha 3a00€ CKBaKHUHBI.

KiroueBble cjioBa: yBennueHHE JOOBIYM, NPOHUIAEMOCTb, ONTHMAIBHBIA PEXHUM, MECOK,
(UITBTPBI, BO3ICUCTBUE KUCIOTOM.
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Introduction

Studies conducted on wells drilled in
fields in the South Caspian Basin show that
due to the decrease in flow into the well, its
productivity decreases. The reason for this is
the deterioration of permeability in the well
bottom zone. This is called the Skin effect.
The deterioration of the conductivity of the
well bottom zone starts from the moment the
well is drilled and increases gradually during
the operation period. Measures are taken
against this, the most effective of which is the
treatment of the bottom zone with acid. A
mixture of hydrochloric and hydrofluoric
acids is used as an acid. This acid mixture
allows us to ensure that the clay particles in
the productive zone do not swell during the
process. Because in this case, the conductivity
can decrease even more. In general, our main
goal is to open the conductive channels
blocked by paraffin.

In addition, the sand coming into the
well from the reservoir also causes a decrease
in productivity. Thus, the sand forms a
blockage both in the well bottom filter zone
and inside the pipes in the well. By taking
measures against sand, we increase the
production of the well. Measures against sand
are carried out in two directions. The first is
the prevention of sand entering the well, and
the second is the measures taken to remove the
sand that has entered the well [1-5].

One of the things done in the direction
of increasing the production is increasing the
diameters of the flow regulators of the well.
But the main thing here is to choose the right
mode of operation. This mode will be used for
a long time as the optimal mode for the well.
Also, this process can be observed with the
growth of mechanical particles in the well

product. That is why all research conducted
should be done very sensitively.

It is also known that hydraulic fracturing
iIs used to increase production. With this
method, we widen the cracks in the bottom
zone of wells drilled in oil and gas fields, i.e.,
conductive channels or create new cracks.
Thus, the rate of flow of oil and gas into the
well increases, and, as a result, the
productivity of the well increases [6, 7].

However, since all the measures taken
are very complex and financial, the economic
effect of the work to be carried out should be
thoroughly investigated and a decision should
be made after assessing the risk. Both
economic and environmental risks should be
considered in this matter.

Research method

Hydraulic fracturing of the formation is
one of the effective methods of influencing the
bottom =zone in order to increase the
permeability and  current  production.
Hydraulic fracturing is also the best tool to
increase the absorption capacity of injection
wells [8-10].

The essence of the hydraulic fracturing
method is that a viscous fluid with a large
amount of suspended coarse sand is injected
into the well. The fluid is pumped through the
unit's large flows, which causes a rapid
increase in the pressure in the wellbore. When
the pressure at the bottom of the well is about
2 times higher than the hydraulic pressure, the
formation is fractured. As a result, the layer is
separated into layers, and cracks are formed
there. The fracturing fluid, which contains
sand grains, enters the formed cracks. After
the hydraulic fracturing process is over, as the
pressure in the well bottom decreases, the
cracks try to be closed, but the sand grains
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injected into the cracks prevent this. After the
process is over, the fracturing fluid filled in
the cracks is removed from the well using a
swab.

When selecting objects for hydraulic
fracturing, it is necessary to consider the
degree of development of different tectonic
areas or formation zones (residual oil reserves
and formation pressure). Hydraulic fracturing
should be performed first in layers with high
residual oil reserves and relatively high
formation pressure. As the layer thickness
increases, the effect of hydraulic fracturing
worsens. Therefore, in the layers with a
thickness of less than 10 m, a one-time
analysis can be enough. As the layer thickness
increases, the effect of hydraulic fracturing
worsens. Therefore, in the layers with a
thickness of less than 10 m, a one-time
analysis can be enough.

The acid is a mixture of hydrochloric
acid and hydrofluoric acid. This acid is used to
increase permeability in wells drilled into
sandstones or sand-clay rocks. The amount of
hydrochloric acid and hydrofluoric acid in the
mixture is found by experiment. Usually, 3-
6%  hydrofluoric acid and 10-12%
hydrochloric acid are wused to process
sandstones.

With this method, the well bottom zone
is processed in three stages:

A hydrochloric acid bath is made in the
well body in front of the interval to be worked
in the first stage. If there is a cement crust in
the well body, 1-1.5% hydrofluoric acid is
added to the hydrochloric acid.

In the 2nd stage, 10-15% hydrochloric
acid is injected into the layer to dissolve
carbonates in the well bottom zone. The
products obtained because of the reaction
should be removed from the well bottom zone.

In the third stage, they inject clay acid to
dissolve the clay fraction and quartz sand.

Under the influence of clay acid, clays
lose their plasticity and swelling ability. The
storage time of clay acid in the well should not
be less than 12 hours. After that, the bottom of
the well should be cleaned of corrosion
products. This method is widely used in the
development of injection wells. The location
of the equipment at the wellhead during acid
treatment is shown in the fig. 1.
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Figure 1 — The layout of the equipment in the
treatment of the well bottom zone with a new
composition of acid: 1- wellhead, 2- central
drawer, 3- measuring monometers, 4- well, 5,8 -
impact units, 6,7 - tank truck, 9 - three inlets, 10 -
tank for acid solution, 11 - tank for pressure fluid,
12-drawers, 13 — drawer behind the tube

The most effective of the measures
taken against the sand problem is the use of
well-bottom filters. Filters are used in most of
the wells in the offshore oil fields of
Azerbaijan. In general, according to the
completion of the well, different types of
filters are shown in fig. 2.

Completion of the wellbore filter zone is
the first and most effective method against
sand occurrence. In the third method, 45-70%
more is prevented from moving the well into
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the well than the others. Considering this, it is
suggested to use this method more in offshore

Casing

N

Cemented
Sliding

Side Door o~ -

Mechanically

Landing Set Packer

Nipple

Inflatable Perforations

Packer

A

Open Hole

Figure 2 — Basic well completion designs:
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oil and gas wells. It is also effective as it
prevents financial losses as well.
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a) Open hole completion, b) Cased hole completion, c) Slotted liner completion

Looking at the flow profile of each slot,
it can be seen that sand is prevented from
entering to the formation which are given in
the figure 3.
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Figure 3 — Convergence of radial flow through
liner slot (left) compared to barefoot radial flow
(right)

In this regard, Weatherford filters have
shown themselves better. Both the distance
between the holes and the diameter of the
holes are selected by special technology.

Conclusion

As a result of the chemical treatments in
the wells, the permeability increased, and
thanks to this, an increase in the productivity
of the well was observed. The effectiveness of
the action with acid was seen to be more than
85%. An increase in production was also
observed as a result of hydraulic fracturing in
the well bottom zone. This indicator showed
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an increase of 5-20% per well. Thanks to the  Conflict of Interests

anti-sand measures, the period between repairs The authors declare there is no conflict
has increased by 100 days. This in turn has  of interests related to the publication of this
resulted in saving human labor and also article.

economical.
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