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ACID TREATMENTS QUALITY IMPROVING ANALYSIS THROUGH NEW WORKING
AGENTS USAGE

Decrease in permeability that occurs during the construction of the well and operation are analyzed. The reasons for
the decrease in the permeability of the bottom-hole zone in the reservoir rocks that occur in the process of drilling,
cementing, reopening and development of wells are determined. The basic principles of acid treatment for
intensification of hydrocarbon raw material extraction of sealed productive strata in the process of their drilling are
investigated. The solution for acid treatment is given. Specialized products for stimulation are considered. Acid
treatments quality increasing through new working agent’s usage and improving the technology analysis is performed:
the scientific substantiation of the program realization algorithm of possible influence for concrete geological and
physical conditions of a well is presented; systems of geological and technological factors influencing the filtration
properties of reservoirs are identified and analyzed; identifying features of development and adaptation types of
chemical compositions for specific conditions of the formation; the possibility of conducting experimental research on
the development and adaptation the chemical compositions and technologies of influence in the processes of
increasing productivity and silencing of wells in relation to specific geological and physical conditions is determined.

Keywords: bottom-hole formation zone, hydrochloric acid treatment, chemical methods, pollution.

Introduction. In recent years, the urgency of
maintaining the potential productivity of wells has
increased significantly, including due to the involvement
in operation in addition to traditionally exploited
formations, and the involvement of formations of
complex deposits with low permeability properties that
have not been used before. In Ukraine, many large
deposits have been explored, such as Machuhske,
Zagoryanske, Sagaidatske, Semirenkovske, Yablunivske,
the main hydrocarbon deposits which are associated with
significant depths, and productive strata are represented
by reservoirs of different lithological composition. It is
known that drilling of exploratory wells is reviving at a
slow pace with the growing role of hydrocarbon
production in the current crisis conditions. In addition,
the main part of the fields has passed into the final stage
of development, which is characterized by redistribution
of pressure in the reservoirs, restructuring of residual
reserves, increasing the share of hard-to-recover oil
reserves requires new approaches to their removal.

The efficiency of well construction is directly
related to the quality of exposure of productive objects,
which in turn depends on maintaining or improving the
maximum possible permeability of reservoirs. The
quality of exposure of productive objects at oil and gas
condensate fields is directly related to the quality of
drilling.

Well construction is an expensive and complex
process. When drilling wells, high-quality
multicomponent drilling fluids are used, but they also
sometimes have a negative effect on reservoirs.
Therefore, in wells with a long service life, as well as as
a result of overhaul, productive horizons are clogged,
which significantly reduces the flow and when using
poor quality drilling fluids, the flow generally drops to
zero. The problem of clogging of reservoirs is quite
common - to solve it, leading specialists of Ukraine and
the world are developing new methods and technologies
to intensify hydrocarbon production.

The latest research and published works
analysis. The analysis of a significant number of sources
enabled to determine the basic principles of recovery
productivity of wells clogged during their drilling and
operation by the method of acid treatments [1-6].

The purpose of the study. Determination of the
basic principles of acid treatment for intensification of
hydrocarbon raw material production of sealed
productive strata during their drilling.

Problem statement. Thus, only in the territory of
the Dnieper-Donetsk basin about twenty wells in highly
promising explored fields do not produce as a result of
clogging of productive formations during drilling. At a
time when geophysical studies in the well show that the
filtration-capacity characteristics of the reservoir are
highly effective, the horizons are productive in
neighboring wells, but as a result of repression on the
reservoir there is a significant penetration of solids into
the reservoir, emulsion formation and polymerization.
the bottomhole zone of the formation and the well is low
in flow or does not produce at all.

The main part. Presentation of the main material.
Today, oil and gas deposits are being opened with
complex reservoirs in terms of chemical composition,
dense, low-permeability and low-porosity. Deterioration
of filtration properties of a productive collector can be
caused by many reasons, the main of which are:

- absorption of well silencing fluid by the reservoir;

- swelling of the clay material of the rock as a result
of contact with the filtrate of the well silencing fluid;

- formation of stable water-oil and gas emulsions in
the zone of contact of the well silencing fluid with
formation fluids (Jamen effect)

- formation of asphalt-resin-paraffin deposits and
sparingly soluble sediments when the thermodynamic
parameters of the formation change;
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- reduction of oil permeability of RAM as a result
of hydrophilization of the pore space of the reservoir due
to its contact with the filtrate of the well shut-off fluid,
etc.

Before the productive horizons of an oil and gas
field are exposed to wells, the physical parameters of the
formation, such as pressure, temperature, distribution of
fluids in the reservoirs, are in a constant (stable) state
achieved for a long time since the formation of deposits.
As soon as the formation is exposed to external
influences (primary and secondary opening by drilling,
silencing of wells).

The main reasons for clogging of the reservoir are
the wrong selection of the solution, the human factor,
non-compliance with the technology of preparation,
processing and purification of the washing liquid. Highly
promising wells do not produce anything and replenish
the fund of idle wells. Water-based clay drilling fluids,
potassium mortars, stabilized saline-saturated mortars
mainly lead to contamination of the bottomhole zone of
the formation (PZP) with solid phase and filtrate [7].
Many scientists have studied the issue of well recovery
[8]. Successful recovery can lead to excellent results. For
example, at the Yablunivske field, well Ned was clogged
during drilling and did not produce, but after treatment
with an acid solution, the well yielded 800,000 cubic
meters of gas per day [9].

To avoid deep penetration of drilling mud filtrate
into the formation, additives of various thickeners -
polymers - are often used. The following thickeners are
used: methyl acrylate, carboxymethylcellulose (CMC),
polyacrylamide (PAA), acrylonitrile, GIPAN, cideryl,
de-drill, etc. Also sometimes use auxiliary additives -
water repellents and inhibitors. The advantage of
polymer-based BR is that during drilling the polymer is
partially filtered on the "well-formation" boundary,
forming an almost impermeable crust, which protects the
formation and reduces the possibility of deep penetration
of drilling mud filtrate [10].

When using low-quality polymer-based drilling
fluids, the reduction in the permeability of oil and gas
formations can occur several times and can even lead to
complete clogging.

The main problem of reducing the flow
characteristics of oil and gas fields in Ukraine in the
process of their overhaul is the use of silencing fluid and
other technological reagents in the repression of the
reservoir. Thus, according to the statistics of the 80-90s
of the XX century, the reduction in well productivity
after overhaul was about 30%. The causes of clogging of
productive formations and the mechanism of clogging
are similar problems that occur during drilling.

Modern technologies indicate the following
advantages of opening productive formations in
depression: preservation and even improvement of
natural FEH of productive formations, thanks to inflow
of formation liquid in the course of opening; elimination
of negative impact on the productive horizon of drilling
and cement mortars used in traditional technologies, as
well as excessive pressures during drilling and fastening;

increase in the level of oil recovery due to the increase in
the permeability of the ROM (skin effect) increase in the
flow rate of wells, resulting in a reduction in the payback
period of their construction; involvement in the
development of low-profit oil deposits and fields, as well
as productive horizons

The development of gas and oil fields can be
represented as a complex technological process that takes
place under volatile conditions and is not subject to direct
(visual) observation. Effective indicators of field
development and high final return can be obtained with
rational development, as well as with effective regulation
of system processes. Means of regulation, for example,
can be changes in the rate of fluid sampling and the
corresponding distribution of samples in the wells, the
density of the wells, increasing the permeability of the
bottomhole zone, etc. (Table 1):

Table 1 — General systems analysis of the wells recoil
clogged during drilling

Ne |Analysis system components examples according to the
functional scheme

1 |Analysis of scientific sources, formulation of goals and
objectives of the research system; definition of the
theoretical researches program and experiment planning

2 |Classifications-identification and analysis of existing
production wells and methods for determining flooding,
identifying general and individual problems.

3 |Scientific part methodology development: systems of]
dynamic models of the production management process on
the basis of selected complex schemes; preparation for
tests, numerical modeling, calculation results analysis

4 | Determining the hierarchy of components while
measurement and methodical part of flooding production of]
production wells, research of dynamics change of flooding
at non-stationary mode of operation at a well.

5 |Conducting physical and mathematical experiments;
statistical analysis comparing the results of experiments
with theoretical data.

6 |Development of structure systems, identification-
classification of algorithm and mathematical support of]
information-measuring  and  control  system  for
intensification of production and determination of flooding
the extracted products

7 |Development of an innovative method of bringing
production wells with different types of depth pumping
units to a certain mode of operation using the developed
complex processes of the system.

8 |Carrying out of industrial experiment on an estimation of]
accuracy of instrumental definition of flooding of
production of wells and effect on intensification of system
of the subsequent extraction.

9 |Carrying out of industrial experiment on an estimation of]
quality instrumental definition of flooding of production of]
wells and effect on intensification of system of the
subsequent extraction.

10 |Scientifically well-ground conclusions development and
analysis.

Some issues of the system of increasing the recoil
of wells clogged in the process of drilling in order to
determine modern highly effective science-based
technologies for their use and some features of possible
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solutions, which are based on the analysis of geological
and technical measures to intensify inflow to wells and
reduce watering, extracted. This approach is one of the
most promising for the development of process
mechanisms and their scientific justification in the form
of objects of technology, in particular to determine the
features of the use of acid solutions based on
hydrochloric acid in high temperature collectors [1]
Despite its obvious advantages, the success of the
operations of the application of acid compositions still
remains low. The optimal technology of acid treatment
provides the maximum effect is first selected taking into
account the causes of ROM contamination, taking into
account such parameters of the formation as: particle size
and mineralogical composition of rocks; filtration-
capacity properties; temperature, chemical composition
of formation fluids. Properly selected formulation of the
acid composition should lead to the desired result -
cleaning the ROM from contamination, restoring its
permeability and, as a consequence, ensuring the
productivity of the well, corresponding to the local
capabilities of the formation.

According to the experimental and industrial
operation of deposit wells, the productive section of
which is composed of reservoir rocks, it can be
concluded that with low porosity and permeability, a
significant effect can be achieved by intensification,
using different variations of acid treatments and anti-
clogging. The most effective formulations and highly
permeable solvents were used and tested in the treatment
of wells. Analyzing the data, it can be noted that with a
properly selected solution formulation and the use of
decontamination fluids, the flow rates of unproductive
wells in productive sediments can be increased several
times, and sometimes several orders of magnitude.

Today, to intensify the inflow from the productive
strata often resort to the use of hydrochloric acid
technology without decontamination. However, based on
the fact that the productive strata where these bottomhole
treatments are carried out are already flooded or simple
hydrochloric acid technology does not give tangible
results, it is necessary to use uniquely new compositions
of working agents.

New compositions of solutions should solve the
following tasks:

1) increasing the distance of acid penetration

2) decompression of ROM;

3) increasing the ability to remove reaction
products;

4) low corrosion activity
equipment;

5) adaptation to the mineralization of formation
water.

Due to its high soluble ability, hydrochloric acid is
the most common reagent in the process of conducting
KO in reservoirs. There are two risk factors that arise
when using hydrochloric acid: the high reaction rate in
the formation, which complicates the processing and
high corrosion activity. To reduce the level of corrosion

in relation to the

activity, organic acids and inhibitors are added to the
acid composition [14]. Various inhibitors are used to
reduce corrosion of pipes when transporting acids
through them. For example, such as formalin, Unicol PB-
5, U-1-A inhibitor

Technical Utropin and BA-6 inhibitor (B-1, D-2).
These inhibitors are used in the inhibition of high
concentrations of acid and acid solutions for the
treatment of wells with high formation temperatures and
pressures. The use of these inhibitors is effective. In
addition, the low solubility of organic acids reduces the
level of non-uniformity of the reaction front of the acid
composition in the rock. Given the above description of
the properties of organic acids, there is a practice of
creating acid compositions based on hydrochloric acid
with the addition of organic acids to achieve a moderate
level of formation of highly permeable channels in ROM,
which has a positive effect on increasing productivity.
Organic acids have been used for bottomhole treatment
in bottomholes for many years. Experience shows that
the use of high-end

Based on the literature review, the use of different
solutions for drilling and secondary opening of wells, we
can draw the following conclusions: almost always the
solutions have a negative impact on the filtration
characteristics of the bottomhole zone, the quality of
opening depends on the final productivity of production
wells. Therefore, before the use of drilling fluids in the
field it is necessary to conduct laboratory tests to
determine their basic physicochemical parameters, as
well as filtration properties in the geological, physical
and technological conditions of the operational facility.

Based on the literature review, the direction of
research was focused on the development of acid
composition for sealed wells. It is also planned to study
the main physical and chemical parameters of polymer
drilling mud used in drilling wells in difficult mining and
geological conditions of Poltava region. It is planned to
investigate the effect of the filtrate of inhibited BR of
different composition with the addition of different
surfactant hydrophilizes. The second part of the
experiment is based on the study of the effect of cleaning
properties on the clay crust created by the proposed
solution of hydrochloric acid with various additives,
which will be developed during the experiment, on the
FEC of reservoir rocks in clogged wells [15-17].

The application of well restoring technologies and
increase of their return is currently carried out without
special consideration of individual geological and
physical characteristics of productive strata, as well as
without taking into account the occurrence of man-made
changes in the process of field development. The basic
principles of restoring the productivity of wells clogged
during drilling can be defined as:

- study of issues and analysis of the scientific
substantiation of the rational production organization and
the ability to use them in the study and design of the
organization of production processes at the enterprises of
the industry;
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- study of innovative patterns of development and
design principles of production organization in the oil
and gas industry;

- acquisition of skills of development of projects of
the organization based on auxiliary and service processes
at the enterprises of branch.

Experimental studies will be conducted in
accordance with the basic requirements for drilling fluids
and acid compositions.

Conclusions of this study and prospects for
further research in this area. Thus, the acid used to
treat the formation should not cause the formation of
insoluble precipitates. Also, for effective acid treatment,
the composition used must have the following properties:
slow reaction rate with rock-forming minerals, which is
especially important at high formation temperatures; low
interfacial tension at the boundary "hydrocarbon - acid
composition"; had corrosive activity; compatibility with
formation  fluids; inhibitory effect on clays;
manufacturability at application. Based on the literature
review, the use of different solutions for drilling and
secondary opening of wells, we can draw the following
conclusions: almost always the solutions have a negative
impact on the filtration characteristics of the bottomhole
zone, the quality of opening depends on the final
productivity of production wells. Therefore, before the
use of drilling fluids in the field it is necessary to conduct
laboratory tests to determine their basic physicochemical
parameters, as well as filtration properties in the
geological, physical and technological conditions of the
operational facility.

Based on the literature review, the direction of
research was focused on the development of acid
composition for sealed wells. It is also planned to study
the main physical and chemical parameters of polymer
drilling mud used in drilling wells in difficult mining and
geological conditions of Poltava region. It is planned to
investigate the effect of the filtrate of inhibited BR of
different composition with the addition of different
surfactant hydrophobicizers. The second part of the
experiment is based on the study of the effect of cleaning
properties on the clay crust created by the proposed
solution of hydrochloric acid with various additives,
which will be developed during the experiment, on the
FEC of reservoir rocks in clogged wells.

Experimental studies are conducted in accordance
with the basic requirements for drilling fluids and acid
compositions. The study enables to draw the following
conclusions: many wells, as a result of drilling, overhaul
of the well after prolonged operation do not give
products due to complete or partial clogging. The
disadvantage of acid solutions based on hydrochloric
acid is the high speed of reaction and the difficulty of
getting the acid to the reservoir through the clogging
film. It is necessary to model and study the mechanisms
of decompression, to develop an effective composition
for the restoration of deep wells, to increase the channels,
as well as to reduce the corrosive effect. Many acid
components and cleaning materials are known, but for
specific conditions of depth and composition of the rock

it is necessary to develop an individual formulation of
process fluids and technologies for processing PZP and
restoring well productivity.
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I. I. 3E3EKAJIO, C. I. BYXKAJIO, I. O. IBAHHI[BKA, O. 0. ATEHYEBA

AHAJII3 NIIBUINEHHA AKOCTI KICJIOTHUX OBPOBOK 3A PAXYHOK BUKOPUCTAHHSA
HOBUX POBOYHUX ATEHTIB

IIpoanamnizoBaHO NPUYMHY 3HIKEHHS MPOHUKHOCTI, IO BiAOYBAETHCS B MPOIECI CHOPY/DKEHHS CBEPATIOBHHM Ta il eKCIUTyaTarlii.
BusHaueHO MPUYHMHHE 3HMXKCHHS MPOHUKHOCTI MPU3abiiiHOT 30HM IIacTa MOPia-KOJACKTOPIB, M0 BiAOYBAIOTHCS MMia 4ac MPOIECiB:
OypiHHS, IEMEHTYBAHHS, BTOPUHHOTO PO3KPHUTTS Ta OCBOEHHS CBEPUIOBHH. J[OCTIKEHO Ta MPOAHaTi30BaHO OCHOBHI MPHHITUIIN
MPOBEICHHSA KUCIOTHOI 0OpOOKHM st iHTeHcHbiKallii BUIOOYTKY BYIJICBOJHCBOI CHPOBHHH 3aKOJbMATOBAHHMX MPOAYKTHBHUX
mwiactiB B mpoueci ix Oypinus. HaBemeHo pirieHHS IJisi KUCIOTHOI 00poOku. PosrusiHyro cnemianmi3oBaHi NPOIYKTH Ui
crumyisnii. [IpoBexeHo aHai3 MiABUIIEHHS SIKOCTI KUCIOTHHX OOpOOOK 3a paxXyHOK BHKOPHCTaHHS HOBHX POOOYMX areHTiB i
YJIOCKOHAJIEHHsT TEXHOJIOTi NpOBEICHHS: IPEACTABICHO HAYKOBE OOIPYHTYBaHHS AalTOPUTMY IpOrpamMy peaizarii
MOJKJIMBOTO BIUTUBY JUII KOHKPETHUX I'e0I0T0-(Pi3SMIHINX YMOB CBEPUIOBHHH; BU3HAYCHO Ta MIPOAHATI30BAHO CHCTEMH
TeO0JIOTO-TEXHOJIOTIYHUX (PaKTOPiB, IO BIUIMBAIOTH HA (DITbTPAIiifHI BIACTUBOCTI KOJEKTOPIB; BUABICHHI 0COOIUBOCTI
PI3HOBUAIB PO3pOOKM 1 ajamTallis KOMITO3WIIIM XIMIYHUX pPEareHTiB UIsi KOHKPETHHX YMOB IUIacTa; BU3HAYCHA
MOJKITUBICTB MTPOBENIEHHS €KCIIEPUMEHTATLHUX JOCITIKEHD M0 po3po0Ili 1 axanTarlii KOMIIO3UIliH XIMIYHHX peareHTIiB
1 TEXHOJIOTIH BIUIMBY B TIpolecax MiJBUIICHHS MPOIYKTUBHOCTI 1 TIYIIiHHS CBEPUIOBHH CTOCOBHO KOHKPETHHX
reosioro-(pisMIHUX yMOB.
Kurouogi ciioBa: npuBuGiiiHa 30Ha miacra, COJITHO-KUCIOTHA 00poOKa, XiMidHI METOAH, 3a0pyIHEHHS.

H. I'. 3E3EKAJIO, C. H. FYXKAJIO, H. A. HBAHHIIKAA, A. A. ATEHYEBA

AHAJIN3 MMOBBIINEHUA KAYECTBA KUCJIOTHBIX OBPABOTOK 3A CUET
HCIIOJBb30BAHUSA HOBBIX PABOYUX ATEHTOB

IIpoananu3upoBaHbl MPUYNHEI CHIDKESHUS MPOHUIAEMOCTH, YTO IIPOUCXOUT B IIPOIIECCE COOPYKEHUS CKBAYKHHBI M SKCILTyaTalluH.
OmpenierneHbl IPUYUHBI CHIKEHUS TIPOHHIIAEMOCTH NpU3ab0HHOM 30HBI IUTacTa MOPOA-KOIEKTOPOB, IPOUCXOISINNIE B IIpoIecce
OypeHusl, IIEeMCHTHPOBAHNS, BTOPHYHOTO BCKPHITHS M OCBOCHHS CKBaXXWH. lIcciemoBaHBI OCHOBHBIC NPHHIUIIEI IIPOBEICHHS
KHCIJIOTHOH 00paboTKH Ul HHTEHCU(pHKAINK JOOBIYN YTIICBOAOPOIAHOTO CHIPBS 3aKOJIbMAaTHPOBAHHBIX NPOAYKTHUBHBIX IUIACTOB B
nporecce ux OypeHus. IIpuBeneHbl pemieHus Ui KHCIOTHOH 00paboTkH. PaccMOTpEeHB! cHelMaaTu3UpOBAHHBIC MPOMYKTHI IS
crumyssituu. [IpoBeieH aHaIU3 MOBBIICHNUS KauecTBa KUCIOTHBIX 00pabOTOK 3a CHET MCIIONB30BAHUS HOBBIX paOOUYMX areHTOB U
COBEpIICHCTBOBAHME TEXHOJIOTMH IIPOBEJCHHS: MPEICTABICHO HAay4HOE OOOCHOBAHHME aJIrOpUTMa IIPOTPaMMbl peal3aluy
BO3MOKHOTO BIIMSIHUS 1JI1 KOHKPETHBIX I€0JIOrO-(pU3NYECKUX YCJIOBHI CKBAXXUHBI; ONPEIENICHB M MPOAHAIM3UPOBAHBI CHCTEMBI
T€0JIOTO-TEXHOJIOTUYECKUX (HaKTOPOB, BIMSIONMX Ha (UIBTPAIMOHHBIE CBOICTBA KOJUICKTOPOB BBIABICHHH OCOOCHHOCTH
pa3HOBUAHOCTEH pa3pabOTKM M ajanTanys KOMIIO3MIMN XMMHUYECKHX PEareHTOB JUIl KOHKPETHBIX YCJIOBHII IIacTa; ompeneieHa
BO3MO>KHOCTB TIPOBEJCHHS SKCIIEPUMEHTAIBHEIX HCCIICOBAHUH 110 pa3padoTKe U aJaNTaliii KOMITO3HIUH XUMHIECKHX PeareHTOB
M TEXHOJIOTHH BO3IEHCTBHS B IIPOIECCaX MOBBIMLECHUS IPOU3BOJUTEIBHOCTH U TIIYIIECHUS CKBOYKIH IPHIMECHUTENEHO K KOHKPETHBIM
reoJ0ro-QU3n4ecKUM YCIOBUSIM.
KiroueBble cjioBa: npu3aboifHas 30Ha IJ1acTa, CONSIHO-KUCIOTHAs 00paboTKa, XUMUYECKUE METOIbL, 3arps3HEHHE.
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