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Keywords: The degree of oil field development efficiency in Western Siberia largely depends on the state of the bottomhole
acid treatment, efficacy, capacity, formation zone of production and injection wells. Due to the dropout of various reaction products, after the introduction
acid compositions, bottomhole of chemical reagents, filtration parameters and permeability of the bottomhole formation zone decrease during the
formation zone, filtration, development process. Today, various processing technologies are used to restore the filtration characteristics of the
permeability, terrigenous reservoir, bottomhole zone, one of which is acid treatment. The pace of the oil and gas industry development in recent years leads
reservoir properties, hydrochloric to the fact that such stimulation methods as hydraulic fracturing or acid treatment are used in the development and
acid treatment, clay-acid treatment. commissioning of wells. Acidizing is increasingly being used to bring production wells into production after drilling or

killing during workovers. Despite the fact that acid treatments have been used in the oil and gas industry for a very long
time, all the problems that arise during their implementation have not been fully resolved. This treatment is one of the
most effective, widely used and relatively inexpensive method of increasing the productivity of production wells or
restoring the injectivity of injection wells.

In this regard, the methods of acid treatment at two fields have been studied and an analysis of their performance has been carried out.
For the target goal, the following tasks were solved: geological and production data for fields analysed; current state of fields
development analyzed; acid treatment process analyzed on the basis of domestic and foreign experience for the selection of
technological and process parameters taking into account specific conditions; efficacy of acid treatment at fields analyzed.

Kimrogessie ci1oBa: CreneHb 3¢ deKTUBHOCTU pa3paboTKU HedTAHBIX MecTOpoXxAeHU# 3amafgHoil Cubupu B GOJbIIell CTeNeHH 3aBUCHUT OT
KUCJIOTHasA o6paboTKa, COCTOSIHUA INpU3aboiHONM 30HB IIacTa JOOBIBAIONIMX M HarHeTaTeJIbHBIX CKBAXUH. BcieqcTBue BhIaga pasjIMYHBIX
3(1)(1)6KTI/IBHOCTL, NIPOAYKTHUBHOCTD, IIPOAYKTOB peaknuu, Iocjie BBOJAa XHWMUYECKHX pe€areHToB B IIpolecce pa3pa60'r1<1/1 CHUXAKWTCA (lJI/IJ'[praLlI/IOHHHe
KHUCJIOTHBIE KOMITO3ULIUU, napaMeTpsl U IPOHULAEMOCTh npnsaﬁoﬁﬂoﬁ 30HBI 1acta. Ha CeFOI[HHHIHl/Iﬁ A€Hb IPUMEHAITCA pa3/JINuYHble TEXHOJIOTUU
npuzaboiiHas 30Ha IJ1acTa, 06paboTKU [J1A BOCCTAHOBJIEHUA QUIIBTPALIMOHHBIX XapaKTepPUCTUK NMPU3abOIHON 30HBI, OJJHA U3 KOTOPBIX — KHUCJIOTHAsA
¢dunpTpanys, NpoHNUIIAEMOCTb, obpaborka. Temn pa3BuTuA HedTerasopoil HHAYCTPUM 3a IOCJIeJHUE TOAbl BeJeT K TOMY, 4YTO TaKHe MeTOJbI
TepPPUreHHbII KOJUJIEKTOP, MHTeHCH(UKAUY IPUTOKA, KaK T'MJPOPa3phiB IJIACTA WJIM KUCJIOTHbIe 00pabOTKH, UCIOJIb3YIOTCA IPU OCBOEHUH U BBOJE
(puIBTPALIOHHO-eMKOCTHBIE CKBaXUH B 3KcIlyaTanuio. KuciorHas o6pab6oTka Bce wyalje NPUMeHAETCA NPU BBOAe AOOBIBAIOIIMX CKBaXHUH B
CBOICTBA, COJIAHO-KUCJIOTHASA SKCIUTyaTalMIo rocjie GypeHus WM TJIyLIeHUA NpPU NPOBeNeHHMH PEeMOHTHBIX pa6oT. HecMOTpsA Ha TO YTO KHUCJIOTHBIE
o6paboTKa, IJIMHO-KHCI0THAA 06paboTKU NPUMEHATCA B HedTerasopoil NPOMBILIJIEHHOCTH OYeHb HABHO, BCeX MpoOyieM, BO3HUKAWIIUX NPU HX
obpaboTka. NMpoBeNEeHUH, TaK U He yjaajaoch u3bexaTb B IOJHON Mepe. [laHHas o6GpaboTka sBjsAeTCs OXHON u3 Haubosee

9GGEeKTUBHBIX, IIUPOKO MPHUMEHAEMOM, a TakXe OTHOCHUTEJBHO HENOPOTHM METOLOM YBeJIHYeHHs NPOAYKTUBHOCTH
J00BIBAIONIMX CKBAXUH MJIM BOCCTAHOBJIEHUs IPUEMHICTOCTH HarHeTaTeJIbHbIX.

B CBf3M € 3TUM H3yYeHbl METOAB! KHUCJIOTHON 06paGOTKU Ha [JBYX MECTOPOXAEHUAX U OCYILIECTBJIEH aHaIu3 3(GeKTHBHOCTH
JIaHHOTO MEeTOJa.

JUIs TOCTaBJIeHHOH LeM paGoThl GbUIM pelleHsl CJIeAyIOUe 3afadyd: MpOBeleH aHAIN3 Ie0JIoro-POMBICJIOBBIX [JAHHBIX I10
MEeCTOPOXKIEHHAM; BBINOJIHEH aHAIN3 TEKYILIEro COCTOSHMs PaspaboOTKU MeCTOPOXKIEHHUIT; IPOaHAJM3MPOBAH IIPOLIECC MPOBENEHUs
KHUCJIOTHBIX 06PaGOTOK Ha OCHOBAHNK OTEYECTBEHHOTO 1 3apyOeXXHOTO OIIBITA JIA BHIOOPA TEXHOJIOTMYECKUX 1 TEXHUYECKUX [TapaMeTpoB
C Y4EeTOM KOHKPETHBIX YCJIOBUIA; OLieHeHa 3 eKTUBHOCTD IPHMEHEHHs KHCTIOTHBIX 00pabOTOK HA MECTOPOXKIEHHSX.
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Introduction

The degree of oil field development efficiency in Western
Siberia largely depends on the state of the bottomhole
formation zone (BFZ) of production and injection wells. Due
to the precipitation of various reaction products, after the
introduction of chemical reagents, an increase in the water
saturation of rocks and a decrease in the relative oil
permeability, BFZ filtration and permeability parameters
decrease during the production process. Currently, the
multicomponent treatment technologies are used to restore
the porosity and permeability properties of the bottom-hole
zone of reservoirs with high water retaining capacity,
developed specific pore surface area and clay content [1-5].
However, due to the significant content of carbonate
compounds, when exposed to a hydrochloric solution, the
formation of secondary sediments can occur, as well as a
decrease in the relative oil permeability and the formation of
a stable water barrier in the pore channels.

In this regard, it is necessary to develop an integrated
approach and methods for influencing the bottomhole
formation zone, which are multidimensional processes.
Their positive performance is determined by precision and
accuracy of determining the target properties affected
(reservoir — well), as well as the state of the BFZ and the
well as a whole.

The priority direction of this paper is associated with the
study and development of an effective technology improving
the technical means, which, in turn, ensure the recovery of
well productivity with the bottomhole zone decolmatation
and justification of the choice of effective chemical
compositions. When producing the Nizhnevartovsk arch layers
and similar deposits in Western Siberia, the implementation of
an integrated technology, including physicochemical impact
on the BFZ, is relevant.

Research Procedure

Acid treatment is the process of acid solution pumping
into a reservoir in order to remove the BFZ damages, as well
as to expand existing channels or create new ones. In this
procedure, the intensification [6] of oil production rate occurs
due to an increase in the effective radius of the wells. When
acid is pumped above the fracture pressure, acid treatment is
called acid fracturing of formation (FF), if below the fracture
pressure — matrix acid treatment [7].

Three factors contribute to the deterioration of well
production: low permeability of the productive formation,
narrowing of the wellbore due to the bottomhole zone damage
and ineffective mechanical system [8]. Acid treatment can be
used as an optimal method of well production rate recovery if
the cause of well production deterioration is the bottomhole
zone damage.

The optimal candidate for acid treatment will be,
firstly, a well with a formation permeability higher than 10
mD, and secondly, the permeability of which in the near-
wellbore or near-perforation zone was reduced by solid
plugging [9].

For the efficacy of acid action, it is necessary to "properly"
inject an acid solution with the "correct" amount of acid. The
acid solution must fully come into contact with all the
bottomhole zone channels of the well and fractures, where it
must exert its effect. To avoid a decrease in the formation
strength, it is required to inject a certain amount of acid
solution to completely dissolve the entire part of bridging
material and a part of structural materials, but, in addition,
the corrosive effect of acid solution on the equipment used
shall be considered during injection [10].

Chemicals for Acid Treatment Applications

To improve the properties of acid solutions, it is
necessary to add chemical additives [11, 12]. In turn, to
increase the fluid permeability in relation to the formation
rock, to reduce the possibility of precipitation and
corrosive tendency in relation to the metal, it is required to
use the additives described below.

Table 1

Inhibitor types and their ability to reduce corrosivity

Reduced corrosivity,

Inhibitor Quantity, % number of times
Formaline 0.6 7-8
Unicol PB-5 0.25-0.5 30-42
Catapin A 0.025 45
Dodicor 0.5 Up to 300
Azole (CI-130) 1 Up to 50

Inhibitor is a substance that reduces the corrosive effect
of acid on equipment used for acid transportation, pumping
and storage. Typically, 1% by volume of acid is added to
the composition.

The action mode of inhibitors is as follows: anodic
inhibitors work in the anodic areas of the metal, and cathodic
inhibitors — in cathodic ones [13]. The inhibitor types are
shown in Table 1.

Flow rate, the ratio of acid volume to metal surface area,
temperature, inhibitor concentration, acid spike concentration
and type, acid concentration and type, metal and pressure
type are factors that have a direct impact on the inhibitor
efficacy [13].

Intensifiers are surfactants that reduce the surface
tension at the oil boundary by 3-5 times and neutralize
the acid.

Intensifiers are used to lower the surface tension of
acid composition when interacting with the rock, facilitate
the backflow of reaction products after treatment,
and increase the penetration depth and efficacy of acid
solution.

The penetration of acid solution into the microscopic
rock pores is facilitated by the presence of surfactants [14].
This is necessary when processing tough rocks and when
cleaning the well bottomhole from the remaining particles
of cement or solid deposits. Surfactants facilitate water
separation from the rock and the process of acid
penetration through oil films that cover the rock surface
and line the surface, which in turn allows the acid to come
into contact with the rock to dissolve it.

There is a certain group of inhibitors (Catapin A, Catamine A,
Mervelan K), which also act as intensifiers; surfactants (OP-10,
OP-7) can also be used as intensifiers [15].

For the treatment of injection wells at the initial
production stage and when transferring wells, the following
list of non-ionic hydrophilic surfactants is used:

1) Neonol CHO 3B (1-2 %);

2) Prevocel (1-2 %);

3) Neftenol VVD (1-2 %);

4) Sulfanol (0.5 %).

At the third and fourth stages of field production, it is
recommended to use the following hydrophobic materials as
surfactants [16]:

1) Sinol KAM (1.5 %) - limited in application temperature
(80 °C);

2) IVV-1 (up to 2 %);

3) Neftenol GF (up to 2 %);

4) Neftenol K (up to 3 %).

Water repellents, in turn, facilitate the acid filtration in
oil-saturated inter-layers, reduce its penetration into the
water-saturated part of the formation, which subsequently
leads to the retention of intensive working out of water-
saturated channels and accelerates the water penetration
through them to oil wells.

Stabilizers are substances required to keep some of
the reaction products and iron compounds present in
hydrochloric acid as dissolved.

These substances significantly reduce the rate of
hydrochloric acid interaction with carbonate component of
the rock, for this reason the penetration rate of acid solutions
increases. For displacement fluids, the following are used as
stabilizers:

1) Neftenol VVD (2 %);

2) Neonol CHO 3B (2 %);

3) Anionic sulfanol (1 %);

4) Neftenol GF (2 %);

5) Sinol KAM (1 %).

HEAPOMOJIb3OBAHUE
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Acid Treatment of Carbonate Reservoirs

Hydrochloric acid is used in a wide concentration range.
At temperatures up to 60°C, the concentration of
hydrochloric acid ranges from 6 to 24 %, and at higher
temperatures, an acid with a higher concentration is mainly
used, since a part of the acid is undissociated — the reaction
rate of these acids will be lower than in those less
concentrated [17].

The foamed acids are used [18], the advantages of this
treatment method are:

1. Low rate of fluid injection into the formation, which,
in turn, reduces the risk of BFZ contamination.

2. High foam acid viscosity, which provides deeper acid
penetration into the formation.

3. Low density of the foam acid composition, which
contributes to easy well development.

4. Foam acid washes out the BFZ contaminants more
intensively due to the fact that the solid phase of contamination is
properly carried away by the foam.

Nitrogen is used as a gas phase for foams. It is formed
by mixing nitrogen and acid treated with a foaming agent.
The volumetric content of nitrogen in the foam determines
its quality, which is regulated by the feed rates of gas and
fluid phase.

Application of acid emulsions [19]. Emulsions are highly
viscous compositions that increase the coverage of action
across the formation thickness. Their penetrating power can
determine the degree of dispersion, limiting the scope due to
increased viscosity.

The TatNIPIneft R&D Institute developed the composition of
an oil-distillate [20] hydrophobic emulsion, which has been
widely used in locations of Western Siberia, Udmurtia and
Tatarstan. This inverse emulsion has the following ratios:

— hydrocarbon / water phase — 50/50;

— hydrocarbons in a dispersed "oil/distillate" medium — 50/50.

Concentration of surfactant — emulsifier "ES — 2" — 1-1.5 %.

The application of gelled and thickened acids is
intended to increase the depth of solution penetration into
the low-permeability formations. When using thickened or
gelled acid systems, there are no intermediate stages of
neutral gel injection, and acid thickening also eliminates
the acid leakage into highly permeable parts of the
formation and fractures [21].

When using xanthan polymer as a thickener, the BFZ
cleaning is reduced and simplified [22], and this allows to
produce the stable high-viscosity gels of acid solutions for
variable conditions of the formation. For example,
hydrochloric acid solution 15 % was well thickened with
xanthan polymer and retained its properties with an increase
in temperature up to 100 °C [23, 24].

Acid Treatment of Terrigenous Reservoirs

The presence of feldspar, clay, quartz, etc., causes
contamination in the terrigenous reservoir formation [25].
To remove these contaminants, the treatment with mud
acid, which is a mixture of hydrochloric and hydrofluoric
acid, in various concentrations not exceeding 12 wt %. for
HCI and 3 % wt. for HF, respectively, is used [26].

The formation of numerous reaction products with
an increase in pH (as the acid is consumed), which
can precipitate as insoluble and poorly soluble precipitates,
is a distinctive feature of hydrofluoric acid [13]. With a
salt and hydrofluoric mixture production, pH shall be
brought to the required interval, not exceeding the value
of pH = 2 [23].

The side reactions that occur when silicates come into
contact with hydrofluoric acid lead to unnecessary waste of
funds and an effect on the overall stoichiometry.

The dissolving capacity can be interpreted as a way of
expressing stoichiometry [27]. This capacity is the amount of
a mineral that can be dissolved by a certain amount of acid
(weight/volume). Initially, before measuring the dissolving

HF + Mineral + HCl — AIF, + H,SiF,
H.SiF, + Mineral + HCl — Silica gel . + AlF
AlF, + Mineral — AIF, + Silica gel Lix> v

Secondary

+f

Distance ——
to well bore

Fig. 1. Diagram of the passage of primary, secondary and tertiary
reactions in the BFZ during the mud acid treatment [32]
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Fig. 2. The success of acid treatments
in the field No. 1 for 2007 to 2010

capacity, the gravimetric dissolving capacity, which is the
weight of a mineral dissolved by a certain weight of acid,
shall be determined and calculated by the formula

v MW
B — __MuH MUH ) (1)
Vo MW

where B — gravimetric dissolving capacity of the acid; v -
stoichiometric coefficients of the reaction of mineral and acid
interaction; MW - molecular weights of mineral and acid.

X = B ppacmopa K-ThI , (2)

MHHepasa

where X — volumetric dissolving capacity; p — density rates
of mineral and acid; P - dissolving capacity for
hydrofluoric acid [13].

The side reactions caused by various factors, which
arise in the course of acid action [28, 29] on the rock, tend
to cause secondary and tertiary sedimentation. For
example, at the primary reaction occurring in the BHZ
area, aluminum and silicon fluoride are formed (3), in
secondary reactions — the interaction of hexafluorosilicic
acid with rocks, which proceed more slowly than the
primary one. And tertiary reactions, in turn, are the
reaction of minerals with aluminum fluoride (4), which are
subsequently transfered into aluminum and silica gel
complexes. Due to the rapid rate of secondary and tertiary
reactions at high formation temperatures, acid treatments
of terrigenous rocks can end negatively (Fig. 1) [30, 31].

H,SiF, + mineral + H* — Si(OH),| + AIF,, 3)
AlF, + mineral — Si(OH),| + AlF,(OH), , @

where n < 3.

For avoiding sedimentation during the interaction of
formation rocks with mud acid, R&D institutes and companies
develop a variety of acid compositions in various
concentrations to obtain the best results of acid treatment
for terrigenous reservoirs as they settle, permeability [33]
and porosity.

HEAPOMOJIb3OBAHUE
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Table 2 W
. ) (@)
Success rate of ATs in the field No. 1 for 2007 to 2010 —
Ll
MAT MAT HCT HCT MAT + HDT HCT + HDT MAT + HDT T
Parameter on producing on active wells on producing on active wells on producing on producing on active wells w
wells stock stock wells stock stock wells stock wells stock stock <
Failed operations 3 5 2 3 2 3 1 O
Successful operations 29 31 19 14 6 14 3 o)
Success rate, % 91 86 90 82 75 82 75 =2
<
Table 3 —
The number of bottomhole cleaning operations at producing wells o
and average starting production gains by year E—)
Year
Parameter 2007 2008 2009 (Z)
Number of operations 13 21 23 =
Average starting oil production gain, t/day 2.1 5.7 4.5 <
o
Table 4 E
Injection well operation parameters before bottomhole cleaning operations o
- ()]
Treatment date Field Well Opgggon Oniy m*/day  Qy, m*/day  Wat. cut, % B atm. K i, mD <ZE
22/05/2009 No.1 2034 MAT 14 4 67.2 51.0 0.11 —
22/05/2009 No.1 2036 MAT 14 4 65.0 100.0 0.10 =
14/06/2009 No.1 1223 MAT 7 5 21.0 56.0 0.05 E
Notes: hereand in Table 5: Qy, — increase in fluid production rate; Q,; — increase in oil production rate; Wat. cut — water cut; B, omho. — POttomhole o
pressure; K,y — Productivity index. (@)
|
Table 5 L
Injection well operation parameters after bottomhole cleaning operations E
(@)
Date Qi m*/day Q1 m*/day Wat. cut, % })bollomhole) atm. productivitys D)
22/05/2009 14 4 67.2 51.0 0.11
22/05/2009 14 4 65.0 100.0 0.10
14/06/2009 7 5 21.0 56.0 0.05
Table 6
Well B baseline data
Parameter Value
0il production rate, m®/day 15.9
Amount of carbonates, % 5
Amount of clay in the rock, % 4
Permeability, um? 0.026
BS, formation thickness, m 38
Well injection capacity, m*/day 100
Formation pressure, MPa 23.0
0Oil viscosity, mPas 2.02
Well depth, m 2564
Rock density, kg/m? 2100
Matrix density of the rock dissolving into a weakly carbonate solution (WCS), kg/m? 2400
Well inner diameter D,, m 0.146

in)

The mud acid retarder reduces the acid consumption rate
into the matrix around the channels during their production,
provides deeper penetration and expansion of the formed flow
channels, and increases the depth of acid penetration by
blocking or slowing down the acid reaction [34].

Results and Discussion

Application of acid treatments for the bottomhole
formation zone in the oil field No. 1.

Hydrochloric (HCT) and mud acid (MAT) treatments were
carried out in the field No. 1 [35]. The state of acid
treatments in the field No. 1 for the reporting period from
2007 to 2010 is reflected in Table 2.

From 2007 to 2010, 135 acid treatment operations were
carried out in the field No. 1 at the production and injection
well stocks, of which 85.9 % were successful (Fig. 2).

In a significant number of wells, hydraulic fracturing
was previously carried out, and a large number of
hydrochloric and mud acid treatment operations were
carried out. In the production well stock, the effect of
bottomhole zone cleaning can be traced in the interval
from 2 to 13 months; in turn, in the injection wells, the

effect can be traced up to 15 months. The number of
cleaning operations performed in the producing well stock
and the average starting production gain for 2007 to 2009
are shown in Table 3.

After reviewing the data provided in Table 3, it can
be concluded that the increase in oil production per
well decreased in 2009 compared to 2008, the reason for
that is the increase in bottomhole cleaning operations at
marginal wells.

Information on the efficacy of bottomhole zone cleaning in
some wells is given in Tables 4, 5.

According to data in Fig. 4, it can be seen that the fluid
flow rate increased by 5.7 times, the oil flow rate increased
by 3.6 times and the water cut increased by 2.1 times; in
turn, the bottomhole pressure dropped by up to 1.8 times,
and the productivity factor increased by six times.

In the field No. 2, acid treatment is one of the most
efficacy methods of stimulating oil inflows due to the fact
that the productive formations of this field are composed
of low-permeable carbonate rocks, and the fractures, which
are noted throughout the section, have little opening [36].

The efficacy of hydrochloric acid treatment at well B,
for which a solution of 6 m® was used, was estimated.

HEAPOMOJIb3OBAHUE
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Table 7
Parameters of hydrochloric treatment of the well at different volumes of hydrochloric solution
Volume L e L Q Incremental production
6 m® 1m 3.4m 24.09 m*/day 130.79t
18 m* 1.8 m 6.9 m 26.57 m®/day 170.31 t
34 m® 2.6 m 10 m 27.92 m®/day 191.95t
Table 8
Results of hydrochloric treatment at the wells of field No. 2
Well No. Q,, m3/day k,, um? my, % Voo M3 P, MPa K, pm? As Q, m*/day AQ, m*/day
651 15.9 0.026 11 6 8.89 0.063 1.51 24.090 8.190
670 11.8 0.024 10.9 6 8.85 0.059 1.48 17.464 5.664
675 14.1 0.03 11.3 6 8.82 0.064 1.52 21.432 7.332
980 12.5 0.024 9.8 6 8.78 0.061 1.57 19.625 7.125
995 9.7 0.019 9.7 6 8.77 0.063 1.6 15.520 5.820
1071 12.6 0.026 10.4 6 8.91 0.061 1.54 19.908 7.308
1090 17.3 0.022 10.1 6 8.93 0.059 1.55 26.642 9.342
1094 11.5 0.028 9.9 6 8.93 0.062 1.55 17.825 6.325
z - = = - - - - 57.106

Radius of the dissolution zone was 1 m, radius of the
reaction product zone was 3.4 m, and acid concentration
was 12 % [37] (Table 6).

Cation A in the amount of 0.01 % by volume of the
acid solution was taken as an inhibitor. To lower the
surface tension, the SD (Soviet detergent) reagent was
used. In addition to being an intensifier, it also acted as an
inhibitor [38]. Its amount was 0.06 m®, or 1 % by volume
of HCI solution.

After reviewing the final data on acid solution with a
volume of 6 m?® it was concluded that the porosity and
permeability in well B increased after the hydrochloric
treatment of the well: porosity after treatment increased by
1.28 times (11 to 14.06 %); permeability coefficient
increased by 2.34 times (0.026 to 0.063 um?). The well
production rate increased by 24.09, which is 8.19 m®/day
more than the initial value, and the treatment effect itself
has a long-term nature, which brought an additional
130.79 tons of oil.

The results of calculating the production rate for
different volumes of acid solution are shown in Table 7.

Reviewing the data provided in Table 7, we can
conclude that the optimal volume of acid solution is 18 m?:
with an increase in the solution volume, the dissolution
and reaction product zone radius also increases [39],
and injection over 18 m?® into the formation is unprofitable
and impractical.

The summary results of hydrochloric treatment at other
wells of field No. 2 are shown in Table 8.

After a summary review of Table 8, the increased
porosity, permeability can be recorded, as well as an
increased oil production rate can be noted for the wells of
field No. 2. The increased production rate is noticeable
at well No. 1090, where the absolute increase was
9.342 m?/day. The used stimulation method [40] is
considered efficient and recommended for use at other
wells of this field, which pass the selection criteria for
hydrochloric treatments [41].

The comparative diagram, which illustrates the changes
in the increased oil production rate as a result of
hydrochloric treatment at the wells of field No. 2, is shown
in Fig. 5.

Conclusion

In this paper, the geological and field data, the current
state of field production and the acid treatment process
were reviewed (considered: the essence of acid treatments;
various types of acids and chemical reagents used in acid
compositions; equipment for acid operations; technology of
acid treatment at wells) on the basis of domestic and
foreign experience, as well as taking into account the
choice of process and technical parameters for specific
conditions.
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Fig. 3. The number of bottomhole cleaning operations at producing
wells and average starting production gains by year
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Fig. 5. Changes in the increased oil production rate as a result
of hydrochloric treatment at the wells of field No. 2

The method of affecting the bottomhole formation zone is
chosen [42-47] based on the composition of rocks, properties
of formation fluids, characteristics of the productive formation
structure and other formation conditions. During the acid
treatment, it is necessary to consider the compatibility of rock
compositions and acid solutions, as well as the sensitivity of
this rock to solution. In these fields, to obtain the efficacy acid
treatments, due to the fact that the wells have a high water
cut, it is necessary to modernize the technologies of acid
solutions processing.
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