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INTRODUCTION
Development prospects of oil industry in Russia considerably
are defined by the condition of its hydrocarbon resources.
60% of current reserves in the Russia are under development,
meanwhile 40% the oil fields in the Tyumen region and 70%
of oil fields in the Volga-Ural oil and gas province and are
currently under development. Due to the advanced in recovery
methods the most productive oil deposits qualitatively
changed their structure: the share of hard to recover reserves
and the number of low-rate wells has increasing, resulting in
reduced efficiency of oil recovery. Therefore active
involvement of the hard to recovery reserves is possible using
advanced drilling, completion and repair technologies [1-4].
Well Exploitation in fields with hard to recover reserves are
provides with conducting repair operations, which cannot be
accomplished without extraction of tubing and submersible
pump from the well. Storage of well recovery equipments on
the surface may lead to soil and shallow aquifers
contamination. Besides that, incorrect selection of well killing
fluid may initiate an ignition danger of oil and gas inflow that
can lead to well blowout and fire. From other side of view,
acid processing which is widely used at workover operations,
is dangerous to drilling personnel health. Therefore
development of well repair methods that do not require the
well tubing extraction represented expedient and actual.

it is used mainly for carbonate reservoirs using
hydrochloric acid, the clastic reservoirs are processed
using significantly less, for example, hydrofluoric
acid or boratofluoric acid;
the reaction products should be extracted after each
treatment cycle in order to prevent their bullheading.

Hydraulic fracturing
The most effective hydrodynamic processing method is
hydraulic fracturing [7] and the torpedoing of wells, but these
technologies are time consuming, complex, dangerous and
expensive. Although hydraulic fracturing is considered as the
most effective way to increase the flow, but it has many
disadvantages:
the complexity and high cost especially during
layered hydraulic fracturing;
large amount of chemicals (80-300 tons) are used,
which can contaminate the drinking water sources
near the wells with such impurities as-benzene,
xylene, toluene and ethylbenzene. As a result
unfavorable ecological situation is create;
formation of a large fractures, which require
proppant. As a result the drainage area reduces.
Torpedoing
Another effective well repair method is torpedoing [8-9],
during which brittle fracture rocks are created in the charge
zone. Beyond this zone a compaction is formed, which
prevents the inflow of the fluid in the presence of specific
disadvantages:
specialized field personnel are required;
presence of explosives harmful effect on the human
body;
possible fall of special emergency tools into the
repaired well.

MATERIALS AND METHODS
Swabbing
The most simple and inexpensive method is well swabbing
[5], during which the rise of the liquid column located above
the swab creates the depression at the formation.
Consequently, the fluid inflows from the formation into the
wellbore and cleans the filtering surface from the solid phase.
The method has significant disadvantages:
open wellhead work condition;
lifting mechanism requirement;
holding cable failure possibility;
intensive wear of packing seals.

Radial drilling method
There are other special processing techniques of the
bottomhole formation zones [10-11]. For example, radial
drilling method can be an alternative to hydraulic fracturing,
which allows to create channels that diverge from the
wellbore and employees to washout erosion of rock. This way
also has some shortcomings:
after the erosion channel formation, it cannot be
washed;
fine filters (~ 3-5 mm) are required to reuse the
water;
expensive equipment are required (pump, coiled
tubing, Kevlar hose);
low efficiency in clastic reservoirs.

Acid treatment
In the process of acid treatment [6] the acid composition is
injected into the pore spaces at a pressure below fracture
pressure, as a result parts of rock and contaminant layers are
dissolved and formation permeability will increase.
Disadvantages of acid treatment are as follows:
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The samples are placed in the acid solution with different
concentration of surfactants. After drying the samples for 24
hours, they are weighted and the mass loss of them are
calculated.

Pulse plasma technology
A variety of torpedoing method is pulse plasma technology
(PPT), in which high-voltage current from the storage
capacitors are passed through the electrodes in the working
area within the wellbore interval. The electric arc causes the
formation of plasma with the instantaneous increase in
temperature and pressure. The effect of the shock wave is not
more than 0.3 ms. The periodic expansion and compression of
the plasma flow facilitates the influx of fluid through the
perforated pipes [12].
Conclusions
Analysis of the current state of the well repair technologies in
difficult conditions indicates that further research aimed at
higher efficiency of well repair are actual, especially for
reservoirs with hard to recover reserves. In particular, a
formation bottom hole handling method is required, using
which major fractures radiating from the wellbore are created.
In addition, it is necessary to provide a mechanical action on
the oil reservoir by the motion of the fluid, which can be
effective for the treatment of various types of reservoirs. The
method should be environmentally friendly and economical.
For this purpose this paper offers complex technology of
hydrodynamic effects, which allows, depending on the
velocity of the fluid, creating in the bottom hole formation
zone hydraulic forces to form cracks and anti parallel
oscillating motion of the liquid for erosion and reciprocating
existing cracks.

Figure 1: the change of solved sample mass during
investigation of acid compositions

As it is evident from figure 1. with the surfactant
concentration below 1%, the solubility has decreased
intensely, and therefore further increase of surfactant
concentration dos not provide significant effects.
At the second phase, the effect of samples treatment time is
investigated. Result are presented in figure 2.

EXPERIMENTS AND DISCUSSION
The main idea
The main idea of this method (complex technology of
hydrodynamic effect) is to use the moving energy of a multiton (heavy) weight wellbore fluid. If the tubing contain up to
8 tons of liquid, then for its acceleration up to 10 m/s an 800
kJ motion energy is required. The submersible devices are not
capable of providing such amount of energy. This energy can
be only provided using torpedoing or hydraulic fracturing
methods.
For crack opening it takes at least 0.5 seconds, so during the
movement of the fluid mass cracks have enough time for
responding to pressure changes. During fluid movement the
bottom hole formation zone is washed out, besides that the
cracks are intensely developed, lengthened and branched. The
moving mass of the fluid affects both the bottom hole
formation zone, and the rocks along the formation [13-16].

Figure 2: The change of samples mass versus treatment time

As it is evident from the figure, Linear alkylbenzene sulfonate
(LAS) and Catamine after 10 minutes neutralize the acid
influence, which can negatively affect the depth of acid
penetration into the formation.
At the other hand Sodium dodecyl sulfate (SDS) firstly has a
negative effect on the solubility of the acid composition, but
after some time its graphic become linear. Synthanol shows
the most stable results.

The implementation of technology
For effective well repair, it is advisable to replace the down
hole formation fluid with brine containing surfactant, and
bring it into a regular intensive movement.
In addition, there is a possibility to combine the
hydrodynamic influence technology with acid treatment
method. For this purpose the inhibition effect of different
surfactants has been investigated. Four compositions based on
the hydrochloric and hydrofluoric acids have been
investigated. The experimental investigation methods consist
of comparing the mass of carbonates rock’s samples before
and after acid treatment.

The result of laboratory investigations show that:
1)
adding surfactant into the acid composition as a
decelerator can reduce the volume of acid, which is
required for well bottom hole treatment. The acid
influence will be observed more deeply and more
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2)

significantly, which positively affect the reservoir
properties.
among the investigated compositions the most stable
results are shown by the acid composition containing
Synthanol.

The short kicks provide the development of fractures, which
form cavern in the bottom hole zone n increase the radius of
effectiveness.
The movement energy of the heavy fluid affects the bottom
hole zone and the formations. Oscillation with frequencies
less than one hertz have small damping, therefore the periodic
change of pressure is in the form of wave with low
frequencies into the formation provide redistribution of
tension in the rock, which positively affect on the fluid loss.
The results of hydrodynamic processes influence on the
formation and the fracture system development, which in turn
enhances the formation permeability is shown in figure 4.
The hydrodynamic effect technology is different from other
known technologies in the amount of used energy.
Application of this method requires highly efficient tools and
expensive technology. The first impact of the method can be
increased up to 5 times with the use treatment of the given
section, which reduce the requirement for force.
Depending on the geological and operational conditions
pressure changing outside the injection fluid, the frequency of
free oscillations of the vertical post wellbore fluid and the
speed of injection of the acid solution are regulated.

The implementation of this technology will be possible by the
use of high-speed valves, connecting oil-well tubing, lowered
to a depth of the middle perforated with drain capacitance
(ACN-10) and pumping unit (ANC-320) (Fig. 3). During the
processing of the bottom hole formation zone opening and
closing of valves is carried out for a time of about 0.3-0.5
seconds to swing weight drilling fluid at intervals, depending
on the depth of the well. For example, at a depth of 2000m the
oscillation period is about 3-3.5 seconds in shock wave
velocity of 1200-1400 m/s, which is returned to the surface of
the gauge displayed on the wellhead.
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