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ACID-PERFORATION FRACTURE

Abstract. In the course of developing wells their daily production rate begins decreasing overtime, and subsoil
users need to carry out measures to increase oil recovery of productive layers. In oilfield practice there are well-
known methods of intensifying oil recovery, such as deep penetrating perforation with the use of thermo-gas-cumu-
lative effect (perforation with forming cracks up to 4 meters), and methods of chemical treatment of the formation
that permit increasing the productivity factor by dissolving a part of the formation skeleton and forming oil drainage
channels. These methods have recently proved well and have been widelyused in the primary and secondary opening
of reservoirs and in increasing oil recovery of oil reservoirs. However, these methods of layer intensification have
certain drawbacks. In this regard in this article, there are considered factors affecting the reduction of oil recovery
from the layers. There are analyzed advantages and disadvantages of present-day methods of chemical treatment of a
layer and the method of perforation with the use of the thermo-gas-cumulative effect. There has been revealed and
justified the need for the joint use of these methods. The authors propose to combine the two technological processes
and present a new technological process that will combine the advantages of both technologies, as a result of which
their effectiveness will increase. The essence of the process is to carry out deep penetrating perforation with simul-
taneous injection of chemical reagents into the formation, in order to study and to fix the formed cracks in the
formation which leads to a significant increase in the inflow of formation fluid into the well.

Keywords: perforation, enhanced oil recovery, acid treatment, secondary opening of layers, swabbing, near-
well region, cumulative charge.

After drilling and opening productive oil layers there begins thewell development process, that is the
complex of operations to call the inflow of formation fluid from productive horizons. Over time the layers
are depleted, the daily production rate drops, and the first place for the subsoil user is the issue of oil
recoveryintensification.

It is advisable to carry out measures to increase oil recovery after determining the coefficient of their
residual oil saturation by such methods as pulse neutron-neutron logging (PNNL), pulse neutron-gamma
spectrometriclogging (PNGSL), broadband acoustic logging (BBAL). There are the following factors that
reduce oil recovery:

- reduction porosity in formation and collapse of cracks due to forming compressive stresses in the
well walls after drilling and perforating casing;

- the blocking effect of water that is caused by surface and capillary phenomena occurring in the pore
space under the action of mutual displacement of immiscible liquids, since the phase permeability of oil is
less the more is water saturation;

- forming hydrophobic areas in bitumen reservoirs if the drilling mud penetrates into the formation to
the depth of about 0.2-3 m;

- forming a mud cake on the well walls in the perforation interval;

- swelling the reservoir rock (clay rocks are especially prone to this);

- swelling clay particles contained in the pores of the reservoir;

- forming stablewater-oil emulsions in the reservoir, as well as insoluble precipitation as a result of
mteraction of formation fluids and filtrates;
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- phase transformations occurring in the formation fluid (for example, the evolution of gases from oil
and their dissolution in filtrates, etc.);

- clogging pores of the formation with solid particles (colmatation) penetrating into the collector
together with the filtrate;

- changing the properties of the rock surface in the filtration channels (hydrophilization) due to
increased water saturation of the rock pore space;

- changing pH of the medium [1].

In oilfield practice methods for intensifying deeply penetrating perforation with the use of thermal-
gas-cumulative impact (perforation with forming cracks up to 4 meters) are well known. These methods
have recently proved well and have been widely used in the primary and secondary opening of reservoirs.
However, this method of intensification has certain drawbacks. When forming a depression of more than
30 MPa there takes place a microcracks collapse due to the impact of rock pressure and displacement of
rock particles which leads to decreasing rock permeability [2].

Another way to increase wells productivity is the methods of chemical treatment of the formation that
permits to increase the productivity factor by dissolving a part of the formation skeleton and forming oil
drainage channels. The methods of chemical treatment of the formation also have certain drawbacks.
When chemical reagents are injected into the reservoir, the most permeable interlayers are first processed,
and thus less permeable interlayers are not involved in the process of operation which in turn leads to the
incomplete production of the reservoir [3].

In practice it is worthwhile to use a comprehensive approach to solving the above-mentioned
problems, combining the two technological processes and presenting a new technological process that
permits to increase significantly the capabilities of both technologies. The essence is to carry out deep
penetrating perforation with simultaneous injection of chemical reagents into the formation with the
purpose of working out and fixing the formed cracks in the formation which leads to a significant increase
in the inflow of formation fluid into the well.

Acid-perforation fracture of the formation consists of 3 stages:

1. Perforation-reperforation of the productive interval. In the well on the pump-tubing string (PTS),
depending on the thickness of the layer being treated, there is lowered the apparatus of the complex action
of the required length. The internal filling of the apparatus presents a frame equipped with cumulative and
gas-generating charges. The outer part of the perforator housing, depending on the results of the software
simulation of the processing design, can also be equipped with a gas-generating shell (figure 1).

Figure 1 — Perforator body:
1 (red) — cumulative charges; 2 (green) — gas charges

The apparatus is activated by means of a hydro-mechanical initiating head by raising thepressure in
the PTS tubing string to a predetermined value, or by dropping the impact rod from the wellhead [4]. The
depth of penetration, depending on the power and weight of the explosive of the shaped charge, can reach
1600 mm (figure 2).

2. Thermal-gas impact. After opening the formation by cumulative perforation that in turntriggersgas
generating internal and external charges, the collector loading is immediately formed by the burst pressure
directly into the perforation channels.




ISSN 2224-5278 Cepus ceonoeuu u mexnudeckux Hayk. Ne 2. 2018

Figure 2 —Perforation of productive layers

Pressure raises the column of fluid in the well. After arriving the reflected pulse from the surface of
the borehole fluid, the pressure in the treatment zone becomes less than hydrostatic pressure and the
reaction products with sandy-argillaceous particles are removed from the reservoir cracks. The duration of
such "depression-repression” cycles is approximately 101-102 s. which facilitates the cleaning of the near-
well zone of the formation with the simultaneous forming of extended channels in the reservoir, and
effectively improves the hydrodynamic connection of the well with the formation over a wide range of
porosity and permeability values (figure 3).

Figure 3 — Thermal-gasimpactonthelayer







