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Abstract

Development of Georgia’s economy requires improvement of energetically
situation connected with increasing of oil and gas extraction depending from enlargement
of boreholes drilling volume. The successfully ending of boreholes construction depends
from quality cementation of casing pipe. The sub-quality fulfilling of this processes
causes fluids drill string-borehole annulus show, creation of micro fissures between
casing pipe and cement stone, in cracked and absorber layers arise serious problems
connected with hydrostatic pressure of cement grout. Solution of given questions is very
actual inquired the qualitative and efficient fulfilling of boreholes casing; this process
consist by different stages among which the main is casing’s cementation. To the solution
of these problems the dissertation work is dedicated where the results of modern
experimental investigations are given and technological methods are developed.

As object of investigation close to Thilisi oil-and-gas bearing district is selected.
Solution of assigned task has been realized by study and analyses of literature sources,
also by foresee the problems aroused during the cementation of boreholes. Coming out
from these circumstances by drilling of boreholes in absorbing layers for qualitative
cementation of casing pipes the investigation works have been carried out for the
purposes to receive lightered grouting mortar, to improve the cohesion of these solutions
with walls of borehole and surface of casing pipes, to accelerate and retard time of cement
grout’s hardening. The data of above mentioned investigations are developed by method
of mathematical statistics, namely using the dispersion and regression analysis.

In the chapter I there are represented the methods of lightered grouting mortar
selection for cementation of boreholes in cracked and absorber layers. The critical
analysis of boreholes cementation technology is given and on the basis of this technology
the goals and tasks of investigations are formulated. For the solution of these tasks the
certain investigation works have been carried out for improvement of grouting mortar’s
quality.

In the second chapter the investigation methods and works fulfilling conditions
are characterized. In the methods there are shown necessary apparatus for experiments
and rules of their use. Also the concrete conditions of borehole’s cementation on the
territory of close to Thilisi oil and gas bearing squares are considered, used technical
means and peculiarities of grouting works fulfilling are described.

In the third chapter the theoretical and experimental investigations are given for the
selection of microsphere grouting mortar composition and for improvement of cohesion
with contact surfaces to increase the degree of capsulation of annular space. On the basis
of investigations for the purpose to decrease the density of grouting mortar the glass
microspheres are selected which give possibility to receive the lover density grouting
mortars. For increasing of cohesion to grouting mortar was added 3.6 % of ®P-12
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polymer resin and 2.8 % of formalin. Addition of these components increases the
solutions watering capacity and adhesion strength. On the other hand durability of cement
stone on compression and cohesion strength with boreholes walls and casing pipe
increases. The composition of this grouting mortar is following:

- Portland cement — 46.8 %;

- Water — 46.8 %;

- Polymer resin ®P-12 — 3.6 %;

- Formalin —2,8 %.
Use of this composition will promote to qualitative cementation of casing pipes.
In the fourth chapter the results of laboratory experiments are considered for the selection
of types of grouting mortar consolidation time’s decelerators and accelerators.

By cementation of borehole’s casing pipes there should be foresee the depth of
borehole according to which the effective decelerators and accelerators of grouting mortar
consolidation time should be selected. In the deep boreholes it is necessary long time to
pump over the cement solution into the annular space therefore it is required to add to
grouting mortar the time’s cure retarder in order to delay the consolidation process till the
grouting mortar was not pumped over into the annular space. In relatively small depth
boreholes by cementation of casing pipes to cement solutions should be added
accelerators of consolidation times because of in small depth boreholes the grouting
mortar is quickly pumped over into the annular space and for the time saving it is
necessary that solution should be consolidated quickly. According to carried out
experiments more effective reactant — decelerator is the extract of grape industry waste of
which forms on the surfaces of cement particles film protected the decelerator function.
The most effective accelerator-aggregate is green alkaline solution addition of which into
the cement solution accelerates consolidation time of grouting mixture.

Use of grouting mortar’s consolidation time decelerator — extract of grape industry
waste and time’s accelerator — green alkaline solution is recommended by us for fulfilling
of grouting works on the territory of Eastern Georgia, namely close to Thilisi oil and gas
bearing areas.
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