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SUMMARY 

Improving the efficiency and quality of well drilling largely depends on improving the quality of 
information received. The quality of decisions made during drilling also substantially depends on the 
quality of information. Widely used in recent years in world practice, geological and technological 
research in the process of drilling allows us to solve a number of problems in the drilling process, when 
information about the section of the well being drilled is missing or is available in a limited amount. 
The application of the results of the complex of geological, geophysical and technological research 
allows you to more deeply study the section and thereby improve the quality of decisions. This paper is 
devoted to the analysis of information obtained during drilling, assessment of its quality, its application 
for identifying homogeneous intervals on the example of four wells in the Bahar field, which helps to 
improve the quality of decisions at various stages of drilling. 
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Introduction 
 
Improving the efficiency and quality of well drilling largely depends on improving the quality of 
information received. The quality of decisions made during drilling also substantially depends on the 
quality of information. The low quality of the information received is one of the reasons for making 
erroneous decisions, which in turn leads to complications, accidents, and in general, a decrease in the 
technical and economic indicators of well drilling. The aforementioned, as well as the experience of 
drilling wells and numerous studies indicate the need to use appropriate methods of data processing and 
analysis of information.  
 
This report is devoted to the analysis of information obtained during drilling, assessment of its quality, 
ways of applying various methods to improve the quality of information when making decisions at 
various stages of drilling. The paper discusses methods of data processing and information analysis, 
shows the feasibility of using various methods known from mathematical statistics and the theory of 
fuzzy sets, shows how to use complex geological-geophysical and geological-technological 
information. 
 
Methods of investigation 
 
The optimal decision-making when drilling wells requires an analysis of objectively existing, identified 
as a result of studies during the drilling process, qualitative and quantitative relationships of various 
geological and technological factors affecting the performance of this process, research and 
identification of the relationships between geological, geophysical, mechanical and technological 
characteristics of the section. Such regularities make it possible to further study the geological section, 
evaluate those geological characteristics that have not been previously evaluated, and also improve the 
accuracy of previously estimated characteristics and thereby ensure the development of a system for 
calculating the characteristics of the geological section (Dzhanzakov et al., 2019; Dyusenov, 2008). 
 
The analysis of drilling experience in various conditions shows that the desired result can be achieved 
by taking into account the interconnections between various technical, technological and geological 
characteristics that affect the performance of well drilling. In addition, it is necessary, in our opinion, 
also to use the level of development of various mathematical methods and software recently in 
classifying objects, constructing models that make it possible to make technological decisions 
complicated by the presence of uncertainty. 
 
When analyzing the operation of the bits, it is advisable to divide the section into homogeneous intervals 
and consider the patterns of changes in drilling performance within them. For these purposes, various 
classification methods have been proposed. One of the simple methods that allows this operation to be 
performed is the method of D. A. Rodionov, known from geology, which was applied in drilling 
(Efendiyev et al., 1991). According to this method, the massif over the entire depth is first assumed to 
be homogeneous, and then the Rodionov criterion for each interval is calculated according to the 
expression proposed by the author:  
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According to the analysis of (Rodionov, 1968), the values of the Rodionov criterion are distributed 
obeying the law of χ2 Pearson. Therefore, the program provides a comparison of each calculated value 
with a table one for a given level of significance within each interval. The intervals corresponding to 
the excess of the calculated value of the criterion over the tabular value χ2 of Pearson are the boundary 
between two homogeneous packs that are heterogeneous with each other. 
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To date, fuzzy logic has been successfully applied in the assessment and use of reservoir characteristics. 
Even in the past, researchers in the field of natural sciences noticed that many, at first glance, random 
events are accompanied by certain laws. Later, these regularities, or distributions, were closely 
approximated by continuous curves called “normal distribution curves of errors” and assigned to the 
laws of probability (Brown et al., 2000; Cuddy and Glover, 2002). In general, analysis shows that the 
solution of problems of modeling technological processes is significantly hampered by the presence of 
uncertainty associated with the use of random and fuzzy quantities. Random variables convey the fact 
that the studied quantities can take different values with different probabilities. Fuzzy quantities convey 
approximation in determining the values of these quantities themselves. In addition, fuzzy values may 
be preferable in case of insufficient statistical data and related information necessary for more reliable 
estimates. Such estimates of the mechanical properties of rocks can be made according to their physical 
properties, estimated using well logging using probabilistic-statistical methods and the theory of fuzzy 
sets. The study of the considered dependencies made it possible to develop a reasonable design scheme 
for assessing the characteristics of the geological section. 
 
Information analysis and results of investigations 
 
It should be noted that in the practical use of well drilling results, it is required to take into account the 
presence of noise. In this regard, it becomes necessary to study some random processes against the 
background of others (pulsed interference). One of the most effective methods is the automatic selection 
method, which was used in (Mirzadzhanzade et al., 1973; Aghayev, 1989) to estimate the useful 
signal in the operating parameters. The program that we used includes noise filtering when processing 
the d-exponent, and a change in the statistics L allows one to judge whether the system under 
consideration is homogeneous, i.e. from the value of L calculated for the indicator of drilling, it is 
possible to determine homogeneous intervals (Efendiyev et al., 2019). 
 
Let us consider the application of the noted provisions by the example of forecasting the lithology of 
the rocks of a section of one of the drilled wells by a set of features (hardness, abrasiveness, lithology 
indicator, porosity, permeability) obtained as a result of geological, geophysical and technological 
studies during well drilling. An analysis of the distribution showed that for each of the listed attributes, 
with the exception of permeability, it obeys the normal law (permeability obeys the lognormal law, 
therefore their logarithms are taken as its values). 
 
Fig.1 (a-d) shows changes in hardness and abrasiveness with depth in comparison with the rate of 
penetration for 4 wells of the Bahar field. Homogeneous intervals drilled by the same types of bits are 
also marked there. The data presented were processed by the “moving average” method, which allows 
to reduce the amplitude of the data scatter and to more clearly identify the trend of the considered 
parameter. 
 
Conclusions 
 
Thus, the development of modern technical means and technologies for the information support of the 
well drilling process and their widespread adoption can improve the quality of the information received 
and requires its appropriate analysis. Operational information obtained during the drilling process is of 
great importance when drilling wells, especially in poorly studied regions with difficult mining and 
geological and environmental conditions. At the same time, as can be seen from the figure, it is possible 
to conduct a comparative analysis of changes in the properties of rocks and the speed of penetration, to 
identify homogeneous intervals according to the properties of rocks and drillability in general, to trace 
the intervals of possible complications, etc.   
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    a)       b) 

 

 
c)       d) 

 
Fig.1. The results of the analysis of information on drilling wells in the Bahar field: 
a) well 8, b) well 19, c) well 40, d) well 72 
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