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Abstract

Managing the technical condition and integrity of the gas transmission system is an
important task. Its effectiveness largely depends on the technical diagnosis of defects and
the availability of their parameters over time, on the reliability and efficiency of data
mining. Control and monitoring of the technical condition of gas pipeline systems
includes periods of early failure, normal and fatigue. The issues of reliable and safe
operation of main gas pipelines affect not only the gas transportation system, but also
many other industries, and also have a significant impact on the concept of the country's
energy development. The current processes on the main gas pipelines are stochastic,
stochastic transport and gas supply processes, the composition of natural gas, etc. It is clear
that this process is controlled by event trends and average parameters. Therefore, the
parameters are usually considered to be deterministic and the mathematical expectations
of the parameters are accepted.

The paper considers stochastic events in accordance with natural data: 1. Statistical
(probable) results of the heat capacity, density, gas composition and, consequently, the
Wobbe number coming to Georgia from Azerbaijan and Russia; 2. Study of the internal
pressure in the main gas pipeline of Adjara and, accordingly, the development and
analysis of falls of this magnitude.

Object and methods of dissertation examination: The purpose of the dissertation is
to study the indications of the quality of the natural gas composition on the main gas
pipeline (main gas pipeline North-South, main gas pipeline South and Adjara main gas
pipeline). Also study the stochastic parameters these pipelines and components of natural
gas (pressure, flow rate, density, heat capacity, Wobbe number). In order for the results to
be obtained in the statistic, the functions of probability distribution and analysis of falls of
this magnitude are used.

Also, when solving problems set in dissertations, the basic principles of
hydrodynamics are used, as well as probability-statistical methods, theory of sequence,
methods of solving problems, optimization of the main gas pipeline and others.

The paper discusses the tasks of the study: statistical processing of sequences of
natural gas supply - consumption values with a long period of columns based on field data
and determination of the values and the corresponding functions of probabilistic
characteristics. The stochastic values of the time values of the heat capacity of natural gas
and the number of internal pressure drops were processed. In general, and in particular
for Georgia, a natural gas interchangeability scheme has been established.

The main results and novelty of the article are: Statistical information on the
inaccuracies of certain parts of the pipeline in the process of exploitation presented in
terms of time dynamics succession, which allows to assess the tendencies and their
changes.

In the dissertation are considered on the basis of natural data Statistical processing
of long-term series of supply-demands of natural gas in Georgia and determination of
values and functions of probabilistic characteristics (natural gas heat capacity, density, gas
composition statistics, internal pressure values). Are identified factors and patterns that
combine operational characteristics, in particular, statistical characteristics of the amount
of chemical compounds in natural gas. The method of interchangeability of the Wobbe

30



number of natural gas is established and the corresponding diagram is constructed. An
algorithm has been developed for the energy market of the gas sector of Georgia, the
existing energy potential, in particular the area of the Wobbe number diagram.

The scope of the obtained results and its implementation: On the basis of the first
developed model based on the natural statistics of the main gas pipeline, the mechanism
for the formation of a new method and the dependences of the pipeline pressure time
indicators, in particular, the statistical series of the internal pressure of the pipeline and
the method based on the theory of loss of these values, was studied . The resulting
methodology allows us to issue practical recommendations for the main gas pipeline,
which will extend the assigned resource of the facility.

Also, for the first time, statistical processing of long-term series of natural gas
supplies and costs (indicators of heat capacity, density, gas composition) and the
establishment of values and functions of probabilistic characteristics are proposed for the
first time.

The characteristics and patterns directly related to the process of fuel combustion,
in particular the Wobbe number, are revealed, by means of which the method of
interchangeability of the Wobbe number of natural gas in Georgia and the algorithm for
calculating the Wobbe number are established.
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