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Resume

Computer software, economic and mathematical techniques are used to solve the
theoretical and practical problems for optimizing the gas distribution network of urban
areas. The main problem is both deterministic and probabilistically definite properties.

However, the results of analysis of the initial data in the field of optimization of gas
distribution networks using the statistical data shows that the deterministic approach is
imaginary. It does not allow us to take into account all possible deviations of technical and
economic parameters for optimal solutions.

It is necessary to provide the use of the technical and economic indicators for designing and
reconstructing the gas distribution network in order to prove the inaccuracies of
information in consideration of its objective properties.

The use of methodological provisions, with its economic-mathematical aspects and
computer calculations, using the analytical methods of determination of probabilities gives
a substantial economic effect.

A probabilistic analytical method developed in the work and principally new
adopted analytical images allow us to assess the economic losses of the state and gas industry
enterprises. This method enables us to develop the priority directions in the service and
determines the relevant sequence of restriction of gas supply to consumers until the loss is
minimized.

In order to improve gas management, e.g. for operational prediction, the
mathematical modeling is used, the process of probability of gas consumption by the main
factors — outdoor air temperature, wind speed and gas consumption through the pipeline;
the logical-combined model of the short-term prediction of the initial successive data, the
sliding and exponential models were created, and the appropriate computer software was
developed.

The dissertation work consists of: the introduction, five sections (with relevant
subsections), conclusion, list of drawings and tables and references. The work includes the
characteristics of distribution of probabilities in gas distribution networks, prediction of
uneven consumption of gas supply and the quality of service and risk analysis of the natural
gas distribution network.

The mode of gas consumption by the population of the cities and villages along the
main gas pipeline is a major factor determining the mode of operation of the gas
consumption system. Consumers use large quantities of gas for various purposes, which
predetermine various methods of gas consumption. The sharp changes in gas consumption
are frequent, in particular the process is determined by the following factors: the enterprise
operating mode and climatic conditions. Gas flow changes are also taken in consideration:
daily, monthly and perennial.

Several important tasks are performed in the work: in particular, the study of
reliability and safety method in the natural gas distribution network, for which the
probability parameters of corrosive defects are established; measures for reduction of
technological costs and technical losses in natural gas supply networks; according to the
natural data of the gas distribution industry, the method of smoothing the prediction series
of natural gas consumption is determined; also the probability characteristics of the gas
distribution facility are established. The obtained data create the database which has not
been yet available.
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The objective nature of the inaccuracy of the initial information requires a
fundamental review of certain issues, which implies not only the optimization of the gas
supply systems, but also other factors.

The work reviews the principles of determining the losses of gas with consumers
and their methods.

According to the references, the main problem is that the technical and economic indicators
do not provide for the primary information inaccuracies and their probabilities in the
optimization of gas distribution networks,

The work deals with the qualitative analysis of the gas distribution network, in
particular the construction of the Ishikawa diagram and the ranking of faults. This analysis
shows that the faults in the gas distribution network should be considered first of all to
implement the damage elimination measures. We’ve shown that in order to improve the
production process, the effectiveness criterion of gradual realization is used with a dynamic
complex feature. The following characteristics are used for those methods: checklist,
Ishikawa’s causal diagram and Pareto chart, histogram, scatter chart, control chart and
expert analysis.

The dissertation work considers and identifies the problem of rational development
of urban gas supply system. In this work, the method of predicting the occurrence of
emergencies (accidents) has been developed, which is practically used. An algorithm of
practical implementation is developed, which comprises the following stages: main stages
of existing risk assessment methods based on the synthesis of expert and probability
approaches to the analysis and prediction.
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