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Abstract

Dissertation work aims to use of energy saving methods and means of the
oil and oil products by the pipelines to optimize the regimes. The solution of this
problem is a very actual issue.

The main objectives of the research are: to determine the actual hydraulic
characteristics of pumping stations and pipelines for the Baku-Supsa oil pipeline.
Also the methods of optimizing the pumping equipment scheme (theoretical
positions and computer techniques); Selection of methods of regulating magistral
pump work and developing recommendations for their use; Development of
technologies of the use of autonomous power supply pumping stations;
Optimization of territorial distribution of energy resources and reduction of
energy losses in communications.

In order to verify the methods and algorithms used in the dissertation, the
Baku-Supsa dispatch information of the main oil pipeline is discussed; Database of
measurement and control systems carried out by pumping stations computer
programs as experimental data and other production information. In the
dissertation the study has been conducted by traditional methods (statistical
analysis, forecasting of time series, factor analysis and forecasting of economic
processes, evaluation and forecasting expert methods). Research found that they
have limited use to theoretical and practical viewpoint; Planning and optimizing
the loading of the product by oil terminals is a topical problem.

The work is dedicated to analyzing the energy efficiency of the oil and oil
products pipelines, as well as the main ways of energy saving exploitation of oil
pipelines. The energy efficiency of the sector is determined by the following key
factors: the energy costs of the station's own needs, which, in turn, are divided
into technological and supportive means; The volume of electricity losses - in
transformers, cable lines and in the insulation system. Also loss of oil products
during transportation and storage.

Regulation of the turbo mechanism engine - the use of drosseling has a
number of advantages. In stationary modes this is the device's low loads, reduced
leaks and other losses in the main pipelines. In dynamics, this is an improved
degree of regulation, reduction of the likelihood of hydro hammer, automating
interconnected variables management. A number of studies show that in some
cases its impact is significantly higher than energy savings.

In the work, the mathematical models for flow of oil and oil products are
established for stationary and non-state regimes. The efficiency of analyzing the
methods of equation of stationary regimes is considered. The concept and
determination of the pipeline highway characteristics has been obtained. It is
shown that management of drosseling method is related to the formation of
artificial characteristics of the pipeline. In the dissertation the method of
optimization of the parameters of pipelines is developed by the energy efficiency
criteria of pumping stations. The calculation methods for estimation and control of

31



pumping stations are available through different combinations of pump aggregates.
It is estimated that the use of this method allows to increase efficiency of pumping
station at the maximum cost of existing equipment. The software package of
technology risk characteristics, its use and evaluation has been developed.

In the work, held the process of regulating transient processes, which gives
us the possibility of rotation of turbo-mechanisms with high frequency; The
mathematical model of pressure and expenditure in the dominant point of the
hydraulic system has been developed, which shows that we have managed and
variable impact.

A mathematical model of energy efficiency of flow in the main oil pipeline
is obtained for the established regime. For the evaluation of the energy efficiency
criterion of transport, the concept is included and it will examine the coefficient of
the Pipeline linear part. This component during drosseling method gives us of
handling flow - energy saving. The resulting results can save energy 2-2.5 times.
Methods of building artificial pumping characteristics have been developed.
Mathematical Optimization Method for product shipping has been developed in
order to plan and optimize the loading of tankers with oil terminals. Using
computer technology programs, marine bottling terminals have been developed to
handle product loading in the tanker with considerable configuration pipelines.
Modeling of shutter-regulating and protective equipment is based on factual
hydraulic characteristics.

Experiments based on the Baku-Supsa pipeline showed that realization of
the model and its computer program will be adequately reflected during the
transition process in the system. In particular, during various interactions: pump
circuits, during loading oil in tankers, etc.

Modern mathematical models and software can be used in creation
construction documentation.

Adapted methodology for probability analysis of safety and reliability of mains oil
pipelines is provided by quantitative and qualitatively grounded criteria.
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