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Summary

Energy efficiency issue is a very important issue worldwide. Increase of
energy efficiency quality is one of the priorities for main pipeline operation. For
the purpose of increasing energy efficiency of pipeline transport operation of
centrifugal pumps of oil pumping stations and main pumping aggregates shall take
place in such modes that it ensures optimal economy within specific conditions
(through all possible regulatory methods).

For the efficient operation of oil pump stations of main pipelines it is
necessary that the operation of main pumps takes place only in working zones,
whereas the usage of other possible regulatory methods shall take place in the most
economical way for the specific operational conditions. The thesis provides
mathematical model of switching centrifugal pumping aggregate taking wheel
rotation frequency into consideration; engineering method of defining oil pumping
station mode parameters has been developed by ensuring maximum efficiency rate
and on the basis of energy expenditures of oil pumping station of main pipeline.
Based on natural and theoretical surveys preventive method for pipeline
nonstationary processes has been developed, that gives possibility of economizing
expenditures without penal sanctions, on account of reducing raw material losses
and substituting pipes. Operation of main oil pipelines is characterized by certain
operational mode that supposes unity of following technological parameters:
productivity and pressure as usual is a time-based variable. This change is triggered
by whole set of technological parameters related to system operational mode.

Technical-economic comparison of provided management method,
specifically together with well-known methods (bypassing, drosseling, rotor
changing), has been undertaken. On the basis of analyzing current regime
parameters, theory and practice of pumping devices of the pumping stations it has
been identified that efficiency rate maximization of centrifugal pump for the
regulatory issues of the main pipelines is not sufficiently developed. Also, new
method for managing new pumping aggregates which will ensure energy
efficiency operational mode of centrifugal pump and 3 versions of algorithm of
method realization shall be developed: efficiency rate maximization, adjustment of
rotation frequency and regulation due to hydraulic characteristics. Mathematical
model of operating system of the pumping device - main pipeline that enables
calculation with the wheel rotation frequency changes. Also, engineering
calculation method of pumping device of the pumping station mode parameters
that enables definition of mode parameters together with wheel rotation frequency
regulation, maximization of centrifugal pump efficient operation. Finally,
algorithm selection of operation of main pipeline pumping station has been
developed which envisages factors of energy expense effect levels of the system
operation and comparison of specific energy expense volumes for each method.
Algorithm selection has been developed for main pipeline pumping station that
envisages energy expenditure influence level factors of system operation that shall
be compared with energy expenditures for each regulatory method.
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The results of the survey can be wused for the development of thermal-
energy sector plan, for the increase of energy efficiency quality of main oil and oil
product transmission pipelines, main gas pipelines and other product pumping
pipelines, that gives us possibility to ensure technically scientifically justified
forecasts and relevant software.
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