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ABSTRACT

Tytiuk V. Scientific bases of controlled startup of powerful electric drives,
optimized for energy efficiency Qualification scientific work as a manuscript.

Thesi s f odegreein Emgingering Scigence for the specialty 05.09.03
Electrotechnical complexes and systems (li41Power engineering, electrical
engineering and electromechanics)Kryvyj Rih National UniversityMinistry of
Education and Science of Ukrajri€ryvyj Rih, 2019.

Thesis defense will take place at a meeting of the specialized academic cou
D 45.052.01 in Kremenchuk Mykhailo Ostrohradskyi National University.
Kremenchuk, 209

The startup processes of powerful electric drives have a significantatrgra
the technical and economic performance of the enterprise, which is associated wi
significant increase in resource costs in startup modes. The complexyautdir
nature of the influence exerted by the starting processes, led to the lackrefit&o
development, dedicated to the control of the starting processes and hardw
implementation of starting devices that optimize the starting processes of power
electric drives.

The dissertation is devoted to the solution of the actual scientifigeactical
problem of creation of scientific basis for optimization of energy efficiency o
processes of staup of powerful electric drives with the use of operational analysis o
a complex of resource costs and the cumulative result of the prostas-op, which
will provide an opportunity for structural and parametric optimization of -sgart
complexes and systems based onstarefficiency.

It has been established that the most significant components of the resource ¢

of the stadup proces are electricity consumption, technical resource of



11

electromechanical equipment and additional economic risks associated w
disruptions due to the local decrease in the quality of the supply voltage.

The efficiency of the stadp process is determinég the ratio of resource costs
and the cumulative result obtained, as well as the duration of theistarbcess. The
necessity of development of existing mathematical models of electromechani
systems to the level of the resource model, which shaitkermiine the resource costs
and created a useful cumulative result of the starting process, as well as its duratio
substantiated.

The dissertation has solved the problem of creating mathematical models
determining the quantitative characteristofsenergy consumption, equipment wear
and additional economic risks by the values of technical state variables in thestart
process.

To aggregate all types of resource costs into one class, a system of compar
units is used. Mathematical modeling h&l®own that for the considered types of
electric drives, the increase in stagd time is accompanied by an increase in energy
consumption and a decrease in the wear of electromechanical equipment, and
dependence of the integral estimation of the nesoaosts of the staup process is
extreme.

For the first time, the criterion for the efficiency of the stgtprocess is
developed, which is determined by the ratio of the square of the expert estimate
kinetic energy, minus the expert estimatesa@isumed electricity, equipment wear
and additional economic risks at the moment of completion of theugtgotocess, to
the product of expert estimates of kinetic energy and the wear of the equipment by
startup process.

It is established that theedendence of the starp process efficiency for electric
drives of different types on the influence of control. has a single maximum th
determines the best start time for the drive.

The optimization problem of controlling the stap of powerful electc drives
is formulated as a ordimensional on&riterion problem with a continuous type of

values of control effects and limitation of control influence. The structure of the sear
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engine of the extreme control system of process otgpadf powerfulelectric drives
by the criterion of its efficiency is offered.

The technique of selection of electromechanical equipment of the managed st
up systems based on the comparative analysis of the efficiency index is developed

In the dissertation it is estidhed that the offered indicator of efficiency of
startup under certain restrictions coincides with management on speed and at
minimum of resource consumption and has a wider scope.

The influence of probabilistic processes on determination of theé-ugtar
efficiency index was performed, analytical expressions were obtained to determine
mathematical expectation and variance of the-siagfficiency index, the distribution
density and the integral function of the staypt efficiency index distribun.

In order to increase the speed of the search engine to control the process of s
up by the criterion of its efficiency in the dissertation, a method of dynami
identification of the active resistance of AC motors was developed. For the first tinr
an expression was obtained to calculate the active resistance of an AC motor phas
the ratio of the average value of the integral voltage function to the average value
the integral current function.

The main theoretical results obtained in the dissen are tested on
mathematical models and experimentally.

Key words: controlledstartup, operational approach, accelerated wear, optima

use of resourcesesourcemodel, efficiency index, identification of active resistance.
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