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Resume

Recently, the design and operation of high-voltage power plants have
received increasing attention to their electromagnetic compatibility with human
life, as the main objects of electricity, the operation of which generates dangerous
industrial frequency magnetic fields are power lines and various high-performance
power lines. It’s notable that electromagnetic fields near power lines can be
negatively affected on specialized personnel, as well as people living or working
near power lines.

The service personnel of substations and transmission lines are long-term
and regularly are affected by the industrial frequency electromagnetic field, which
with systematic impact levels exceed the maximum allowable values, can cause
functional changes in the state of the nervous, cardiovascular and endocrine
systems.

Currently, is quite acute the issue of calculating the magnetic field
parameters of industrial frequencies in various power plants and, consequently, the
development of measures to reduce their intensity in the dissertation are used
analytical methods to solve the tasks set. Using of the analytical method is due to
the fact that it is less time consuming compared to other methods and can be used
with considerable accuracy in the calculation of overhead power lines magnetic
field.

In the first part of the dissertation are given the results of the literary
review. Generalized results of various studies of the electromagnetic circumstance
in the vicinity of high-voltage electrical installations; Modern representation of
the industrial frequency electromagnetic field impact on personnel; Brief
information on medical-biological examinations of electromagnetic fields on vital
processes in the human body; The calculating method of the induced currents in
the human body, because the induced currents in the human body allow to
characterize the intensity of the impact of the magnetic field in the human body.

Based on the literature analysis, the purpose of the work was set based on
the actuality.

The second chapter of the dissertation is devoted to the research of
methods for the study of industrial frequency magnetic field stresses and the
analysis of human safety problems in the vicinity of electrical installations, in
particular the overhead power transmission line.

In the wake of energy development, there is a growing need to develop and
improve the safety of staff at stations and substations. One of the most important
factors for this is the investigation of the electromagnetic situation and the
assessment of electric and magnetic field stresses under open distribution devices
and high voltage lines, Also, working on live power plants is one of the modern
forms of maintenance in distribution networks. Therefore, the main task of
network companies is to train a new generation of staff who, in accordance with
the regulations of the Ministry of State Surveillance and Health, ensure the
prevention of adverse effects on human health.



The third chapter presents the method of theoretical determination of
single-chain high-voltage overhead line magnetic field tension at the horizontal
position of the wires at the distance from the plan of the extremity, and the two-
chain method of high-voltage overhead line transmission magnetic line at the
distance from the plan to the horizontal line.

The same chapter also presents the methodology for calculating the electric
field voltage in the substation area and the methodology for calculating the
magnetic field in the vicinity of typical open voltage switchgear.

The fourth chapter of the dissertation presents the technical characteristics
of the electromagnetic field, a voltage level measuring device, measurement
methods, validation of a mathematical model for the theoretical calculation of the
magnetic field voltage of a high-voltage overhead power transmission line
developed by us and comparison with the results of experimental calculation.

The results of measurements carried out in the distribution equipment of
the 220/110 kV substation in Didube are presented. Next to each measurement
process is the value reflected by the measuring instrument.

From the data of the experiment conducted in the mentioned substation, it
can be seen that the value of the magnetic field tension near the support of the
overhead power transmission line is the lowest, because the line is at the greatest
distance from the Earth's surface. Due to the increase of the line hanging arrow
while moving along the line, the line gradually gets closer to the earth and
accordingly the magnetic field strength increases and reaches its maximum value
at the minimum distance of the line from the earth's surface and then begins to
decrease again. The magnitude of the magnetic field strength along the underpass
in the substation varies slightly but is two times higher than in the case along the
overhead power line.

The value of the magnetic field tension of 220/35/6 voltage and 125 MV
power transformer exceeds the long-term allowable values set by the norms.

At a 10 m distance from the power transformer, the magnitude of the magnetic
field tension decreased significantly, but the value of the electric field tension
increased.
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