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CEKLUS 1
EHEPTETHUKA, EJJEKTPOHIKA TA EJJEKTPOMEXAHIKA

1.1 MOAEJIIOBAHHSA POBOYUX ITPOLECIB
B TEIIJIO-TEXHOJIOTTYHOMY, EHEPTETUYHOMY OBJIAJIHAHHI
TA ITPOBJIEMHU EHEPI'O3BEPEXEHHSA
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RENEWABLE ENERGY SOURCES.
COMPREHENSIVE USE OF ENERGY RENEWABLE SOURCES

Tyutyunyk L. I.!, Redko 1. O.?

!National Technical University
«Kharkiv Polytechnic Institute», Kharkiv
2Ukrainian State University of Railway Transport, Kharkiv

One of the reasons for the limited use of renewable energy sources is the
discreteness of energy flows - the periodicity of receipt and variability of energy
potential, which does not meet modern requirements for energy supply to consumers.
In the process of large-scale implementation of wind and solar energy, the problem of
creating additional regulating capacities arises to ensure stable energy supply during
periods of absence of energy from renewable sources. In some cases, such a need is
fully justified, however, currently there are a number of technical means and methods
for solving this problem. These include measures to predict the energy balance of the
system, taking into account regional climatic features, "smart" regulation of energy
flows and demand management. The object of managed demand can be, in particular,
electric transport. Taking into account the features of renewable energy involves the
combined use of different types of RES, when the temporary absence of one type of
energy is compensated by the presence of another. The geographical dispersion of these
sources is also important, which enhances the effect of equalizing the total capacity.
Another purely technical means is the use of electric or thermal energy accumulators,
which not only provides a more uniform energy supply to consumers, but also prevents
losses of excess energy in peak modes, thereby increasing the overall energy and
economic efficiency of renewable energy. The use of the specified set of measures
together with special conditions for connecting RES facilities to the power system can
ensure significant volumes of renewable energy use on acceptable terms and with high
efficiency. Combined energy systems for residential and industrial facilities are quite
effective in operation throughout Ukraine. The best technical and economic indicators
of the use of RES are achieved with combined generation of electric and thermal energy
using various energy sources, both renewable and traditional, as well as energy storage
systems. The optimal ratio of individual elements in combined energy systems is
determined taking into account various factors, depending on the requirements for a
given system, and in all cases is aimed at reducing the uncertainty of generation
processes. Energy storage systems smooth out daily fluctuations in generation and
consumption. In autonomous power systems, storage ensures the reliability of energy
supply, and when working with an industrial power grid, it reduces the need for reserve
capacity. The issues of energy storage in power systems with a significant level of
development of renewable energy are among the most innovative. Another way to
prevent the impact of uneven RES energy on the stability of the power system is to use
forecasts of expected power in a time range suitable for early regulation of generation
modes.
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