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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.
HYDROGEN ENERGY

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

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

Hydrogen energy, which deals with solving problems related to the use of
hydrogen as an energy carrier and storage medium, is an important direction in the
development of renewable energy. The main types of renewable energy sources are
characterized by periodicity in operation and changes in the magnitude of the energy
potential depending on the time of day and year. This instability reduces the energy
efficiency of the sources, therefore, when using energy from renewable sources, an
energy carrier is needed that is convenient for storage, transportation and use. For
energy systems based on RES, hydrogen as a universal energy carrier makes it possible
to create energy resources with different storage periods, including long-term
interseasonal energy reserves. Accumulation and storage of electricity is a serious
problem not only in renewable energy. Traditional power plants operate most
efficiently under conditions of constant power and full load, while the demand for
electricity is constantly changing during the day, week, month and year, and the
capacity of power plants has to be adapted to it. Only pumped-storage power plants
have the ability to store large reserves of electricity, but this creates a number of
problems. The use of hydrogen as an energy carrier and fuel will solve the problems of
creating balancing capacities in both renewable and traditional energy. Recently, the
problem of using hydrogen has acquired new practical contours. Crisis phenomena in
the energy sector, the problem of protecting the environment from the continuous and
threatening increase in pollution by oil and products of incomplete combustion of
organic fuels, primarily liquid hydrocarbon fuel in internal combustion engines and
diesel engines of cars, stimulate a sharp increase in interest in the possibilities of
expanding hydrogen production and its use as fuel in various sectors of the economy
and transport. The particular relevance of hydrogen energy today is due to the fact that
the implementation of gas pipeline supplies of "green hydrogen" mixed with natural
gas can beneficially change the role of the Ukrainian gas transportation system in the
European energy market, which will contribute to strengthening the energy security of
Ukraine and developing the country's export potential. A fairly wide range of further
uses of hydrogen in various sectors of the national economy makes such storage
systems extremely attractive. The versatility of hydrogen as an energy carrier allows
us to predict the future allocation of hydrogen energy as a separate branch of renewable
energy. The widespread use of hydrogen as a highly efficient and environmentally
acceptable energy carrier has been considered in recent years as the most promising
way to solve energy problems and significantly reduce harmful emissions into the
atmosphere. For Ukraine, an important aspect of renewable and traditional energy is
the use of hydrogen to create balancing capacities.
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