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Statement of the problem and its connection
with important scientific and practical tasks. The
limited resources for energy supply from traditional
sources, the constant rise in fuel and energy resources in
the arena of the world market, the need to reduce the
amount of pollutants into the environment, the desire to
have access to cheap energy sources make the world
community increase the share balance of the use of
alternative energy from renewable energy sources in
energy. In order to overcome acute energetic, economic
environmental, social and political tension in the state,
Ukraine needs a transition to dternative energy.
According to the authors [1], the main forms of
renewable energy development should be: projects that
will be implemented by state and private enterprises or in
the form of private-public partnerships. One should be
aware of the fact that the world today has entered an era
of developed innovative processes - equipment and
technical systems are based on high technologies using
the latest achievements of fundamental and applied
research. Ukraine needs to implement transition from
energy-saving to innovative technology. The innovative
structure of the technological renovation of the heat
supply system of settlements of Ukraine should be based
on scientific achievements, logistical, financial, personnel
resources. The development of the modern Ukrainian
economy depends directly on the growth rates of
production and consumption of energy from traditional
and non-traditional renewable energy sources. Ukraine
belongs to the countries that are only partially equipped
with their own energy resources. The overal level of
import of fuel and energy resources in the total supply of
primary energy is 35% (2015) which increases the risks
of energy danger.

The main factor that exacerbates changes in the
energy sector of the country is sharp increase, especially
in 2009-2014, of gas and ail prices, coa imports and

97

periodic imports of electricity [2], as well as the
international community's concern about the rapid pace
of climate change. In this regard the problem of
introduction of new technologies, in particular
environmentally safe, capable of replacing inefficient gas
boilers, the majority of CHP plants, replacing natural gas
with other fuels and increasing the share of alternative,
nonconventional energy which is only 3% today in the
heat energy balance of the Ukrainian state, has become
more acute than ever before. The global shortage of fossil
energy resources in the world leads to increase in the
importance of the effective use of alternative, non-
traditional energy sources. These resources include: solar
radiation, wind energy, small hydro energy, thermal
energy of the environment, the energy of sea waves,
thermal waters, as well as thermal discharges of industry,
which, incidentally, are quite promising for efficient use
in the territory of Ukraine [3].

Therefore, the short-term forecast shows that in
Ukraine there should be radical changes in the structure
of heat supply sourcesin the next decade.

The analysis of the latest publications on the
problem. As for the outlined issue, the questions are
under consideration both on the scientific and on the state
levels. Alternative fuel energy to the organic types and
perspective methods of its use were the subject of
research of such scientists, as O.M. Hromova, .M. Sot-
nyk, I.K. Bystriakov, A. A. Dolinskyi, O.M. Sukhodolia,
SV. Yermilov, V.V. Stadnyk, D.K. Turchenko, O.H.
Burdo, A.V. Prahkovnyk, A.I. Solovei, V.V. Prokopenko,
A.l. Shevtsova, M.H.Zemlianyi, A. Z. Doroshkevych,
V.V. Verbytskyi, T.V. Riauzava, O.V.Melnychenko and
many others, however today there are many open
guestion in relation to introduction of energykeeping
technologies in Ukraine on the base of the use of
environment energy, namely: ways of financing, non-
fulfillment of the government programsin relation to the
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increase of part of renewed energy in the structure of fuel
and energy complex, absence of concrete levers of
influence from the state on producers and consumers of
unconventional energy.

Forming of the aims of the research. The
purpose of the work is to analyze the state of thermal
energy release by generating sources, investigate the role
and prospects of using energy-saving technologies with
the use of energy sources that ensure the economic
ecological efficiency of the heating process and
contribute to the achievement of the energy and
environmental (prevention of climate change) security of
Ukraine.

Giving an account of the main results and
their substantiation. Issues of energy security of the
state cover the most important spheres of life: economic,
political, social. The strategy of guaranteeing the
ecological safety of Ukraine's social and economic
development ultimately determines the economic
independence and sovereignty of Ukraine at the present
stage. It consists of the transition from the
implementation of individual or even complex measures
on resource and nature conservation, implementation of
the ecological and economic concept of comprehensive
rationalization of social production and ensuring its
sustainable ecological and economic, energy functioning.

It should be noted that the largest consumers of
heat energy in Ukraine are such sectors of the economy

as industry, housing and communa services and the
social sphere and agriculture. During the years of its
independence Ukraine has reduced the share of heat
consumption by the main sectors of the economy in the
heat and energy balance. The consumption of heat in the
industrial sector, housing and communal services and
social and agricultural sectors in 1990 amounted to 388
million Gcal, and 20 years later the heat consumption in
similar sectors of the economy amounted to only 232
million Gcal or 40.2% [4]. Such sharp decline is due
mainly to the decrease in output in the industrial sector,
especiadly large financial and economic groups of
enterprises that eventualy left the business arena.

Larger proportion of thermal energy in Ukraine
is generated by such sources as power stations, boiler
installations, electric boilers, heat-utilizing installations
for industrial needs and heating purposes. Analysis of the
structure of heat production by these systems for the
period 2006-2016 indicates the relative stability of heat
release (Table 1). The largest share of the production of
heat consumed is generated at boiler houses - amost
63%. At the expense of power stations, 28-33% of heat is
generated. That is, more than 90% of the thermal energy
is generated by power stations and boiler installations.
The heat generated by utilization units based on
secondary energy resources (SER) takes only 5-7% in the
overall balance.

Tablel
Release of thermal energy by generating sour ces*
Indexes Years
2006 2010 2016
Total, th. Geal 181663 152006 98956
% 100,0 100,0 100,00
including:
Power stations, th. Geal 51130,0 43771 33092
% 28,14 288 335
Boiler installations, th. Geal 115931 96567 60194
% 63,82 63,5 60,8
Electric boilers, th. Geal 43,0 45 —
% 0,02 0,0 -
Heat-utilizing installations, th. Geal 12892,0 10518 4583
% 7.1 7,0 46
Other installations, th. Geal 1667,0 1105 1087
% 0,92 0,7 11

*it is calculated by the author from data [5,6]

Secondary energy resources are the energy
potential of products, by-products and intermediate
products produced in technological units (installations)
and lost in the unit itself but may be partially or entirely
used for power supply [4]. Rational use of SER is one of
the largest reserves for reducing fuel consumption and
energy consumption of industrial products. SER can be
used directly without changing the type of energy carrier
(to meet the need for thermal energy and fuel) or with the

change in the type of energy through the producing
thermal and electric energy, cold or mechanical work in
waste disposal plants.

At the same time, according to the experts the
level of SER use including not only highly potential but
aso low and medium SER is only 40%. It should be
noted that the technology of heat production with the help
of heat pumps involves the possibility of using a large
part of unused SER (heat-cooling water, etc.). Heat
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pumps can work as unique installations for the disposal
of low and medium potential SER. The urgency of the
effective use of SER is related to the need of improving
technological processes and reducing the heat loss of
high potential [4]. Utilization of SER of low-potential
heat also contributes to the protection of the environment
from thermal pollution. It is this factor associated with
the receipt and use of energy resources in recent decades
has a significant impact on the cost of energy production,
on the choice of type of power plant and its location.

In 2016 emission of pollutants into the air from
stationary sources of pollution, compared to 2015,
increased by 7.7% and amounted to ailmost 3.1 min tons.
In addition, from the stationary sources of pollution 150.5
million tons of carbon dioxide reached the atmospheric
air (by 8.4% more, compared to 2015) - the main
greenhouse gas that affects climate change [5]. Increased
consumption of energy from renewable energy sources is
an important part of the package of measures required to
comply with the Kyoto Protocol to the UN Framework
Convention on Climate Change [3].

It should be noted that the use of renewable
energy sources is a powerful market with a powerful
multiplier effect in education, science and production
which requires and absorbs a significant amount of
investments [1].

As far as Ukraine is concerned the development
of renewable energy is restrained by a number of
obstacles among which are the main ones[1]:

— firstly, financial barriers (limited domestic
sources of financing of economic entities and their low
creditworthiness, unattractiveness of this sector for ex-
ternal investors, high cost of equipment and research);

— secondly, information barriers (lack of
information on conditions for implementation and
benefits of renewable energy sources, lack of exchange of
positive experience in solving local energy supply
problems through renewable energy sources);

—thirdly, organizational and institutional barriers
(lack of regulatory base in the field of support for the
development of renewable energy sources, institutions
capable of active implementation projects in the field of
using renewable sources of energy).

It should be noted that many scholars and
practitioners point out that the transition to alternative
technologies in the energy sector will save the state's fuel
resources and that the cost of energy produced by
alternative sources is aready lower than the cost of
energy from traditional sources. Prices are decreasing on

dternative energy, on the traditiona one - they are
constantly increasing.

In Ukraine there are al prerequisites for the
rapid development of renewable energy, says Bortnyuk T.
The main factors of renewable energy development are
(8l:

- lack of sufficient volumes of own organic fuel
in Ukraine, energy dependence on itsimport;

- urgent need to update the equipment in the
power industry;

- the date policy on integration into the
European Union adopted in Ukraine which requires the
achievement of the high level of use of renewable energy
SOUrces;

- urgent need to significantly improve the
ecological situation in Ukraine.

The use of non-traditional and renewable energy
a the present stage of the Ukrainian economy's
development is inadequate and does not correspond to the
European level. However, gradual steps in the legislative
and regulatory base of the state have pushed to the further
development of aternative energy in Ukraine.
Comparison of the current state of affairs in this field in
our country and developed countries shows that the
declarative legal documents are not backed up by
practical steps. For the implementation of the energy
strategy, more attention should be paid to the explanatory
work among the population. In fact the awareness of
personal responsibility for reducing the ecological burden
on the planet forms the general public "green" thinking,
provokes the emergence of new ideas and progressive
views and as a result gives impetus to further progressin
the field of aternative energy [9]. According to the
authors [10], one of the main factors of the development
of Ukrainian energy industry is the definition and study
of non-traditional renewable energy sources, the
development of alternative types of energy resources and
the prospects of their use.

Conclusions and prospects of the further in-
vestigations. Mora out-of-date and physical wear of the
thermal power park of the fuel and energy complex of
Ukraine, high energy dependence, environmenta
situation, high economic costs of the heating of the
society testify to the need for effective steps in the
regulatory and legidative base for the development of
various types of alternative energy and stable attractive
investment conditions for doing business for investors
which will lead to the state's economic and environmental
security.
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ANbTEPHATUBHAA SHEPTETUKA B CUCTEME 3KOHOMMUKO-
9KO/IOM'MYECKOMN BE3ONACHOCTU TOCYAAPCTBA

B ctatbe paccmaTpuBaeTCs 3KOHOMMKO-3KOMormyeckne npobnembl aHeproobecneyeHns YKpauvHbl,
BbI3BaHHbIX 9HEPro3aBMCUMOCTbBIO rocygapcTBa OT UMMOPTa TOMMIUBHO-3HEPreTUYeCKMX pecypcoB, a Takke
yBenmyeHnem obbema BbIOpOCOB BpeadHbIX BELLECTB B OKpYXatoLwyo cpeay. PaccmarpmBaeTcsa nepcnekTu-
Bbl M MPEMMYLLECTBa MCMNOSb30BaHMSA anbTEePHATMBHbBIX TEXHONOrMN TennoobecnevyeHms Ha Gase TexHOIo-
MM NCNONb30BaHWS SHEPTMM OKpYXatoLLen cpeabl.

[MpoaHanuanpoBaHO COCTOSIHWE U ANMHAMMKA OTMyCcKa TEMnfoBOW SHEPTUN FEHEPUPYIOLLUMU UCTOYHU-
Kamn 3a nocrneaHue rogbl. OnpegeneHbl OCHOBHbIE MPEnsATCTBUS U hakTopbl pa3BUTMS BO30OHOBNSIEMOW
3HepreTukn B YkpauHe. NpoaHannanpoBaHbl CTaTUCTUYECKNE AaHHble N0 06bEMOB BbIOPOCOB BpedHbIX Be-
LLLeCTB B OKpYXatoLLlyto cpeay, U ux ysenunyeHune Ha 8,5% (2016) no cpaBHeHWo ¢ NpeablayLnm roqomM CBu-
0eTenbCTBYeT O HEOOXOAMMOCTU BHEOPEHUS OEACTBEHHbIX pearibHbIX LAaroB MO YMEHbLUEHUIO BbIOPOCOB
CO2, yto 1 TpebyeT Mepbl, Heobxoanmele aAnst cobnogeHns KnoTckoro npotokona kK PaMo4HOM KOHBEHLMM
OOH o0 KnMMaTU4ecKnx N3MeHeHusX.

MoparnbHasa ycTapenocTb M dmandeckas WU3HOLUIEHHOCTb TEMNSO3HEepPreTMYeckoro napka TOMMAMBHO-
3HepreTM4ecKoro Kommnnekca YKpawHbl, BbICOKas 3HEpPro3aBUCUMOCTb, dKOMormyeckas cuTyauusi, BbICOKUE
3KOHOMMYECKMe 3aTpaTtbl TennoodbecneyeHns obLiecTBa CBUOAETENBCTBYIOT O HEOOXOANMOCTU OENCTBEHHbBIX
waroB B chepe HOpMaTMBHO-3aKOHOAATENbHON 6a3bl pa3BUTUA PasfMYHbIX BUOOB anbTEPHATMBHON SHepre-
TMKM 1 CTabUNbHbLIX NPUBNEKATENbHO-MHBECTULMOHHBIX YCITIOBUA BeAeHus BusHeca Orisi MUHBECTOPOB, YTO
npvBeaeT K 3KOHOMMKO-3KONorn4eckom 6e3onacHocTv rocyaapcTsa.

KnrouyeBble croBa: 3Heprus okpyxatowen cpeabl, 3KOHOMUKO-3KOMorMyeckne npobnemsl, anbtep-
HaTMBHble 3HeprocbeperatoLLme TEXHONOMMK, anbTepHaTUBHas BO30OHOBNSIeMasi 3HepreTuka.
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ANNbTEPHATUBHA EHEPIETUKA B CUCTEMI EKOHOMIKO-
EKOJOINYHOI BE3NEKN OEPXXABU

Y cTaTTi po3rnsgaeTbCs €KOHOMIKO-EKOIOriYHI Npobnemu eHeprosabeaneyeHHs YkpaiHu, BUKMIMKa-
HMX eHepro3anexHicTio Aep>xaBu Bif, iMNOPTY NanNMBHO-EHEPrETUHHUX PECYPCIB, @ TakoX 36inbLueHHAM 00 -
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CATy BUKUAIB LUKIANMBMX PEYOBUH Y HABKOJMLLUHE cepeaoBuLle. Po3rnagaeTbca nepcnekTnem i nepesaru Bu-
KOPUCTaHHS anbTepHATUBHUX TEXHOMOrIN Tenno3abeaneyeHHss Ha ©asi TEXHONOri BUKOPUCTAHHS eHeprii
HaBKOMNULLIHLOIO CepeaoBuLLa.

lMpoaHanizoBaHO CTaH i AUHaMiKka BigNycKy TEMOBOI €Hepril reHepylyYnMn gxepenamMmm 3a OCTaHHi
poku. BusHauyeHO OCHOBHI nepelikoan Ta akTopu pPO3BUTKY BIOHOBMOBAHOI eHepreTukn B YKpaiHi.
lMpoaHanizoBaHO CTAaTUCTUYHI AaHi MO 0OCAriB BUKUAIB LUKIAMMBUX PEYOBMH Y HAaBKOMMWLLHE CEPEdOBULLE, i iX
306inbLUeHHst Ha 8,5% (2016 pik) B NOPiBHSAHHI 3 MONepeaHiM POKOM CBiAYNTb NPO HEOBXiAHICTE BNPOBaAXEH-
HS OieBUX pearbHUX KPOKIB LL0AO 3MeHLeHHs Bukunais CO,, Wo i BuMarae 3axofis, HeobOXiaHMUX Ans goTpu-
MaHH4A KioTcbkoro npotokony Ao Pamkosoi koHBeHUii OOH npo kniMatuyHi 3MiHW.

MopanbHa 3acTtapinictb i isvyHa 3HOLLEHICTb TEMMOEHEePreTUYHOro napky nanvBHO-eHepreTUYHoro
KOMMIieKkcy YkpaiHu, BUCOKa eHepro3anexHicTb, eKOnoriyHa cuTyauisi, BUCOKi eKOHOMIYHI BUTpaTu Tennosa-
Ge3neveHHs cycninbCTBa CBigYaTb NPO HEOOXIOHICTb OiEBUX KPOKIB Yy cdhepi HopMaTMBHO-3aKoHOA4aBYOi 6a3un
PO3BUTKY Pi3HMX BUAIB anbTEepPHATMBHOI EHEPreTukn i cTabinbHUX NprMBabnnMBO-iHBECTULIMHMX YMOB BEAEHHS
Gi3Hecy Onsa iHBeCTOopIB , LLO NpU3Beae A0 EKOHOMIKO-EKONOriYHOT 6e3nekun aepxaBu.

Knro4yoBi cnoBa: eHepris HaBKOMMWLLIHLOIO cepeaoBULLIa, EKOHOMIKO-eKOMOriyHi npobnemun, anbtep-
HaTMBHI eHepro3bepiratodi TeXHOMOrii, anbTepHaTUBHA BiAHOBNIOBasIbHA eHepreTuvka.
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