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Interruptions in electricity supply may have a series of failures that can affect banking,
telecommunications, traffic, and safety sectors. Due to the two-way interactive abilities, Smart Grid
allows consumers to automatically redirect on failure, or shut down of the equipment. Smart Grid
technologies are the costly ones; however, due to the mitigation of possible problems, they are
economically sound. Smart grids can't operate without smart meters, which may easily transmit real-time
power consumption data to energy data centers, helping the consumer to make effective decisions about
how much energy to use and at what time of day. Smart Grid meters do allow the consumer to track and
reduce energy consumption bills during peak hours and increase the corresponding consumption during
minimum hours. At a higher level of management (e.g., on the level of separate region or country), the
Smart Grid distribution system operators have the opportunity to increase the reliability of power supply
primarily by detecting or preventing emergencies. Ukraine's energy system is currently outdated and
cannot withstand current loads. High levels of wear of the main and auxiliary equipment of the power
system and uneven load distribution in the network often lead to emergencies and power outages. The
Smart Grid achievements and energy sustainability are also related to energy trilemma, which consists of
key core dimensions— Energy Security, Energy Equity, and Environmental Sustainability. To be
competitive on the world energy market, the country has to organize efficiently the cooperation of

" Oleksandra V. Kubatko, C.Sc. (Economics), Associate Professor, Department of Economics, Entrepreneurship
and Business Administration, Sumy State University;

i Diana O. Yaryomenko, Student, Oleg Balatskyi Academic and Research Institute of Finance, Economics and
Management, Sumy State University;

il Mykola O. Kharchenko, C.Sc. (Economics), Associate Professor, Department of Economics, Entrepreneurship
and Business Administration, Sumy State University;

v 1smail Y. A. Almashakbeh, PhD Student of Department of Economics, Entrepreneurship and Business
Administration, Sumy State University.

* This work was supported by the Ministry of Education and Science of Ukraine (Ne 0119U100766 «The
optimization model of smart and secure energy grids building: an innovative technology of enterprises and regions
ecologisation») and by project “Development of scientific and methodological foundations and practical tools of
financial policy of sustainable development of amalgamated hromadas” (No. 0117U003935).

** The publication contains the results of research conducted within the framework of the scientific research
work “Development of the Fundamental Bases of the Reproductive Mechanism of Socio-Economic Development
during the Third Industrial Revolution” (# 0118U003578). The publication contains the results of research conducted
within the framework of the scientific research work “Modeling the Eco-Innovations Transfer in the “Enterprise-
Region-State” System: Impact on Ukraine's Economic Growth and Security” (#0119U100364).

© 0. V. Kubatko, D. O. Yaryomenko, M. O. Kharchenko, I. Y. A. Almashakbeh, 2020.
https://doi.org/10.21272/mer.2020.87.01

28 MexaHi3m peryntoBaHHs ekoHomiku, 2020, Ne 1


https://doi.org/10.21272/mer.2019.84.08

Oleksandra V. Kubatko, Diana O. Yaryomenko,
Mykola O. Kharchenko, Ismail Y. A. Almashagbeh.
Economic and Environmental Aspects of Smart Grid Technologies Implementation in Ukraine

public/private actors, governments, economic and social agents, environmental issues, and individual
consumer behaviors. Ukraine gained 61 positions out of 128 countries in a list in 2019 on the energy
trilemma index. In general, Ukraine has a higher than average energy security position and lower than
average energy equity, and environmental sustainability positions. Given the fact that the number of
renewable energy sources is measured in hundreds and thousands, the network management is
complicated and requires a Smart Grid rapid response.

Keywords: economic development, Smart Grid, electricity supply, economic and environmental
efficiency.
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Introduction. The electrical network is always constructed as a one-way transmission
system. It consists of one or more very high-power generating plants, which distribute the
electricity to final consumers. The transition to renewable energy sources and new intelligent
devices require a smart approach to the energy system. Unlike fossil fuels, alternative energy
sources are not limited to geologically accumulated reserves. This means that their use and
consumption does not lead to the inevitable exhaustion of stocks. With the development of
sophisticated energy technologies, it arises as a question of applying them in industrial
production, since the bulk of the Ukrainian electric power stations and substations work on
"the last century"” technologies. Therefore there is an urgent issue at the moment to introduce
the work of the new high-tech security devices, monitoring, and control, which are related to
the Smart Grid concept.

The analysis of the recent literature. The Smart Building were analyzed by A. Buckman,
M. Mayfield, and S. B. Beck [1]. Active buildings in smart grids were analyzed by M. Bulut
M. Odlare, et al. [2]. The European smart cities were discussed by A. Kylili, and
P. A. Fokaides [6]. The Dynamic characteristics of smart grid technology acceptance were
discussed by C. Park, H. Kim, and T.Yong [11], while the Smart metering trends were
discussed by J. Leiva, A. Palacios, J. Aguado [7]. However, the general approach in relation to
sustainability issues is still deserved scientific attention.

The problem statement. Considering the facts of growing energy consumption and
energy dependence of consumers, it is needed to estimate the economic aspects of Smart Grid
technology implementation in Ukraine and compare the best available practices in the sphere.

Research results. There are many definitions of the smart grid today. The most general
and comprehensive interpretation of smart grids driven were by [3], and the smart grid is
considered as a smart electric network and intelligent digital communication technology,
which is able to generate energy from renewable energy sources, to provide consumers with
real-time information about their consumption. It should be noted that smart grids are also
very effective in the work of utility companies to reduce downtime.

Today interruptions in electricity supply, such as the shutdown, may have a series of
failures that can affect banking, telecommunications, traffic, and safety. This is a threat during
a cold season, when the owners of homes may be left without heat. In this case, the smart grid
facilitates the stable operation of the entire power system and make it more ready to address
emergencies. Due to the two-way interactive abilities, Smart Grid allows consumers to
automatically redirect on failure, or shut down the equipment. However, when there is a power
outage, Smart Grid technologies detect and eliminate the problems. In this case, the
technology of smart grids can minimize the problems associated with power outages. Smart
grids can’t operate without smart meters. Smart meters may easily transmit real-time power

Mechanism of Economic Regulation, 2020, No 1 29



On-pa B. Kybamko, /1. O. Apvomenxo, M. O. Xapuenko, |. 0. A. Anemawmaxoex.
ExoHomiuHi Ta exoJioriuHi acnexTH BIpoBazkeHHs TexHooriii Smart Grid B Ykpaini

consumption data to energy data centers. Such meters do help the consumer to make effective
decisions about how much energy to use and at what time of day. For example, if the
consumer has a three-zone tariff, then things like a washing machine will work at night.
Similarly, the consumer will be able to connect the electric car to charging so that the battery
would start charge at night or early in the morning when the cost of electricity is minimal.
Smart Grid meters do allow the consumer to track and reduce energy consumption bills during
peak hours and increase the corresponding consumption during minimum hours.

Another important advantage of the Smart Grid is power generators owned by business
entities, which are able to generate electricity when it is available from public services. By
combining the resources received, the entity may provide the work, for example, a medical
center, traffic lights, telephone system, and a grocery store. Thus, Smart Grid technology can
solve the problem of the old energy system that needs to upgrade energy efficiency and to
solve the issue, to raise consumer awareness of the link between the use of electricity and the
environment [3].

At a higher level of management (e.g., on the level of separate region or country), the
Smart Grid distribution system operators have the opportunity to increase the reliability of
power supply primarily by detecting or preventing emergencies. It is worth emphasizing that
the Smart Grid contributes to the energy efficiency of the energy system of a country as a
whole. Ukraine's energy system is currently outdated and cannot withstand current loads. High
levels of wear of the main and auxiliary equipment of the power system and uneven load
distribution in the network often lead to emergencies and power outages. It should be
emphasized that Ukraine has one of the highest in Europe indicators of the duration of
emergency power outages: 696 minutes per year on average in the country. For comparison,
the duration of an emergency power outage in Poland is 180 minutes, in Latvia, it is 104
minutes, and in Germany 13 minutes.

The NRG Expert Research report [9] justified that the introduction of smart grids could
reduce CO2 emissions throughout the world. Furthermore, it was found that the intelligent
network reduces energy losses and better integrates renewable energy. Therefore, the
increased use of intelligent power in the energy system can contribute to reducing carbon
emissions. Thus, the introduction of the intelligent network can lead to a reduction of CO2
emissions on 0.9-2.2 gigatons by 2050 [10]. To achieve the goals of the country, it is needed
to actively invest in the development of renewable energy sources since the smart grids around
the world are linked with the development of renewable energy. In 2017, investments in
renewable energy around the world amounted to 279.8 billion US dollars, and China
accounted for 126.6 billion US dollars or 45 % of global investment, the United States — 40.5
billion US dollars, and Europe — 40.9 billion US dollars [15].

According to the results shown in Table 1, it is clear that investment in the development of
renewable energy sources does not have a permanent nature that may be due to cyclical
economic processes — however, the existing capacity of renewable energy sources from year
to year increase. In addition, the number of countries that have political interests in the use of
renewable energy sources increased by more than 2.2 times.

A recent review of research revealed that the greenhouse gases (GHG) polluters are
beginning to take responsibility for damage caused by GHG emissions that can lead to climate
change. In this regard, energy generation companies have a strong incentive for the
development of energy generation from renewable sources technology [12]. Thus, according
to the International Energy Agency, the global investment needed in the development of
global energy to 2030 will be about 16 US trillion dollars, including more than $ 2 trillion on
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the development of smart grids. The total investment required for the development of the EU
energy system (including the expansion of networks (including “smart” grids), the
development of renewable energy sources and energy efficiency measures) by 2020, the
European Commission assesses the level of 1 trillion euros. According to the Commission,
half of the necessary funds can be obtained on the energy market, and the shortfall is proposed
to involve the expense of private investment [5].

Table 1
Selected global Indicators for Renewable Energy in 2010 - 2017.

Selected global indicators on | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
renewable energy

Investment in new renewable 237 279 256 232 270 285 241 279
capacity (annual) (10°$)

Power Renewable Energy | 1320 | 1360 | 1470 | 1578 | 1712 | 1849 | 2017 | 2167
(existing) (GW)

Hydroelectric  power  (current) 945 970 990 | 1018 | 1055 | 1064 | 1096 | 1086
(Gw)

Wind power (current) (GW) 198 238 283 319 370 433 487 539

Solar photovoltaic power (from 40 70 100 138 177 227 303 402
the network) (GW)

Power solar hot water (existing) 185 232 255 373 406 435 456 472
(GVtt)

Production of ethanol (annual) 86 86 83 87 94 98 | 98.6 106
(10°liters)

Biodiesel production (annual) | 185 | 214 | 225 26 | 29.7 30 | 308 31
(10°liters)

Countries with political interests 98 118 138 144 164 173 176 177
the use of renewable energy
sources

Build by authors according to [17]

In addition, the increase in the consumption of electricity by households leads to the
occurrence of peak loads in the network. Some Ukrainian city completely abandoned in favor
of the district heating heat due to electrical appliances. This caused additional strain on
networks and utility personnel, who have to react quickly to changes in demand. However,
Smart Grid technologies can automatically control all processes while minimizing the negative
consequences for consumers.

In Ukraine, work on the implementation of Smart Grid technologies began through
cooperation with foreign partners, in particular, the Belgian company Tractebel is developing
and implementing a number of pilot technologies and Smart Grid projects at the level of the
system operator — NEC “Ukrenergo”. Distribution system operators at the level of regional
energy companies are trying to implement elements of smart electricity networks.

An increase in energy demand among enterprises in different sectors of the economy does
indicate the development of production. Failures in the power supply in industrial facilities
lead to downtime and disruption of stable operation. In this regard, the development of the
Smart Grid concept could improve network reliability and economic security of separate
business, while providing immediate user switch to the backup power source when a primary
failure occurs [7].
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According to the rating Doing Business in Ukraine, some of the indicators make it possible
to evaluate the investment attractiveness of almost all countries and compare them. One of its
key indicators and important criteria of business interest in the country is the speed of the
connection to the power grid. Therefore, the full Smart Grid implementation increases the
reliability of the network, allows business and consumers to more quickly eliminate
emergency situations and rapidly connect new businesses to the electricity network [14, 15].

Smart Grid achievements and energy sustainability are also related to the so-called energy
trilemma. According to the World Energy Council [16], energy trilemma consists of key core
dimensions — Energy Security, Energy Equity, and Environmental Sustainability. Only
progress in all three dimensions (Energy Security, Energy Equity, and Environmental
Sustainability) promotes positive changes in the energy development of a specific country. To
be competitive on the world market, the country has to organize efficiently the cooperation of
public and private actors, governments, economic and social agents, environmental issues, and
individual consumer behaviors. The top ten countries in 2019 according to the energy
trilemma index are Switzerland, Sweden, Denmark, the United Kingdom, Finland, France,
Austria, Luxembourg, New Zealand. To be more specific, Ukraine in 2019, has a 61 position
out of 128 countries in a list. In general, Ukraine has a higher than average energy security
position and lower than average energy equity and environmental sustainability. The Ukraine
progression in 2019 is shown on figure 1.

Energy security

100

Enviromental ;f
sustainability

100

Energy equity

Figure 1. Energy Security, Energy Equity, and Environmental Sustainability of Ukraine in
2019 (build by authors according to data [16])

Decisive action on the implementation of smart grids was held by the Ministry of Energy

and Coal Industry of Ukraine. For example, November 8, 2017, under the chairmanship of the
Director of the Department of Electricity Sector O. Buslavets at the annual International
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Forum “Fuel and Energy Complex of Ukraine: Present and Future” held a roundtable on the
topic: “The concept of Smart grid and the need to introduce elements of Smart grid-
technologies in the context of electricity market reform. “Ministry of Energy and Coal
Industry of Ukraine with the support of the World Bank is currently implementing a
comprehensive development of smart grids Concept project in Ukraine until 2035 and the
medium-term plan for the implementation of measures for their implementation” [8]. To
achieve its goals it is necessary to create a working group with the participation of relevant
central bodies of executive power, electricity market participants, and experts in the field of
energy for the development and approval of the Concept and Action Plan. In addition, the
implementation of the of Smart grid concept plan includes the development of an appropriate
legal and regulatory field and technical support, the ability to integrate green energy sources
and to ensure the implementation of international standards for interoperability of equipment
intelligent network conforming to the regulations and specifications [12, 13].

National Energy Company “Ukrenergo” is actively working on a project for the
implementation of the country's system of Smart Grid intelligent networks. The project has
implemented smart grid power transmission-2, funded by the International Bank for
Reconstruction and Development (IBRD), with the assistance of Clean Technologies Fund. In
particular, it provides for the introduction of a number of pilot technology and Smart Grid
project at the System Operator (Table. 2).

Table 2
The pilot technology implementation and Smart Grid projects at the level of the system
operator [13]

Hosting Project component Characteristic

Observability To ensure 100 % real-time observability in its
substations and create the conditions for the
adoption of new telemetry volumes with
distribution ~ companies and  distributed
generation from renewable energy sources.

RES Forecasting The introduction of prediction generation
system generating RES

Virtual Power Plant & Demand Response & | Levelling effects of the stochastic generation of

V2G renewable energy generation and consolidated
with the generation of the RES
Grid CIM Modeling & Transparency The creation of an integration platform for the

collection of technical data of the power system

The aim of implementation of pilot technology and Smart Grid projects at the level of the
system operators are to reduce CO2 emissions by ensuring the technical possibility of
increasing the share of generation from renewable energy sources (RES) in the total energy
balance of the country [13].

One important point in the work of Smart Grid is the ability to effectively integrate power
plants into renewable energy sources to combat climate change. The current global trend in
energy is reducing CO2 emissions, i.e., reducing the share of power plants that burn coal, gas,
and fuel oil. An important step towards decarbonization is the development of the green
energy sector. However, the production of renewable electricity sources is very dependent on

Mechanism of Economic Regulation, 2020, No 1 33



On-pa B. Kybamko, /1. O. Apvomenxo, M. O. Xapuenko, |. 0. A. Anemawmaxoex.
ExoHomiuHi Ta exoJioriuHi acnexTH BIpoBazkeHHs TexHooriii Smart Grid B Ykpaini

weather conditions, and therefore variable over time. Given the fact that the number of such
stations is not measured in units, but in hundreds and thousands, network management is
complicated and requires such a rapid response that a human can no longer cope with such a
large amount of information. It is needed to combine thousands of power systems into one to
use Smart Grid automation.

Conclusions. Thus, there is a vivid need to implement Smart Grid technologies due to the
economic aspects, both for individual households and for business in general. As for the
business, it constantly contributes to the timely release of the product, its sales, and profits,
and as a result of the replenishment of the state budget. Currently, the appropriate steps to
stimulate the introduction of smart grid projects are actively taken at the legislative and
organizational level, to make a proper field and technical support to integrate RES and ensure
the implementation of international energy security standards. The Smart Grid contributes to
the efficiency of the energy system as a whole. Ukraine’s energy system is currently outdated
and cannot withstand current loads. The positive influence of Smart Grid technologies is
empowering the higher level of management and creating an opportunity to increase the
reliability of electricity supply primarily by detecting or preventing emergencies. According to
the energy trilemma approach, only the progress in energy security, energy equity, and
environmental sustainability promotes positive changes in energy development. Ukraine has a
higher than average world energy security position and lower than average the energy equity
and environmental sustainability position, which leads to 61 positions out of 128 countries in a
World energy council list.
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ITepeGou B ameKTpOCHAOKEHNH, TaKHe KaK OTKIIOUCHUE, MOTYT IIPUBECTH K PSIIy COOEB U MOBIHATH
Ha OaHKOBCKYIO JEATENbHOCTb, TEICKOMMYHHKauud, Tpapuk u Oe3omacHocTh. braromaps
JIBYCTOPOHHHM HHTEPAKTHBHBIM BO3MOXKHOCTAM Smart Grid mo3BosseT moTpeGHUTesiM aBTOMAaTHIECKH
MePEeHANpPAaBIAITEC MPU cO0e MM BBIKIIOYATH/BKIIOYATh OOopynoBanue. Texuomormu Smart Grid
SIBJISIOTCS JIOPOTOCTOSIIIMMH, OJHAKO H3-32 YMEHBLICHHS BO3MOXKHBIX NPOOJIEM OHHM SKOHOMHYECKH
BBITO/IHEIL. [IHTEIIeKTyalbHbBIE CETH HEe MOTYT paboTaTh 0€3 MHTEIUICKTYaJIbHBIX CUETUHKOB, KOTOpPHIE
MOTYT JIETKO Iepe/laBaTh JAHHBIE O MOTPEOJICHHN SHEPIHU B PEXXHMME PEaJbHOTO BPEMEHH B IEHTPHI
SHEPreTHYECKUX JaHHBIX, IIOMOTasl MOTPEOUTETI0 NPUHNMATE (P (PEKTHBHBIE PEIICHNS O TOM, CKOJIBKO
9HEPTHM MWCIOJB30BaTh U B Kakoe BpeMs cyTok. Cuerdnku Smart Grid mo3Bonisitor motpeGuTento
OTCIIeXKMBAaTh W COKpallaTh cuyeTa 3a INOTpeOJIeHMe OHEePruM B 4Yachl INUK M YBEJIUYMBAaTh
COOTBETCTBYIOIIEE MOTpeOIeHHEe B TEUCHHE MHHHMAJBHBIX Harpy3ok Ha sHeprocucreMy. Ha Goisee
BBICOKOM YPOBHE yHpapjeHHs (Hampumep, Ha ypoOBHE OTHEIBHOTO PErHOHA MIIM CTPaHBI) OINEPaTopbl
pacmpenenuTenbHOM  cucremMbl  Smart  Grid  MMEOT  BO3MOXKHOCTH — NOBBICHTH — HAICKHOCTH
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NIEKTPOCHA0)KEHNUS, TIPEXKE BCETO, ITyTeM OOHAPYKSHUs WM NPEIOTBPAIICHHS aBapUIHBIX CHTYalUH.
OHepreTuueckas cucTeMa YKpauHbI B HACTOSIIEE BPEMS yCTapena M HE MOXKET BBIAEPKUBATH TEKyIIHE
Harpy3ku. Beicokuit ypoBeHb H3HOCA OCHOBHOTO M BCTIOMOTATEIbHOTO 000PYA0BAHHS SHEPTOCUCTEMBI U
HEPaBHOMEPHOE paclpefielieHne Harpy3kd B CETH YacTO TNPHUBOAAT K aBAPUIHBIM CHUTyalUsM U
OTKJTIOUCHHSIM JIeKTpodHepruu. JlocTmkernue uean Smart Grid i sHepreTndeckas yCTOHYHBOCTD TaKKe
CBSI3aHBI C DHEPTEeTHYECKOIl TPHIEMMOH, KOTOpasi COCTOUT U3 KIIOYEBBIX aCIEKTOB — SHEPreTHUECKON
0E30IIaCHOCTH, JHEPreTUUECKOr0 pPaBeHCTBA M OKOJOTHYECKOH ycroHumBocTH. YTOOBI  OBITH
KOHKYPEHTOCIIOCOOHBIMH Ha MHPOBOM JHEPreTHYeCKOM pBIHKE, CTpaHe HeoOXoauMo 3((heKTHBHO
OpPraHM30BaTh COTPYJHHYECTBO TOCYHApCTBEHHBIX ¥ YaCTHBIX CyOBEKTOB, IIPaBUTENBCTB U
PEryIMpPYIOIMX OPraHOB, SKOHOMHYECKHX M COLMAIbHBIX (DaKTOPOB, HALMOHAIBHBIX PECYPCOB,
9KOJIOTHYECKUX MPpOoOJIeM U MOBEIEHUS OTAENBHBIX NOTpeduTeneid. YKkpanHa moiayqnia 61 mo3unuio u3
128 crpan B 2019 rogy mo MHAEKCY SHEpreTHYecKoil TpwieMMbl. B memoMm YkpanHa mmeer Ooinee
BBICOKHE, YEM B CPEIHEM, TTO3HLUH B 00IAaCTH YHEPreTUIECKON O€30IMacHOCTH M HIDKE, YEM B CPEIHEM,
MO3ULUH B 00JACTH YHEPreTHYECKON CIIPABEAIMBOCTU U SKOJIOTHUECKOH YCTOWYMBOCTH. YUUTHIBAsK TOT
(aKT, YTO KOJNMYECTBO BO30OHOBISIEMBIX HCTOYHHKOB SHEPrHH HM3MEPSIETCS COTHSAMH M THICSYaMHU,
YIIpaBICHHUE CETHIO SBJISETCS CJIOKHBIM U TpeOyeT ObicTporo pearuposanus Smart Grid.

Kniouesvie crosa: sxoHOMHYeckoe pazButhe, Smart Grid, smexTpocHabxeHHe, SKOHOMHYECKast U
sKoormdeckast 3G HeKTHBHOCTS.
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ExonoMmiuHi Ta eko0JI0Ti4Hi aClIeKTH BIPOBa/JzKeHHs TexHoorii Smart Grid B Ykpaini
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Iepe6oi B mocTawaHHi €1EKTPOCHEPTii, TaKi SIK BIIKIIOYEHHS, MOXKYTh MaTH psiJt 3001B, sIKi MOXKYTb
BIUIMHYTH Ha OaHKIBCbKY [iSUTBHICTh, TEIEKOMYHIKaLil, pyX TpaHCIOPTy Ta Oe3meKy. 3aBIsKu
JIBOCTOPOHHIM {HTEpaKTUBHUM MOXJIHBOCTsIM, Smart Grid 703Bojis€ crmoXuBauyaM aBTOMATHYHO
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MIepEeHANpPABISITHCh HA IHIIE JOKEPENo Ta BHMHKATH/BMHKATH oOmagHaHHsA. Texuoisorii Smart Grid e
3a3BMYail JOPOTMMH TEXHOJOTISIMH, OJJHAK Yepe3 3MEHIICHHS MOXJIMBUX MPOOJIEM BOHU € EKOHOMIYHO
o0rpyHTOBaHUMH. PO3yMHI eHepromepexi He MOXKYTh MpalioBaTH 0e3 PO3YMHHUX JIUMIbHHUKIB, SKi
MOXYTb JIETKO TEpeAaBaTH JaHi CHOXXHBAHHS EJNEKTPOCHEPril B pEealbHOMY 4aci B LIEHTPH AaHUX
€HEeproHOCiiB, JOMOMAararoyy CroXKKUBayeBi MpUAMaTH e(eKTUBHI PIillIeHHs 100 BUKOPUCTAHHS SHEeprii
B KOXeH Okpemuid dYac nobwm. Smart Grid TIYWIBHHKH JO3BOJISIOTH CHOXKHBAY€BI BIJICTEXKYBATH Ta
3MEHIIIYBaTH PaXyHKH 3a CIIOKMBAHHS €Hepril y TOJAWHM MiK Ta 30UIBIIYBaTH BiJIIOBIJHE CIIOXHBAHHS
MPOTSTOM MiHIMAJIBHUX €HEepPro3aBaHTaXeHb CHCTeMH. Ha OiIbInl BHCOKOMY pIiBHI yHpaBIiHHS
(HampuKiIam, Ha PIiBHI OKPEMOTO PETioHy YW KpaiHM) OmepaTopd po3noxinsHoi Mepexi Smart Grid
MarOTh MOXJIMBICTD MiJBUILIUTH HATIWHICTH €IEKTPONOCTaYaHHS HacaMmIepe] IIISIXOM BHSABIEHHS abo
MOTIEPEKCHHS HA/I3BUYalHUX CHUTyaliil. B maHumil yac eHepreTndHa cucrteMa YKpaiHH 3acTapija i He
BUTPUMYE TOTOYHMX HaBaHTaKeHb. BHCOKMH PiBEHb 3HOCY OCHOBHOTO Ta JOIMOMDKHOTO 00JaJHAHHS
E€HEePTrOCHCTEMH Ta HEPiBHOMIPHHUI PO3NOALT HABAHTAKEHHS B MEPEXXi 4aCTO MPU3BOIATH A0 aBapiiiHUX
cuTyaniii Ta BiakmodeHHS enekrpoeHeprii. JocsrHenHs Smart Grid Ta eHepro30epeKeHHS TaKoX
TIOB'sI3aHi 3 EHEPTETUYHOIO TPHIIEMOIO, SIKa CKJIAIA€THCS 3 KIIFOUOBUX OCHOBHUX ACIIEKTIB - €HEPreTHIHOT
0e3IeKH, eHepreTUIHOT CIIPaBEIIMBOCTI Ta eKOJIOTiYHO] cTifikocTi. [I[06 6yTH KOHKYPEHTOCIPOMOYKHOIO
Ha CBITOBOMY €HEpPreTHYHOMY PHHKY, KpaiHa IOBHHHA €()eKTHBHO OPTraHi3yBaTH CHIBIPALIO Jep>KaBHUX
Ta NPHUBAaTHUX CYO0'€KTIiB, ypAliB Ta PeryysTOpiB, €KOHOMIUHI Ta cowiaibHi (akTopu, HamiOHAJBHI
pecypcH, eKoJIoTiuHI MpoOIeMHy Ta MOBEIIHKY CHOXHBaviB. YKpaiHa oTpumana 61 micue i3 128 kpain y
2019 pomi 3a iHAEKCOM €HEPTreTHYHOI TPilku. Y mioMy YKpaiHa Mae BHILY CEPEIHIO MO3HIII0 MIOA0
E€HEepPreTHYHO1 Oe3MeKH Ta HIKYY 32 CEpeHIO MO3MIII0 MO0 €HEPTeTHYHOTO KamiTaly Ta eKOJOTIYHOL
CTiMKOCTI. 3BakalouW Ha TOH (aKT, IO KIJIBKICTh BiTHOBIIOBAHUX JDKEPET EHEPrii BHMIPIOETHCS
COTHSIMHM 1 TUCSYaMH, YIIPABIiHHSI MEPEXKEI0 € CKIaIHUM 1 BUMarae mBuakoi peaknii Smart Grid.

Kniouosi cnosa: eKOHOMIYHUIT PO3BUTOK, PO3YMHI €HEProMepeKi, eNeKTPOOCTaYaH s, EKOHOMIYHA
Ta €KOJIOTiYHA e()EKTUBHICTS.
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