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There are significant changes in society's approaches to the energy policy development in the modern
world. It is observable a transition from the old model of the energy sector maintenance, which was
dominated by large producers, inefficient networks, fossil fuels, imperfect competition in the markets of
natural gas, coal, electricity - to a new model, which creates a more competitive environment and
equalizes opportunities for development and the dominance one of the types energy production or
sources of fuel supply. The traditional network is based on centralized power plants that supply
electricity to consumers through simple one-way transmission and distribution systems. The bulk of the
current electricity generation capacity in Ukraine is generated by fossil fuels, which significantly
contributes to the increase of the carbon dioxide concentration in the Earth's atmosphere and has a
corresponding negative consequences for the climate. At the same time, modern preferences are given to
increasing energy efficiency and the use of energy from renewable and alternative sources.
Implementation of adaptation and prevention measures for climate change is also one of the priorities of
global energy development. The renewable energy promotion is causing new economic and scientific
challenges for Ukraine. However, at the same time it opens new perspectives for the search and
implementation of innovative developments in the field of extraction, processing of fossil fuels, energy
supply and consumption, which leads to create a new energy policy of the state. The article discusses
theoretical and methodological approaches that reveal the benefits of Smart Grid using. It is emphasized
that ensuring energy security and environmental sustainability of the energy sector should be based on
the use of renewable energy sources. The article analyzes the main factors that can affect the
development of Smart Grid technology. Also, the article describes the best experience of the EU
countries, which are introducing smart energy systems for the economic optimization of renewable
energy sources use.
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Introduction. The implementation of Smart Grid technology should take into account the
peculiarities of scientific, technical and technological state of generating sources, transmission
systems and distribution of electricity in different countries. For example, today in the United
States, the service life of 70 % transformer substations and power lines is 25 years or more,
which determines the task in accordance with the need for modernization and development of
modern power network [1]. The similar is true for the domestic economy and the energy
transition is crucial for the growth of Ukraine to guaranty the improvement of living standards,
creating opportunities to increase the competitiveness of Ukrainian companies and their own
production, promoting Ukraine in the world rankings of freedoms and business.

The study of global trends shows, that the main factors of energy system development are
energy efficiency, security of energy supply, energy security and environmental
harmonization. At the same time, increasing the degree of energy efficiency is a strategic
direction to reduce the energy intensity of the economy. One of the key and driving motives
for energy development for the period 2020-2040 should be the prevention of global climate
change through a systematic reduction of greenhouse gas emissions. An important role is
given to innovative Smart Grid technologies in combination with technologies of “intelligent”
concepts of accounting and calculations (Smart Metering), demand management (Demand
Response), energy storage devices and charging electric vehicles in the successful solution of
urgent energy problems, including meeting the growing demand.

The purpose of article is to analyze the main factors that can affect the development of
Smart Grid technology. The task of article: analysis experience of the different countries,
which are introducing smart energy systems for the economic optimization of the use of
renewable energy sources

Research results. The statistical review “Statistical Review of World Energy 20197,
published by British Petroleum, provides an overview of the state and forecast of the global
energy market, demand and supply of energy resources in the world. Analyzing the data
“Statistical Review of World Energy 2019” we can consider the general picture of the
dynamics of the global energy consumption balance, where the oil still remains the most used
fuel in the energy mix. Coal is the second largest fuel but lost share in 2018 to account for
27 %. It was the lowest level during the last 15 years. The share of natural gas increased to
24 % such that the gap between coal and gas has narrowed to 3 %. The contribution of hydro
and nuclear remained relatively flat in 2018 at 7 % and 4 %, respectively. Strong and
constantly growth pushed up renewables share to 4 %. Thus, it can to emphasize that the
consumption of electricity from renewable sources is growing every year.

At the present time, the Ukrainian economy remains one of the least energy efficient in the
world. Other countries of the world, in particular the EU countries, have significantly reduced
energy consumption over the past 20 years. But in Ukraine a significant part of energy
recourses is spent inefficiently due to old equipment, depreciation of fixed assets and
inefficient housing and communal services.

The positive experience of foreign countries in the field of energy efficiency is reflected in
world rankings and indicators of energy intensity of GDP. The most countries around the
world are rapidly implementing smart power systems, which are formed in the context of the
Smart Grid concept and use smart technologies to ensure an efficient energy saving model.
According to the report “2018 International Energy Efficiency Scorecard” of the American
Council for Energy Saving, identified the countries that the better save electricity [3]. Thus,
according to the rating, Germany and Italy take first place with a score of 75.5 points out of
100. France received 3rd place with a score of 73.5 points, next followed by Great Britain and
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Japan. The United States has shifted by two positions compared to 2016. Other countries are
arranged in the following order: Canada, Mexico, South Korea, Poland, India, Turkey,
Indonesia, Australia, Ukraine and others. Germany has maintained its leading position since
2014 owing to the energy plan — Energiewende. In addition, the state aims to completely stop
emissions of CO; into the environment by 2050.

It should also be noted that an important argument in favor of promoting energy efficiency
is the investment that governments of countries support. Also, important factor of energy
efficiency stimulation are policies to save money of householders, reduce dependence on
energy imports and pollution [4]. That is why the introduction of technology of Smart grid is
of paramount importance, as it helps to increase energy efficiency and increase the share of
RES in the overall energy balance of the country. Features of implementation of Smart Grid
technologies have certain advantages, in particular:

- guaranteeing uninterrupted operation of the power grid,;

- reduction of electricity losses due to the introduction of the concept of "smart"
metering with electricity quality assessment;

- formation of a communication sphere that can support high-quality and reliable
bilateral exchange of information between energy consumers and suppliers;

- improving the quality of electricity with the help of technological devices and
automated systems for monitoring the quality of electricity;

- use of energy storage of the required volume in order to equalize the load schedule;

- development of market relations in the energy business.

Continuing to analyze the issues of energy efficiency, in particular the efficiency of energy
use in international rankings, we should pay attention to the ranking of countries, established
by the Global Energy Architecture Performance Index (EAPI).

In general, the Global Energy Efficiency Index (EAPI) is a composite indicator to analyse
specific indicators for determine the performance of energy systems in 127 countries. The
Global Energy Architecture Performance Index is based on 18 indicators. The obtained result
is given in the form of an energy efficiency index, which makes it possible to determine the
rating of countries from among other countries.

The resulting table with intermediate EAPI data is based on the statistical information of
the World Economic Forum [5] (Table 1). The evaluation is carried out on a scale from 0
(worst result) to 1 (best result).

According to the above data in table 1, there is reason to believe that the highest indicators
on the Global Energy Efficiency Index have such countries as Switzerland, Norway, Sweden,
Denmark and France. Germany ranks only 19th in the ranking. Ukraine took 73rd place in the
overall ranking. Ukraine's position in the ranking of countries in the world indicates the need
to apply the experience of foreign countries in the implementation of “smart” technologies in
energy.

Of practical interest in this area is the experience of Germany, which actively uses
innovative technological processes of energy saving and alternative energy sources. There is a
nationwide initiative of the 3 largest German companies — Schmack Biogas AG, SolarWorld
AG, Enercon GmbH for the widespread use of renewable energy sources based on modern
equipment, taking into account the high requirements for power grids. Today, a third of all
electricity in the country is generated from wind farms. Wind energy and solar account for
about 31% of all electricity in the Germany. The share of nuclear power plants decreased by
up to 13%. Because the German government plans to shut down all nuclear power units by
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2025. The share of coal-fired power plants increased to 55 %. Also, Germany plans to increase
electricity production from renewable sources by 65 % by 2030 [6].

Table 1
Global energy efficiency indices (2017)

Ne / country rating Country Index
1 Switzerland 0.80
2 Norway 0.79
3 Sweden 0.78
4 Denmark 0.77
5 France 0.77
6 Austria 0.76
7 Spain 0.75
8 Colombia 0.75
9 New Zealand 0.75
10 Uruguay 0.74
19 Germany 0.71
73 [ Ukraine | 0.58

127 [ Bahrain | 0.37

“built on the basis of statistical data of the World Economic Forum [5]

An equally important indicator of global energy is the Energy Transition Index (ETI) — a
fact-based rating designed to enable policy makers and businesses to shape the direction of a
successful energy transition. The study of energy concepts based on the energy transition
index is conducted annually in different countries and it is a part of the initiative of the World
Economic Forum. The energy transition index determines the current efficiency of the state
energy system and the readiness of the energy transition.

Energy transition means the transition of the global energy sector to use renewable energy
sources, which will reduce CO2 emissions. It should be noted that the global energy transition
is slow but steady. According to Table 2, it can be argued that the highest rates are Sweden,
Switzerland, Finland, Denmark and Norway [7, 8].

Table 2
Global indices of energy transition (2020)
Ne / country rating Country Index %
1 Sweden 74.2
2 Switzerland 73.4
3 Finland 72.4
4 Denmark 72.2
5 Norway 72.2
6 Austria 70.5
7 United Kingdom 69.9
8 France 68.7
9 Netherlands 68.0
10 Iceland 67.3

“built on the basis of statistical data of the World Economic Forum [5]
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Therefore, the application of Smart Grid technologies and energy transition by countries is
based on the provisions of a fully integrated, self-renewable and self-regulating electricity
concept. It should be noted that the use of Smart Grid at the global level combines a number of
modern technologies, such as:

- concepts of energy regime management and power systems, including smart systems;

- concepts of electricity distribution automation for medium and low voltage classes
(Distribution automation);

- Smart accounting and calculation and routine load management;

- Customer Information System;

- the concept of charging electric cars.

Smart Grid power grids use a variety of “smart” sensors, such as voltage sensors, load
balancing sensors, two-phase sensors, dynamic power line sensors that increase power flow.
The sensors in Smart Grid networks are needed to balance loads, increase efficiency, monitor
the operation of the electronic grid and control two-way power flows [1]. In general, more
than 27 types of sensors are used in Smart grid.

The implementation of the Smart Grid concept takes into account the requirements of all
stakeholders — the state, the householders, the generating network companies, the
manufacturer, etc. In this regard, the main features of the new power industry are taken into
account:

- reliability and quality of energy supply;

- the effectiveness of all types of resources and technologies in the production,
transmission, distribution and consumption of electricity;

- efficiency — optimization and differentiation of tariffs for energy supply with
simultaneous reduction of system-wide costs for production and distribution of electricity;

- public availability — providing consumers with energy in accordance with the necessary
parameters;

- reduction of negative impact on the environment.

It should also be noted that all these features should be considered as equal, regardless of
their order and location, they are determined personally for any subject of the relationship
(country, region, city, company, etc.) [9].

In current conditions more than 2.930 organizations from 50 countries around the world
participate in Smart Grid projects. It should be noted that private investment is one of the most
important sources of funding for Smart Grid projects. According to the source [1] the main
investments in Smart Grid projects are concentrated in: Germany, Sweden, Denmark, Spain,
France, Great Britain and Belgium. The leaders among the countries with a growing share of
distributed generation of energy are the United States, Germany, Australia, Great Britain, and
Japan. European countries can expect annual savings of about 7.5 billion euros through the
introduction of new technologies.

Now Ukraine uses various energy sources, such as coal, oil, natural gas, nuclear energy,
solar and wind energy, and hydropower. In recent years, the most popular in Ukraine are fossil
resources, namely natural gas and coal, which together account for more than 60 % of the
energy balance. But it should be noted that at the same time due to changes in prices, new
technologies and global trends, the share of alternative energy is gradually increasing [10]. For
an illustrative example, you can analyse the capacity of thermal, solar, wind and hydropower
plants.
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According to [8], the installed capacity of thermal power plants (TPPs) is about 62 % of
the total installed capacity of all electricity generation in Ukraine, but they produce only about
40 % of electricity in the country (39.5 % in the first quarter of 2018).

The total capacity of hydropower plants (HPPs) and Hydro Accumulation Power Plants
(PSPs) is 6.200 MW. But it should be noted that it is possible to increase it due to the
completion of Tashlyk and Dniester PSPs, and the construction of Kakhovka HPP-2, but still
in total it will increase by only 3.000 MW. The share of hydropower in electricity generation
is 9-10% (9.1 % in the first quarter of 2018). However, the main goal of hydropower
engineers, as far as capacity and water flow in rivers allow, is to maintain the stability of the
Ukrainian power system in the variable part of the load schedule. Hydropower is the main
manoeuvring capacity of Ukraine’s energy system.

Recently, there has been a high attention around wind energy and solar, which can be
largely explained by the Paris Agreement, which requires reducing carbon energy and
focusing on renewable energy sources to avoid climate change. The progress of economic
indicators of wind farms and solar farms is also obvious. But unfortunately, its final results are
not so obvious. The prices of building materials for wind farms and power plants (silicon,
lithium, etc.) are constantly changing and affects the development of these sources of
electricity. It should also be taken into account that the service life of the main elements of
wind and solar farms is 10-15 years, after which they must be replaced, which also has a
significant impact on the economy.

However, the main problem for these sources is instability, which is why the installed
capacity is so low: only 25 % for wind farms and even lower for the solar, because everything
depends on weather conditions, and solar power plants do not work at night. Because of this,
there is a need to create backup capacity. Different countries have different backup standards:
from 30 to 70 % of the capacity of wind and solar farms. In addition, solve the problem of
redundancy of energy by creating storage capacity. If there is wind and sun, then charge the
batteries. There is no sun or wind - we use the accumulated electricity of the batteries. But
even here there are significant disadvantages, because using batteries there are significant
costs, limited resources, short service life (about 15 years) and problems with toxic waste [8].

In current conditions Ukraine has developed a project “New Energy Strategy of Ukraine
until 2035: Security, Energy Efficiency, Competitiveness” (Strategy-35), which sets strategic
guidelines for the development of Ukraine's fuel and energy complex until 2035. This strategy
has a plan which consists of three stages:

Stage 1 until 2020 provides for:

- transition of the energy sector of Ukraine to market principles of functioning and
competition, which stimulates the increase the economic efficiency of energy sector subjects
and efficiency of use the energy resources by economic entities and society in general;

- elimination of Ukraine’s critical dependence on energy supplies from monopoly
sources, increasing the level of energy security by diversifying routes and sources of energy
supply;

—  Stage 2 until 2025 provides:

- integration of Ukraine’s energy sector into EU energy markets and the European
energy security system;

- ensuring the competitiveness of the national energy sector in the European energy
market by creating favourable conditions for attracting investment and technical
modernization of energy sector facilities;

Stage 3 until 2035 provides:
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- full-scale integration of the energy sector of Ukraine into the European energy market
with the free movement of energy resources;

- investments and technologies, which will provide advanced renovation of energy
sectors and increase the level of self-sufficiency in energy production.

Thus, the main task of Strategy-35 is to develop the concept of ensuring energy security of
the country and guaranteeing a stable energy supply of the national economy and social needs
in both normal and special conditions [11].

Conclusions. So, as the world experience of the energy industry shows, the priority areas
today are: timely investment in the development of the network economy; construction of
interconnectors and development of interstate cooperation; ensuring generation
manoeuvrability; reforming markets to develop “flexible redundancy”; demand management
(increasing demand flexibility); improving forecasting of production of solar and wind power
plants; measures to regulate the generation / consumption of distribution networks; use of RES
to balance networks.

Analysing foreign experience in ensuring energy efficiency at the regional level, it was
found that at the present stage of development of European countries, more and more attention
is paid to the introduction of Smart technologies for the economic optimization of use the
renewable energy sources This approach makes it possible to fully apply all elements of the
smart grid system. The basis for our further research is the analysis of criteria and parameters
by which the selection of a test site for the implementation of the Smart Grid model in order to
effectively implement these systems in some areas of Ukraine.

The “New Energy Strategy of Ukraine until 2035” introduced in Ukraine should, as a
result, transform the state's fuel and energy complex from a troubled sector that needs constant
national assistance into a modern, productive, competitive sector of the national economy
capable of sustainable development in the long run.

Growing competition in the global energy market and rapid scientific and technological
progress in the development of renewable energy sources expand Ukraine’s opportunities to
choose sources and routes of primary energy supply, optimize the energy mix and, in the long
run — reduce greenhouse gas emissions.
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B wMumpe mnpoucxomsAT W3MEHEHHS B IIOAXOAaX K pa3pabOTKe SHEpreTHYeCKOW MONUTUKHL.
OcyIecTBIAeTCs NMEPEeXoa OT CTapOd MOJENH SHEPreTHYECKOTO CEKTOpa, B KOTOPOH NOMHHHPOBAIH
KPYITHbIC IIPOM3BOJMUTENH, HEIP()EKTUBHBIC CETH, UCKOIIAEMOE TOIUIMBO, HECOBEPIICHHAs KOHKYPEHIIUS
Ha pBIHKax HPUPOIHOTO Ta3a, I, JIEKTPO’HEpPTHH, — K HOBOW MoJenu, KOoTopas co3faeT Ooiee
KOHKYPEHTHYIO CPeJy ¥ BBIPAaBHHBAET BO3MOKHOCTH JUISl Pa3BUTHS, M JOMUHHUPOBAHHS OJHOTO M3 BHIOB
MPOU3BOJICTBA SHEPTMM MM HMCTOYHUKOB IOCTABKM TOIUIMBA. TpajWIMOHHAs CETh OCHOBaHa Ha
LIEHTPAJIM30BAHHBIX AJIEKTPOCTAHIMAX, KOTOPbIE MOCTABIAIOT JIEKTPOSHEPTHIO MOTPEOUTENSIM depe3
IPOCTBIE ONHOCTOPOHHHME CUCTEMbl Mepefaud M pachpenencHus. bonblas 4YacTh HBIHEIIHHX
TEHEPUPYIOLIMX MOIIHOCTEH B VYKpawHe HCIOJb3YeT B OCHOBHOM HCKONAeMOE TOIUIMBO, YTO
3HAYUTENBHO CIIOCOOCTBYET YBEIMUYCHHIO KOHLEHTpAlMH YIJIEKHCIOro rasa B armocdepe 3emi ¢
COOTBETCTBYIOIIMMH HETaTHBHBIMM IOCIEACTBHAMM i1 KIMMaTa. B TO jke Bpems HpeIrnovTeHHe
OT/AeTCs MOBBILICHUIO SHEProdG(eKTHBHOCTH M HCHOJIb30BAHHUIO SHEPIHH M3 BO30OHOBIAEMBIX MU
aJbTepPHATUBHBIX HCTOYHUKOB. Peanuzanys Mep 10 aganTanyy U NPeIoTBPAIleHHI0 H3MEHEHHUS KiIMMara
TAKKe SIBISIETCS OJHUM W3 IPHOPUTETOB DPAa3BUTUS MHPOBOH JHEPreTHKH. OTO CO3/1aeT HOBBIE
9KOHOMHYECKHE ¥ HaydyHO-TEXHHYECKHe NpoOneMbl st YKpauHbl. OJHaKO B TO K€ BpeMs 3TO
OTKpBIBACT HOBBIC IEPCIEKTHBBI IS MOMCKA U BHEIPCHHUS WHHOBAILIMOHHBIX Pa3pabOTOK B 00JacTH
00bI4H, TepepabOTKH MCKOIIAeMOTo TOIUIMBA, DHEPrOCHAOKEHUs M MOTPEOJICHUs, YTO HMPUBOIUT K
HEOOXOIMMOCTH CO3/IaHMsI HOBOW SHEPreTHUECKO! ITOJIMTHKH TOCYJapCTBa.

B craThe paccMaTpMBAIOTCS TEOPETHYECKHE M METOAOJOTHYECKUE IOAXOJbI, PACKPHIBAIOLINE
npenmyIecTBa ucrnonb3oBanus Smart Grid. [loguepkuBaercs, 4To OOeCHEYEHHE SHEPrETHUECKON
6€30IaCHOCTU U HKOJIOTHYECKOH YCTOHUYMBOCTH 3HEPreTHYECKOro CEKTOpa JOJKHO OCHOBBIBATHCA Ha
HCTIOJIb30BaHIY BO30OHOBIISIEMBIX HCTOYHHUKOB YHEPTHH. B cTaThe aHAIM3UPYIOTCSI OCHOBHBIE (DaKTOPEL,
KOTOpPBIE MOT'YT MOBIHATH Ha pa3BuTHE TexHonoruu Smart Grid. Takke cTaThs MOCBALICHA ONBITY CTPaH
EC, KOTOpble BHEIPSIOT WHTEIUICKTYaJIbHbIC OHEPreTHYECKHE CHCTEMbl JUII 3KOHOMHYECKOW
ONTHMH3ALIH HCIIOJIb30BAaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH.

Kniouesvie crosa: Smart Grid, epexkTuBHICTb, ONTHMI3allis, BiIHOBIIOBAIbHA €HEPTis, EKOHOMIYHE
3pOCTaHHS, TEXHOJOTII.
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VY cBiTi BiZOyBaroThbCsA 3MIHM B MigXOJaxX IO PO3POOKH EHEPreTHYHOI MONITHKU. 3HiHCHIOETHCS
mepexig Big cTapoi MOJENi EHEepreTHYHOro CEeKTOpa, B sKid JOMIHYBald BEIHKI BUPOOHHKH,
HeeDeKTUBHI MepeKi, BUKOIIHE MallBO, HEJOCKOHANa KOHKYPEHIisl Ha PHHKAX MPHPOJHOTO Ta3sy,
BYTLILISA, €NEKTPOCHEPTii, — 10 HOBOI MOJIENI, sIKa CTBOPIOE OUTBII KOHKYPEHTHE CEpeOBHUIIE i BUPIBHIOE
MOJJIMBOCTI JJISI PO3BUTKY, 1 JOMIHYBaHHSA OJHOTO 3 BHJIB BHUPOOHUIITBA €HEprii abo pKepeln
NOCTa4yaHHs NajyBa. TpajguiiiiHa Mepeka 3acHOBaHAa Ha LEHTPANi30BAaHHMX EIEKTPOCTAHIINAXK, SKi
MIOCTAYaIOTh €JIEKTPOSHEPTiIo CIOKMBavYaM 4epe3 IPOCTi OTHOCTOPOHHI CHCTEMH Iepesadi i po3noainy €
Hee(eKTUBHOIO. Benmka yacTMHa HUHIMIHIX T'€HEPYIOUMX MOTY)XXHOCTeHl B YKpaiHI BHKOPHCTOBYE B
OCHOBHOMY BHKOIIHE IAJIMBO, IO 3HAYHO CHpHsE 301NBIICHHIO KOHIEHTpAMii BYIJIEKHCIOro Trasy B
atMocdepi 3emii 3 BIAMOBIIHMMH HETaTHBHUMH HACHifKaMH 1A KiIiMary. Y TOH ke yac mepeBara
BiJIa€ThCS MiABHUIICHHIO EHEPTOC(EeKTUBHOCTI Ta BHKOPHUCTAHHS €HEPrii 3 BIJHOBIIOBAHHUX 1
aNbTepHATUBHUX JDKepen. Peamizaris 3axo1iB 3 aganTamii Ta 3amo0iranHs 3MiHi KJIIMaTy TaKOXK € OJXHIM
3 MpPIOPUTETIB PO3BHUTKY CBITOBOI eHepreTHKH. lle CTBOpIOE HOBI E€KOHOMIYHI Ta HAYKOBO-TCXHIUHI
npobiiemn mns Ykpainn. OgHak B TOW ke 4ac L€ BiJKpUBAa€ HOBI MEPCHEKTHUBH JUI MOIIYKY i
BIIPOBA/UKCHHS 1HHOBALIMHUX pPO3pOOOK B 00macTi BUIOOYTKY, MEpepOOKH BHUKOMHOTO MAITUBA,
€HeproIoCcTayaHHs Ta CIIOXKMBAHHSI, 11O NPH3BOJUTH JI0 HEOOXITHOCTI CTBOPEHHS HOBOI €HEPreTUYHOT
TIOJIITHKY JIEPKABH.

VY crarti po3MIANAOTHCS TEOPETHYHI Ta METOAOJIOTIUHI MiAXOIH, IO PO3KPHUBAIOTH IEepeBark
pukopuctanaa Smart Grid. [ligkpecmoeTses, Mo 3a0e3neYeHHs] eHePreTUIHOI Oe3MeKH Ta eKOJIOTIHHOL
CTIMKOCTI €HEPreTHYHOTO CEKTOpa Ma€e TPYHTYBATHCS HAa BUKOPHCTAHHI TOHOBIIOBAHUX JKEPEN €Heprii.
V crarTi aHaTi3yIOThCSI OCHOBHI (hakTOPH, SIKi MOXYTh BIUIMHYTH Ha PO3BUTOK TexHousorii Smart Grid.
Takosx craTTs npucBsYeHa A0cBiny kpaiH €C, siki BIPOBa/KYIOTh IHTEIEKTYalbHI CHEpreTHYHI CHCTEMU
JUTSl eKOHOMIYHOT ONTHMI3allii BAKOPUCTaHHS BiJHOBIIOBAILHUX JDKEPEI eHepril.

Kniouogi cnosa: Smart Grid, BiIHOBIIOBaJbHA €HEPreTHKA, €KOHOMIYHI IPOIECH, SHEProMepexKi,
EHEePromnocTayanHs, ePeKTUBHICTh, IHBECTHUIII.
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