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EVALUATION OF EV MARKET EXPANSION ON THE
PERSPECTIVES OF ELECTRIC POWER ENGINEERING
DEVELOPMENT IN UKRAINE

Krutsyak M., PhD student ( National Technical University of Ukraine «Igor
Sikorsky Kyiv Polytechnic Institutey)

The analysis of factors that lead to the changes in the market situation for electricity
and changes of the development vector of electric power industry in Ukraine, respectively, is
carried out. The state and condition of Ukrainian power industry in the coordinates of
technology development are determined.

Established in the conditions provided by the current New energy strategy of Ukraine,
it should be expected the deficit of electricity in the market and the increasing of the
consumption by electric vehicles to the domestic consumers level. The potential influence of the
rapid growth of the Ukrainian market of electric vehicles on the general situation in the power
industry is determined. The works of the world-renowned experts in the field of energy economy,
the statistical data and a number of basic legislative acts concerning the electricity market in
Ukraine were analyzed.

The methodological basis to conduct the research is chosen and grounded. The structure
of electricity consumption, main fuel, energy resources of the fuel and energy complex of
Ukraine is presented. The dynamics of the electric power industry and the market of cars and
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electric vehicles in the period from 2012 to 2017 is determined with the help of the graph-
analytical method and the method of polynomial extrapolation of data using the approaches of
complex and system analysis. The forecast of their development in the perspective up to 2035
are prepared. The separate indicators, which determine the further development of the power
industry and the market of electric vehicles are analyzed.

It has been established that the Energy Strategy of Ukraine until 2035 "Safety, Energy
Efficiency and Competitiveness™ is no longer relevant for today, and therefore it is proposed to
reconsider it taking into account the current state of technology development that leads or can
lead to significant changes in the electricity market. It is proved that long-term planning and
forecasting of the development of the electric power industry has lost its expediency in
connection with the accelerated development of technologies. It is proposed to change
forecasting and planning on a smaller horizon.

Key words: electric vehicles, car market, electricity, consumption, generation, fuel
and energy complex.

OIITHIOBAHHS BIIJIUBY EKCIIAHCII PUHKY
EJIEKTPOMOBIJIIB HA IIEPCIIEKTUBHU PO3BUTKY
EJJEKTPOEHEPTETUKU B YKPAIHI

Kpyusak M. O., acnipaum ( HTY «KIII imeni Izopsa Cikopcvkozo»)

30iticneno ananiz gaxkmopis, sAKi npuzeo0sMb 00 3MIHU KOH TOHKMYPU DUHKY
eNeKmpUYHOi eHepeii ma 3MIHU 8eKMOPY PO3BUMKY eNeKmpOoeHepeemuKu 8 Ykpaini, 8i0n08ioHo.
Busnaueno cman i nonoocenHs enekmpoenepeemuku YKpaiHu 6 KOOpOUHAmMax po36UMKY
MexHOoN02Il.

Bcmanoesneno, wo 3a ymoe nooanvuioco po3eumky pPuHKy eiekmpudHoi enepeii 6
Ykpaini, nepeobauenumu uunnoro Hoeorw enepeemuunoro cmpameeico Yxpainu, cnio
OYIKYB8AMU HACMAHHA Oeqhiyumy eleKmpuyHoi enepeii Ha PUHKY Ma 3pOCMAHHA CNONCUBAHHS
il enexmpomobinamu 00 pieHs, CRIBCMABHO20 13 CNOACUBAHHAM NOOYMOBUMU CHONCUBAYAMU.
Busnaueno nomenyiiino Modciuull 6niu8 CMpiMKO20 3POCMAHHA PUHKY el1eKmMpoMoOinie
Yrpainu na 3acaneny cumyayiio 6 enexkmpoenepeemuyi. Onpaybosano pobomu GUHAHUX Y
ceimi excnepmie y 2any3i eKOHOMIKU eHep2emuKku, a maxKoic npoaHalizo8ano CmamucmuyHi
O0aHi ma HU3Ky 6a306uUx 3aKOHO0A84UX AKMi6 W00 DYHKYIOHYBAHHS PUHKY elleKmpoeHepaii 6
Ykpaini.

Obpano ma 00IPYHMOBAHO MemOO0N02IUHY OCHO8Y NPOBEOCeHHS. OOCHIONCEHHS, WO
HA0ae MONCIUBICb 8PAX)8AMU BNIUE OOHO20 KPYNHO20 CHONCUBAYA eNeKMPUUHOI eHepeii Ha
yeecb punok. llpusedeno cmpykmypy CRONCUBAHHS eNleKmpoeHep2ii ma OCHOBHUX NATUEHO-
enepeemuynux pecypcie IIEK Vxpainu. 3a O0onomocor epagho-ananimuunoco memooy i
Memooy NONHOMIANLHOI eKCmpanoayii OaHUx i3 6UKOPUCMAHHAM NIOX00I8 KOMNJIEKCHO20 i
CUCTMEeMHO20 QaHaNi3y BU3HAYEHO OUHAMIKY PO3BUMK)Y eleKMpPOeHepeemuky ma pPUHKY
aemomobinie i enexkmpomoo6inie y nepioo 3 2012 no 2017 poku, a maxodic Ha0ano NPocHo3 ix
pozeumky y nepcnekmusi 0o 2035 poxy. Ilpoananizoeano oxkpemi NOKA3HUKU, WO BUSHAYUAIOMD
nOO0ANbUUL POZBUMOK eIeKMPOEHeP2eMUKYU ma pUHKY e1eKmpomooinie.

Bcmanosneno, wo Hosa enepeemuuna cmpamezis Yxpainu 6dxce He € akmyanbHoo Ha
CbO2OOHIWHII OeHb, a MOMY 3aNPONOHOBAHO i Nepe2iianymu 3 YPaxXy8auHAM CY4acHO20 CMAHY
PO3BUMK)Y MEXHON02I, AKI NPpU38005Mb AO0 MO*CYMb NPU3EECMU 00 3HAYHUX 3MIH HA PUHKY
enekmpuunoi enepaii. /Josedeno, wjo 00620CmMpoKose NiaAny8aHHs I NPO2HO3Y8AHHS PO3BUMK)
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ejleKmpoeHepeemuKy Mmpamuio C80K OOYIILbHICMb Y 38 A3KY 3 NPUULBUOUEHUM PO3GUMKOM
MexHoN02IU. 3anponoHOBAHO 3MIHUMU 20PU3OHI NPOSHO3YEAHHS [ NIAHYEANHS HA MEHUU.
Knrwouoei cnosa: enekmpomooini, punok asmomooinie, enekmpoenepzisa, CHOMCUBAHHA,
2enepauisn, IIEK.

OLEHKA BJIMSIHUA DKCITAHCHHA PBIHKA
JIEKTPOMOBUJIEN HA ITEPCIIEKTUBBI PA3BUTHUA
IJIEKTPOOHEPI'ETUKU B YKPANHE

Kpyusak M. O., acnupanm (HTY «KIIH umenu Hzopsa Cuxkopckozo»)

Ocywecmenen aumanuz @Qakmopos, CUIbHO GIUAIOWUX HA KOHBLIOHKMYPY PbIHKA
INEKMPULECKOU IHEP2UL U HA USMEHeHUe 6eKMOopa pa3eumusl 1eKmposHepeemuKky 6 Ykpaune,
coomeemcmaenno. OnpedeeHo cocmosnue U NONONACEHUe IIeKMPOIHepLemuKy YKpaunsl 8
KOOPOUHAMAX pa3zeumusi mexHoI02ull.

Ycemanosneno, umo npu oanvHetiwiem pazeumuu pulHKA JEKMPUYECKOU SHepeuu 6
Ykpaune 6 ycnosusx, npedycmompennvimu Oeticmsyrowue Hoeoti suepeemuueckoii
cmpamezuell YKpauHwl, ciedyem odcuoams HACMynieHus 0epuyuma d1eKmpuieckoli s3Hepeuu
Ha polHKe U pocm nompeOneHus NeKMPOMOOUIAMU OO YPOBHA, CONOCMABUMO20 C
nompebaeHuem OvimoguiMu nompedbumenamy. OnpeoereHo HNOMEHYUANbHO B03MONCHOE
BNUAHUE CIMPEMUMENBHO20 POCMA PLIHKA J1eKmMpomoduneli YKpaunsvl Ha 00wyio cumyayuio 8
anekmposnepeemuke. Qopabomanvl pabomvl NPUSHAHHLIX 8 MUpe IKCNepmos 8 obaacmu
9KOHOMUKU IHEP2eMUKU, d MAaKdxice NPOaHANIUUPOBAHbL cmamucmuieckue OauHbvle U pso
0a306b1X 3aKOHO0AMENbHBIX AKMO8, Kacaoujuecs QYHKYUOHUPOBAHUSL PLIHKA JJIeKMPOIHEPUU
6 Ykpaune.

Hzbpana u obocHosana memooono2uuecKas OCHO8A NPOBEOEHHO20 UCCAe008AHUS,
0anwWas 803MONCHOCb YUeCmb GIUAHUE O00OHO20 KPYNHO20 NOmMpeOumens 31eKmpuieckou
9Hepeuu Ha cumyayuio Ha ecem puiHke. Ilpusedena cmpykmypa nompe0ienus 31eKmpo3Hepuu
U OCHOBHLIX MONAUBHO-dHepeemuyeckux pecypcos TOK Vkpaumwi. C nomowwro epago-
AHAIUMUYECKO20 Memooa U Memood NOJUHOMUANbHOU IKCMPANoOIAYyuy OAHHBIX C
UCNONL308AHUEM NOOX0008 KOMNIEKCHO20 U CUCMEMHO20 AHAIU3a onpedenena OUHAMUKA
passumusi  9NeKMpoOIHEePemMUKy, a MmMakKxice pulHKa asmomoduneld (8 mom  4ducie,
anekmpomoduneti) 6 nepuoo 2012-2017 ece. Ilpedocmasnen npoeHo3 ux pazeumus 6
nepcnekmuse 00 2035 eooa. Ilpoananuzuposanvl nokazamenu, onpeoensouue OalvbHelulee
pazeumue 31eKmpoIHePeemMUKU U PoIHKA JIeKMPOMOOUTIEL.

Yemanosneno, umo Hoesas snepeemuueckas cmpamezust Yxpaunsl yoice He A61emcs
AKMYANbHOU HA Ce200HAWHUL OeHb, NOIMOMY NPEONIONCEHO ee NepecMOmpems C YUemom
COBPEMEHHO20 COCMOANUSL PA3BUMUS MEXHON02UL, KOMOopble NPUBOOSM UL MOZYM NPUEeCcmu
K 3HAYUMENbHbIM USMEHEeHUsM HA pblHKe JaeKmpuueckol sHepeuu. [lokazano, umo
00120CcpOUHOe NIAHUPOBAHUE U NPOSHOZUPOBAHUE DA3BUMUSL JJIeKMPOIHEPLEMUKU YMPAMUIO
€010 YenecooopasHoOCmy 8 CEA3U C YCKOPEeHHbIM pazsumuem mexuoro2uu. IIpednosceno
UBMEHUMb 20pU30HM NPOSHO3UPOBAHUS U NIAHUPOBAHUSL HA MeHee ONUMeNbHbIII.

Knrouesvie cnosa: 3nekmpomodunu, polHOK aemomoodunen, 3a1eKmpoIHepusl,
nompeonenue, 2enepayus, TIK.

Background. Electricity is one of the industry is a prerequisite for the functioning of
main branches of the national economy. other, not so important for the economy,
Moreover, the normal functioning of the industries. Its role and place can hardly be
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underestimated, as there is a close relationship
with socio-economic relations, with the
environment, with economic security, and
with resources support, etc. Therefore, the
changes in the power industry have their
impact on the related industries. That is why
managing of changes in the electric power
industry requires careful and prompt actions in
order to avoid possible  negative
consequences.

The accession to the ENTSO-E
(European network of system operators of
electricity transmission), accession to the Paris
climate agreement, and new-fashioned
distribution of crypto currency mining closely
interconnected with the increase in the share
of electric vehicles in the Ukrainian
automotive market, and the general decrease
in electricity generation, which in the future
may lead to the deficit of the latter. Till now
we have not felt the negative effects of such
changes. But it is important to pay attention to
the study of the developing situation and
create a set of measures to manage changes in
the field of power energy.

Analysis of recent research and
publications. Within last years many
scientists, not only economists study the
interconnections of power engineering as a
component of the fuel and energy complex
with related branches of the national economy.
Particular attention was paid to the study of the
relationships between electricity and other
sectors of the economy in the context of
sustainable development. V. Vernadsky [1],
N. Georgescu-Rogan [2], K. Boulding [3],
L. Kohrsen [4], and P. Weavermade [5] a
significant influence on the development of
research in this field. Their ideas were picked
up by contemporaries, among which: Y. Paton
[6], V. Heets [7], M. Zgurovsky [8], S. Voitko
[9], B. Serebrennikov [10], R. Podolets [10],
T. Stephens [11], M. Kaplan [12] and many
others. Nevertheless the scientific researches
of the above-mentioned experts in the field of
energy economics are fundamental; the author
provides an applied research that taking into
account the impact of modern technologies

development only on the one component in the
triune concept.

The aim of the article is to determine
the impact of the dynamic expansion of the
domestic electromotive market on the electric
power industry in Ukraine.

Previously unresolved parts of the
general problem. Taking into account
Ukraine's aspiration for entering to the
European Union as an energy independent
member, and in the future to become a key
player in the European electricity market,
attention should be paid to a comprehensive
analysis of the factors that may lead to a
deterioration of the situation in the domestic
electric power engineering, as well as to carry
out a detailed analysis and to evaluate the
potentially consequences. As result, propose
ways to solve the problems identified in the
prospects for the development of electric
power engineering, which has a large
significance for the future of economy and its
security.

Results. In Ukraine, following the
constant changes in politics, economy,
exchange rates, state borders, social and
economic  well-being, as well as
transformations in the fuel and energy sector
and in the power industry, in particular, raising
the level of energy efficiency of the economy,
environmental requirements and raising
tariffs, while the industry's downturn is
followed by a tendency to reduce the
consumption of electricity, and, through the
"supply-demand” chain, to reduce the
generation of electricity, respectively (Fig. 1)
[13].

However, such a decrease is not
expected for a long term, as the rapid
development of the Ukrainian electromotive
market may lead to a significant increase in
electricity consumption, first of all, by
ordinary citizens (at the moment most of them
have all the electric vehicles in the country)
and then by state and non-state organizations
that are more inertial and conservative with
respect to technology development.
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Figure 1. Volumes of total electricity production, total consumption and consumption
by household consumers in 2012-2017, thousands tons of oil equivalent [14; 15; 16]

In Ukraine, the market of electric cars
has gained considerable development over the
last few years (Fig. 2). In the end of 2017, 6.9
million passenger cars were registered in
Ukraine [17; 18; 19], among them 4,861
electric motors, which is about 0.07% of their
total number. Thus, the average consumption
for one electric vehicle is about 37 kWh per
day (excluding the efficiency of charging
devices), or for all existing cars by electric
traction by the end of 2017 is about 65,647.8
thousand kWh (16,149.36 hereinafter tons of
oil equivalent, calculated according to
methodology of Horticulture  business
development project) during the year. If we
compare the obtained data with the data that
the average Ukrainian consumer of electric
energy used in 2012 (when there were only 7
cars of this type in the electric vehicles
market) is was about 2,200 kWh per year for
all their needs (including heating, air
conditioning, cooking, etc.) or about 6 kWh
per day (calculated by the author on the basis
of sources presented by The National
Commission for state regulation in the energy
and utilities). Thus, taking into account that
the number of electricity consumers in recent
years has not changed significantly

(16,528,043 people in 2017 compared to
16,556,258 people in 2012), and only 4,861 of
them have been purchased electric vehicles for
the everyday use, this led to an increase in the
electricity consumption of an average
Ukrainian consumer by more than 0.5%
compared to 2012.

Taking into account the growth rates of
the electric vehicles market and decreasing the
consumption of electricity by the average
consumer, in 2035 it should be expected that
the consumption of electricity by the same
consumer on the daily fueling of an electric
motor vehicle will be compared with
electricity consumption for all other consumer
needs (Fig. 3). In other words, in 2035 the
increase in electricity consumption of the
average domestic consumer is expected to
double, which is related exclusively to the
expansion of the market of electric vehicles.

However, on the one hand, it should be
noted that this forecast is pessimistic, since the
statistics provides data of the cars number that
are not vehicles with internal combustion
engines (hereinafter ICEs) in the traditional
sense, that is: auto and electric motors, and
with a hybrid power plant (cars of this type are
charged from their own electrical grids on
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board that are not part of the United Energy aimed to accelerate the development of the
Grid), and on the other hand, it is rather domestic market of electric vehicles (tax
optimistic, since this forecast does not take benefits, the right to travel by lane for public
into account the consequences of state policy, transport, the abolition of import duties etc.).
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Figure 2. Dynamics of the development of the market of cars and electric vehicles in
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Figure 3. Forecast of total electricity consumption by household consumers in Ukraine
taking into account the development of the market of electric vehicles for 2018-2035 years,
thousands tons of oil equivalent [20]
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In the end, it can be assumed that the
majority of Ukraine's automobile fleet with
traditional ICEs will be replaced by similar
electric motors over the next few decades. As
a result, the market feels faster and more rapid
increase in electricity demand, which will
have to be met.

There are several ways to solve this
problem: to increase our own generating
capacities or to increase the import of
electricity [21]. And taking into account the
time run (as well as the rush development of
technologies), the solution of this problem will
have been already given, and the author
believes that therefore the current New Energy
Strategy of Ukraine until 2035 (August 18,

5 %

s

thousgnds tons of.gil equyale
S § ] 3

S

x

2017) should already contain a number of
amendments.

In addition, the rapid development of
the market of electric vehicles, of course,
influence on other sectors of the fuel and
energy complex of Ukraine. In the future the
decrease of demand and consumption of
traditional fuel for cars with ICE is expected.
In the short term it is not predicted, because it
is directly connected with the high popularity
of cars with ICE at the present and with high
consumption of refined products for military
purposes (Fig. 4), which is practically not
influenced by simultaneous increase of prices
for petroleum products and reduction of fuel
consumption by each new unit of vehicle per
mileage.
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Figure 4. Volumes of consumption of main types of fuel by motor transport in Ukraine
in 2012-2017, thousands tons of oil equivalent [22]

Conclusions. Summing up, it can be
argued that the current New Energy Strategy
of Ukraine until 2035 (August 18, 2017) is not
relevant  for today. The electricity
consumption is under the threat of the rapid
development of the electric vehicle market. It
should ultimately lead to a sharp increase in its
generation and disproportions in the domestic
energy balance. In addition, this Strategy has
not been taken into account the possible
consequences, too.

The scientific novelty of the research
connected with the creation of a
methodological approach for determining the
dynamics of the electric power industry
development (in our case, in the retrospective
of 2012-2017 and in the perspective up to
2035) and with the implementation of a
comparative analysis not only taking into
account the state of the industry but also taking
into account the changes in indicators its
potentially possible large consumers (in our

BicHuKk eKOHOMIKM TpaHcnopTy i npomucaoBocti Ne 64, 2018

157



Exonomika Ta ynpapJ/iiHHS HAlliOHAJIbHUM TOCIOJAAPCTBOM

case, the market of electric vehicles). This
provides an opportunity to explore more
deeply the development of the electricity
industry, as well as draw conclusions on how
much the vector of its development is rightly
set by the Cabinet of Ministers of Ukraine.

The practical significance of the
research. The formation of the domestic fuel
and energy sector and the electric power
industry, in particular, can only take place if
appropriate strategies are adopted taking into
account the current state of the technologies
development. And the adequate results of
assessing their impact on the explored related
industries can be provided. As technological
progress of the present day proceeds at an
accelerated pace, the need to formulate long-
term strategies for the development of
industries loses its significance and acquires
more and more insights, acquaintances, and
not predictive signs. That is why it is
recommended to change the planning horizon
and review the New Energy Strategy of
Ukraine taking into account the development
of the market for electric vehicles and
technologies.
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