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The article studies justification for the necessity in
the organization of energy efficiency management
at the enterprises, with account of oblique energy
savings and energy resources that are obtained
outside of the object of the electrical equipment
modernization and definition of the ways, which
contribute to the improvement of management.
On the basis of the conducted analysis of statutory
documents during the period of 1994-2017 and
methods of energy audit, it was scientifically
substantiated for the first time the expediency of
making in these documents supplements, which
in the process of organization of energy efficiency
management at the enterprises stimulate a
certain priority direction of modernization. Based
on the analysis of technical literature, the following
conclusion was drawn- the priority direction here
is the modernization of the electric drive and
mechanisms that provide a large multiplicative
and synergistic effect. The practical significance
of the article a multiple increase in the economy of
energy resources and expended foreign currency
on their purchase by the state.
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B cmamse paccmampugaemcsi 060CHoBaHUe
Heo6xoduMocmu pu  opeaHu3ayuu  yrpassne-

HUsT 3Hep203ghghekmusHOCMbIO  rpednpusmuli
ydema KOCBEHHOU 3KOHOMUU 3/1eKMpPOo3Hepauu
U 3Hepaemuy4ecKux pecypcos, rnosly4aemMbix BHe
obbekma ModepHU3ayuu 3/1eKkmpoobopydosa-
Husi u onpedesnieHue fymeli coBepUEHCMBO-
BaHUs yripas/ieHusi. Ha ocHose nposedeHHo20
aHa/u3a HopMamusHO-PasoBbIX 0OKYMEHMOB
3a nepuod 1994-2017 e2. u MemoOuK 3Hepeo-
ayouma, sriepsble Hay4yHO 0BOCHOBaHa yesie-
€0006pa3HOCMb BHECEHUSI 8 3Mu OOKYMEHMbI
donosiHeHud, cmuMyaupyowux, Mpu opaaHu-
3ayuu ynpas/ieHusi 3Hep203ghghekmuBHOCMbI0
npednpusimud, onpede/ieHHoe MpuUopumMemHoe
Harpas/ieHue MoOepHu3ayuu. Ha ocHosaHuu
aHazusa mexHuyeckoll  umepamypbl  6bi
coenaH criedyrowuli 861800 — npuopumem-
HbIM HarnpagneHueM sig/1semcsi MooepHu3ayusi
lekmporpugoda U MexaHu3MoB, obecreyu-
garowjasi  60/1bWwoll  My/sbMUN/IUKamuUsHbIG U
CuHepaemuyeckull  aghghekm.  [Npakmuyeckasi
3Ha4YUMOCMb CMambU — MHO20KpamHoe 8
macwmabax cmpaHbl yBe/lu4eHUe SKOHOMUU
9HEp2eMUYECKUX PEecypcos U 3ampayusaeMbiX
20Ccy0apCcmBoM Ha Ux MpuobpemeHue saiom-
HbIX cpedcma.

KntoueBble cnoBa: 3Hep203thheKmUBHOCTIb,
9HEP20EMKOCMb, MOOEPHU3aYUsi 3/1eKmpoo6o-
PyO0BaHUSI, 3HEP20aYOUM, IHEP2OMEHEDKMEHM.

B cmammi po3asisiHymo 06rpyHmysaHHs1 He0bXiOHOCMI MpuU opaaHisayji yrpassiHHs eHepaoeghekmusHicmio riornpueMcma 0671iKy HenpsiMoi eKOHOMIl
e/leKmpoeHepeail | eHep2emuYHUX pecypcis, 00epxxyBaHuX ro3a 06'eKmomM MoOepHI3ayii el ekmpoycmamkysaHHs | BUSHaYeHHs1 W/1siXi8 YOOCKOHa-
JIEHHS yripas/iHHSA. Y pobomi BukopucmaHo cucmeMHull nioxio. 3pobsieHi: 3'cyBaHHs MPob/ieMu, aHasti3 cmaHy criocobis ii piueHHs], MeXHIKO-eKOHO-
MiYHUU aHasi3 HOBUX MEXHIYHUX PilleHb, BU3HAYEHHST W/ISIXIB BOOCKOHa/IEHHS BUPILWEHHS Npob/iemMu. [1poBedeH0 aHasli3 noKasHUKa eHep20eEMHOCMI
YkpaiHu 8 nepiod 3 2009-2016 pp. 8 rMopisHsHI 3 KpaiHamu csimy ma €8ponu i BUSHaYEHO, WO Xo4Ya BiH Mae MEeHOEHYi0 00 3MEeHWEeHHS], 00HaK
YKpaiHa npooosxye 3asuiamucsi KpaiHo 3 00HUM 3 HallBULUX MOKa3HUKIB eHepaoemMHocmi BBIT y csimi. HasedeHo, wo 3a oyiHKoo MixHapoo-
Ho20 EHepeemuyHo20 AeeHmcemsa YkpaiHa Hanexums 00 Halbislbw eHepao3ampamHux KpaiH caimy, 8 Kol wopidHuli obcsie Bmpam HayioHa/bHoT
EKOHOMIKU B8I0 HeegheKmuBHO20 BUKOPUCMAaHHSI €Hepa2oHOCIiB OUIHEMLCS Ha piBHI 15-17 mM/po. dos. 3po6/1eHo BUCHOBKU PO doyi/ibHicmb Aoro-
BHEHb Ha depXxaBHOMY PiBHI HOPMamUuBHO-NPABOBUX akmis, WO CMUMy oMb Gisi/IbHICMb NiIONPUEMCMB 3 MOOEpHI3ayii en1ekmpoycmamkyBsaHHs,
sKull 3abe3rnedye Be/IUKUl HerpsiMul eghekm eKOHOMIT eHepaemuYHUX pecypcis rno3a 06'ekmom ModepHisayil. BcmaHog/ieHo HeobxioHicmb 06/1iky
HerpsiMo2o eghekmy npu BUKOHAHHI eHep2emu4yHo20 ayoumy nionpueMCMB | BUSHAYEHHI 3ax00i8 W00 MiOBUWEHHS eHepeoeghekmusHocmi. Ha
OCHOBI IP0BE0eH020 aHaslizy HopMamuBHO-PaBoBUX 0OKyMeHMIB 3a nepiod 1994-2017 pp. | MeEMOOUK eHepaemuyHo20 ayoumy, srepuwie Haykoso
06rpyHMoBaHo 00Yi/IbHICMb BHECEHHST 00 YuxX OOKYMeHMIB OOMOBHEHb, SKi CMUMY/IIOIMb, NPU Op2aHi3ayii yrpas/iHHS eHepaoehekmusHICMIo
nionpuemems, nesHe npiopumemHul HarpsiMoK MooepHi3auii. Ha ocHoBI aHasi3y dxepen MexHIYHOI limepamypu 3p06/1EHO BUCHOBOK, WO makum
HarpsiMKOM € MOOepHi3ayisi e1ekmpornpusody | MexaHi3mis, Wjo 3abe3neyye seiukull MyibmuraikamusHull i cCuHepeemuyHul egoekm. [pakmuyHo
3Ha4uUMicmK cmammi e 6acamopasose 8 Macwmabax KpaiHu 36i/1bWeHHS1 eKOHOMIT eHep2emUYHUX Pecypcis i BUmMpa4aromsCsi 0epxasoro Ha X npu-
06aHHs1 Ba/IFOMHUX KOWMIB.

KntouoBi cnoBa: eHep2oethekmusHICMb, eHep20EMHICMb, yemamkysaHHS, pu/iadis 6e3sneku, eHepaoayoum, eHep2oMeHEOXXMEHM.

Formulation of the problem. Improvement in effi-
ciency of energy resources use is important for any
state, because it reduces the cost of GDP production,
increases competitiveness, improves the environmen-
tal situation and saves energy resources for future
generations. The latter circumstance is of prior impor-
tance because these resources are not only a source
of energy, but also a raw material, which is neces-
sary for mankind to produce such products as plas-
tics, pesticides, paints, etc. For Ukraine, the solution
of energy efficiency problem is especially important,
since the structure of its economy is characterized by
a high share of power-intensive industries. The elec-
tromechanical energy conversion that is carried out

by means of electric drivers plays an important role in
all spheres of modern society. Electric drivers are the
largest consumers of electric energy. They account for
more than 65% of the generated electricity. It follows
thence, the rationale of the considered aspects that
are related to the energy efficiency of electric drivers
machines and mechanisms. In this article, we con-
sider some issues related to management of energy
efficiency at the enterprise, through the modernization
of electric drivers, which, according to the authors, are
not sufficiently covered in the economic literature and
require more careful consideration.

Analysis of the recent researches and publica-
tions. The issues of energy saving and energy effi-
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ciency were covered in the publications of domestic
and foreign scientists. : A significant number of pub-
lications are devoted to general theoretical issues
of energy efficiency, consideration of national priori-
ties for energy saving [1], development of an energy
saving strategy in Ukraine [2], peculiarities of imple-
mentation of the state energy efficiency policy from
the point of view of world best practices [4]. In [5;
6], the initial conditions and barriers to the formation
of energy saving and energy efficiency policies in
Ukraine were analyzed, the current state of energy
supply and energy consumption in the country was
assessed. The possible directions of development of
the Ukrainian energy industry to improve the energy
efficiency of the Ukrainian economy in the form of
strategies and expert opinions are considered [7]. In
[8], the authors presented energy-capacity indicators
in various countries, as well as possible ways and
means of saving energy resources both in the world
and in Ukraine. The role of the electric driver in solv-
ing energy resources saving problem was consid-
ered in the works of [9; 10], where the attention was
drawn to the special features of the regulated electric
driver as a mean of technological processes optimi-
zation. However, technical achievements in the field
of energy-efficient electromechanical systems are not
properly reflected in the existing, at the moment, stat-
utory framework and methods of energy audit.

Setting objectives. Despite a slight decrease
in the energy intensity per unit of GDP over the
past 10 years, Ukraine is significantly behind the
advanced nations in this index, which indicates that
there is want of energy efficiency management. Deni-
syuk S.P. and Tarhonskyi V.F. in their work [6] noted
that “the improvement in the economic development
of the country demands the review of some regula-
tions of national policy in the sphere of energy effi-
ciency and energy supply to increase energy safety
of the country”.

The purposes of the article to substantiate the
necessity in supplements to the statutory acts and
method of energy audit of stimulation the priority of
the electric driver modernization that provides oblique
savings of energy resources. Under the oblique econ-
omy we realize savings not at the enterprise, where
updates are carried out, but those enterprises which
are involved in previous or subsequent cycles of the
process. To pay attention of economists and energy
auditors to the incorrect assessment of energy sav-
ing based only on the indicators of electric meters of
electric drivers before and after modernization and
explain the essence of multiplicative (multiplying) and
synergistic effects of energy efficiency improvement
from modernization.

Presentation of the main material of the
research. First of all, we are going to analyze the ratio-
nale of solving the problem of increasing energy effi-
ciency for Ukraine and to what extent this solution can
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contribute to improvement of the energy efficiency of
electrical equipment in comparison with saving energy
resources by other means.

Ukraine belongs to those countries with average
provision with its own energy resources. Currently,
67% of gas, 57% of oil products and a significant
part of coal is imported, for that vast foreign currency
funds are spent [12].

Awareness at the state level of the necessity in
improvement of energy efficiency became measures
for legal and regulatory support of energy resources
saving. In 1994, the law of Ukraine “About energy
saving” was adopted, and then until 2006, 6 more
laws were adopted, 6 presidential decrees, 20 reso-
lutions of the Cabinet of Ministers were issued, more
than 150 normative acts that regulate the activities of
all participants of the energy market were approved.
Nevertheless, by September 2007, Ukraine reached
the 1st place among European countries in terms of
energy consumption per unit of GDP. At the same
time, the energy intensity of Ukraine was more than
3 times higher than the energy intensity of advanced
industrialized countries, which testified to the weak
efficiency of the measures that were taken. Since
2007, 8 laws, 27 resolutions of the Cabinet of Min-
isters have been adopted, a number of organized
structures that manage, control and regulate activi-
ties of the state and enterprises in the field of energy
efficiency have been created [11].

A general indicator of the efficiency in usage of
fuel-power resources is energy intensity- the spe-
cific consumption of primary energy per unit of gross
domestic product of the country (GDP). The figure 1.
shows the dynamics of energy intensity in Ukraine
since 2009 in comparison with the Central Europe
and world.

From figure 1, we see that the value of energy
intensity of Ukraine's GDP during the period from
2009 to 2016 decreased [12]. However, Ukraine con-
tinues to be one of the countries with the highest GDP
energy intensity. Herewith, the reduction of energy
intensity is largely achieved not by improving the effi-
ciency production, which is usually provided by the
modernization of equipment, but by reducing energy-
intensive industries in the metallurgy, machine-build-
ing, chemical and other industries.

The level of energy intensity of GDP in Ukraine,
and other countries in 2016, calculated at the pur-
chasing power parity (PPP) in prices for 2010 (kg. of
oil equivalent per $1). USA—kg 0.e./$2010), is shown
in figure 2, where we can clearly see that this indica-
tor in Ukraine is 2.5-3 times worse than in many other
countries.

With the help of types of fuel-power resources we
consider structure of their consumption in Ukraine
(Figure 3). In 2016, the total consumption constituted
114.8 million tons of oil equivalent, which was in 4.6%
higher than in 2015. Where: coal — 31,8 %; natural
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gas — 34,3 %; oil products — g
11,9 %; nuclear energy — 20 %;
hydraulic energy — 1,9 %.

The import content of pri- 3
mary energy resources in

0,4 e~

Ukraine during the recentyears %2
averaged about 38%. The o1
state imports three quarters

0

of oil and natural gas, 100%
of nuclear fuel, and today it is
forced to import coal and elec-
tricity. In 2017, the supply of
imported gas to Ukraine was
carried out exclusively from
the European gas market and
vast foreign currency funds 0.35
were spent (in 2017, only $ 03
2.9 billion were spent on the 25

2009

purchase of natural gas) [12]. 02
0,15

According to the Interna-
tional Energy Agency (IEA),
Ukraine belongs to the most
energy-consuming countries
all over the world. The annual
volume of national economy
losses is estimated at $ 15— $
17 billion [13] because of ineffi-
cient use of energy resources.

The above-mentioned data
testify to the exceptional ratio-
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Fig. 1. Energy Intensity of Ukraine's GDP,
compared to Europe and the world, 2009-2015 (kg 0.e./$2010 PPP)

nale for Ukraine in solving the
problem of improving the effi-
ciency of energy resources.

We are going to analyze

to what extent the savings of
electric energy and modern-

ization of electrical equipment
contribute to solving the prob-
lem of energy efficiency on a
national scale.

About 70% of fuel energy
resources are used in furnace-
boiler production, and only
about 23% of these resources
are used for conversion into
electric energy. It would seem that the reduction of
electricity consumption is not of paramount importance.

We demonstrate that this is not the case, since
the increase of the energy efficiency of some types
of electrical equipment can provide a large oblique
effect of energy savings, besides the direct effect
(taking into account the presence of boiler units at
many enterprises) and better rate of direct savings in
fuel resources. Energy saving itself is an extremely
effective mean of saving raw energy resources. Tak-
ing into account the energy costs for the extraction
and transportation of primary energy resources to the
power plant for the production of one unit of electric-

@ natural gas

M coal

15 20 25 30 35 40

I oil products & nuclear energy & hydraulic energy

Fig. 3. Structure of fuel-power resources consumption in Ukraine 2014-2016 (%)

ity, N units of energy of primary energy resources are
spent equal to [9; 10; 14]

1+ q 1
N:&:_JFLZ, @)
Nac Nac Qe

where 7, is the efficiency of the power plant;

g - electricity costs for production and transporta-
tion of one ton of primary resources (Gcallt);

Q - specific calorific value (Gcallt).

The current situation in Ukraine consists in the
deterioration of power plant equipment, changes in
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the schedule of shift mode of operation at the indus-
trial enterprises, the quality of coal and for this reason
the efficiency of thermal power plants (TPP) some-
times is reduced to 28-25% [9]. At the same time,
each saved unit of electrical energy in the energy
equivalent saves about 5 units of primary energy
resources. This means that out of 100 trainload of
coal that came to the power plant, only 20 trainload
will be completely converted into electricity, and the
rest 80 trainload will be burned, polluting the envi-
ronment with harmful gases, dust, ash. This impor-
tant environmental factor should also be taken into
account in the state organization of energy efficiency
management, for example, by priority reduction of
TPS loads.

We define what type of modernization for electri-
cal equipment should be produced first of all in order
to reduce the loss of electrical energy. It is known that
by the transmission of electricity from the power plant
to the consumer in the networks of leading coun-
tries, the regulatory losses should not exceed 7% in
Ukraine-12.8% [11]. The consumer faces the main
losses, and the main consumer of electric energy
(up to 70%) is the electric driver [3] that represents
the electromechanical system that is intended for
transformation of electric energy into mechanical and
movement control of working bodies of machines and
mechanisms.

Usually, when developing measures to improve
energy efficiency at industrial enterprises, the
expected result of energy saving is estimated as the
difference between the counter readings of electric
meters of electric drivers before and after modern-
ization at the enterprise where modernization is car-
ried out. However, from the state point of view, this
approach is incorrect. Technical experts drew atten-
tion to the multiplicative (multiplier), and synergistic
effects when replacing a non-regulated electric driver
with a regulated one [10]. The essence of these
effects consists in the fact that the regulated electro-
mechanical system, as a mean of optimization of the
process saves electrical energy not only in the place
of modernization, but also in the previous or subse-
quent cycles of the process, particularly, by saving
consumables. Besides, in complex machines and
units, the technological process of which is provided
by several electromechanical systems, the optimiza-
tion of their interaction provides a synergistic effect of
savings. From the authors ' point of view, this issue
is important for government agencies and econo-
mists when determine measures and organization of
energy efficiency management.

We explain the essence of the above-mentioned
effects on some examples:

Example 1 shows the oblique savings as a result
of multiplicative effect.

Savings were offered after the modernization of
the electric driver in the pumping unit at the station
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of the 2nd lift with the replacement of the unregulated
electric driver with an adjustable one, comparing with
the year that preceded the modernization: electricity
meter E_ -42%, water E,, — 25%. In addition, the num-
ber of water main leaks decreased from 60 per year
to 8 [6]. The economic effect of the share of savings
constituted: at the cost of energy saving = 13%, water
= 64%, reduction of wastewater costs =21%, and the
total effect can be calculated from the formula (2).

E=E _+E, +E,, (2)

Taking into account that the energy component
of water supply costs for delivery and water removal
constitutes 60%, we obtain that the energy savings at
the pumping stations from the place of water intake
to the pumping station and its wastewater disposal
is higher than the electricity meter at the station that
incurred cost of modernization (3).

(E,-E,,)*06
E

e

K= ~4times 3)
Thatis, due to the reduction of electricity consump-
tion by the pumps of the main water supply system,
as well as by the delivery and restoration of it after
wastewater disposal, from the state point of view,
the total five times greater savings were made, com-
paring to those recorded by the electricity meters at
the modernization object. If we take into account the
property of each unit of saved energy in the energy
equivalent to save 5 units of fuel energy, the impact
on energy consumption increases in many times.
That is, the vast modernization of electromechanical
systems that provide a multiplicative effect should be
particularly stimulated on a national scale.

Example 2 synergistic effect of direct saving of
energy resources.

There was a replacement of 4 unregulated elec-
tric drivers on adjustable during the modernization
of electric drivers of the boiler unit with capacity of
300 MW. The following electric drivers carry out the
transportation of: gas, air, water, as well as smoke
removal of combustion products. The optimization of
operation of these electric drivers after replacement
of unregulated with frequency-regulated allows to
increase the efficiency of the unit by 2-5%. Herewith,
the power saving of electricity by electric meters of all
electric drivers is about 90 kW. At the same time, gas
savings with a 3% increase in efficiency is equivalent
to a power of 9000 kW i. e. in 100 times more.

Example 3. During the modernization of electric
drivers of the cold rolling mill 1700, the accuracy of
metal strip thickness control was increased and roll-
ing with a minus tolerance A d was provided [10]. At a
rolling speed of 30 meters per second and mill opera-
tion time per year for about 5000 hours, the metal
savings will be

M, =SV Ad Y t 3600, where 4)
S — width of the strip-1.7 m;
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V —rolling speed-30 m/s;

Ad - negative allowance — 10mk = 10°m;

t — number of working hours per year — 5000 ;

Y — the specific mass of the metal is 7.8 t/m3;

If we consider that for the production of this metal
is necessary to mine ore, to found iron, steel, to roll
slabs, to carry out transportation of materials, it is
possible to imagine what a huge amount of energy
resources will be saved at these stages of production.

Almost any improvement [9; 10]in the performance
of the technological process by means of a controlled
electric driver provides not only a direct (at the place
of installation), but also a mediate (oblique), often sig-
nificantly greater, saving of energy resources. That is,
the modernization of electromechanical systems is in
a certain respect a unigue mean of improving energy
efficiency. The calculations of the International Energy
Agency testify that by increasing the efficiency of
electromechanical systems is possible to reduce their
consumption of electricity by 20-30%, which on the
average is 10% of the total generated energy [13].
These calculations do not take into account signifi-
cant savings in consumables and oblique savings.
Probably this can explain a well-known fact from the
world experience that occurred in the United States.
To overcome the economic consequences of the 1st
world energy crisis in 1973 in the United States was
defined the action plan on reduction energy consump-
tion per unit of GDP, providing the modernization of
equipment with more energy efficiency and assess-
ment of the expected savings of the PDS. After a year
of realization of the planned measures, it turned out
that the saving of the PDS was in 10 times higher
than it was estimated. In this economy, the significant
contribution is received due to the modernization of
electric drivers of the machines and mechanisms
which provide optimization of technological pro-
cesses and show thus multiplicative and synergistic
effects. This is confirmed by the high percentage of
the share of the regulated electric driver in the USA,
which currently reaches about 40% [10]. The share
of regulated electric driver in industrialized countries
is 50-60 %, which (according to various estimates) is
3-5 times higher than in Ukraine.

Thus, in the organization of energy efficiency man-
agement of electrical equipment the special atten-
tion should be payed to the modernization of electric
machines and mechanisms that provide, in addition
to direct, the oblique energy savings.

We will analyze to what extent the regulatory
framework that exists at the moment and methods of
energy audit contribute to the modernization of the
above-mentioned electrical equipment.

Since the statutory instruments and measures
that aim to improve the energy efficiency of GDP in
the period from 1994 to 2007 did not provide a radi-
cal improvement in the efficiency index that is testi-
fied by the above-mentioned fact that by September

2007 Ukraine took the 1st place in Europe in terms of
energy consumption per unit of GDP, we will perform
the analysis of the statutory instruments from 2007 to
2018. During this period, 8 laws related to the problem
were adopted. 3 laws are related to the field of alter-
native energy sources, 3 laws have connection to the
commercial energy accounting and energy efficiency
of buildings. Other laws: The Law of Ukraine “About
implementation of new investment opportunities, war-
ranting rights and legitimate interest for economic
entities to provide a large-scale energy moderniza-
tion” the Law of Ukraine “About the amendments to
the Budget Code of Ukraine concerning the imple-
mentation of new investment opportunities, warrant-
ing rights and legitimate interest for economic entities
to provide a large-scale energy modernization” and in
the supplements to them, adopted in 2015, the follow-
ing was established: legal and economic principles
of implementation of energy service, budget benefits
and reallocation of public expenditures were identi-
fied as well as the costs of energy services by reduc-
ing taxes on utilities and energy carriers to conduct
a large-scale energy modernization. However, these
laws do not provide incentives for priority moderniza-
tion of electrical equipment at industrial enterprises
that provide a large oblique effect in saving electricity
and energy resources.

Analysis of the methods of energy audit at the
industrial enterprises also indicate that the factor of
oblique energy resources saving is not taken into
account in a due measure. The standard method of
energy audit approved by order No. 56 of 20.05.2010 of
the National Agency of Ukraine for the efficient use of
energy resources “On the implementation and func-
tioning of the unified energy audit and management
system for energy saving in Ukraine” includes many
important aspects:

— data collection, processing and analysis;

— development of recommendations for the imple-
mentation of energy-saving measures;

— requirements for drawing up an energy audit
plan;

— requirements for measurements;

— energy-economic and financial-economic analysis;

—analysis of the efficiency of fuel-power resources
consumption by the object of energy audit;

— assessment of the total energy saving potential
of the industrial enterprise;

— and others [11].

The analysis of this technique shows that the sec-
tion “Assessment of the total energy saving potential
of an enterprise” does not provide the necessity to
take into account the multiplicative effect and oblique
savings of energy resources that were obtained out-
side of the enterprise.

Thus, the statutory framework and methods of
audit do not stimulate the priority modernization of
electrical equipment by definition of management
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measures efficiency of the electrical equipment at the
enterprise, which, although does not give the high-
est energy-saving effect directly at the enterprise,
but repetitive effect out of it. However, from the state
point of view, the most important is the general effect,
since it is the state that spends foreign currency on
the import of energy resources.

These examples lead us to the following conclu-
sions:

— when drawing plans for improvement in energy
efficiency at the industrial enterprise, special atten-
tion should be paid to the electrical equipment (partic-
ularly, electric drivers of machines and mechanisms),
the modernization of which provides a large multipli-
cative and synergistic effects in energy saving;

— since the enterprises with private ownership do
not have a special interest to take into account the
effect of oblique energy savings outside the indus-
trial enterprise, it is necessary to develop methods
to stimulate the modernization of electrical equipment
that provides oblique savings;

— incentive measures should be combined with
policy planning measures at state-owned enterprises.

Among the measures that stimulate the priority
modernization of electric equipment at the enterprises
that provide multiplicative and synergistic effects, the
following can be considered: purposeful increase of
budget funds in the form of grants or loans; granting
enterprises the right (and perhaps some responsibili-
ties) to invest from the received savings into the sub-
sequent modernization of electrical equipment; pro-
vide the additional tax benefits; wide promotion in the
management of the updated technical achievements
in the field of electrical equipment that provide a vast
multiplicative and synergistic effects.

Conclusion. The problem of improving energy
efficiency of Ukraine's GDP is of national impor-
tance. A significant role in its solution can play a
large-scale modernization of electrical equipment at
the enterprises that provide a large oblique effect in
saving energy resources. The improvement of the
incentive at the industrial enterprises for priority
modernization of the above-mentioned equipment
should be comprehensive. The aspects of its solu-
tion mentioned in the article require the involvement
of a wide range of specialists from different fields of
science, technology, public administration, and this
should be reflected:

—inthe relevant amendments to the legislative acts;

— in the development of strategies and plans for
the modernization of electrical equipment;

—in the development of the state budget;

—when making supplements to the methodology of
energy audit at the enterprises and in supplements to
the methodology of control of energy efficiency man-
agement of electrical equipment at the enterprise;

Improvement in the energy efficiency manage-
ment of electrical equipment will significantly reduce
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the losses in the national economy from the ineffi-
cient use of energy, which, as previously mentioned,
according to the International Energy Agency in
2016 was estimated at USD 15-17 billion.

REFERENCES:

1. Stogniy B., Kyrylenko, O., Prakhovnik, A., Dene-
syuk, S., Butsio Z. (2010) Natsionalnyie prioritetyi ener-
goeffektivnosti [National Energy Efficiency Priorities]. K.:
Text, 580 p. (in Russian)

2. Zhovtyansky, V., Kulik, M., Stogniy, B. (2006)
Strategiya energosberezheniya v Ukraine: analiticheskie
i spravochnye materialy v 2-h tomah [Strategy of energy
saving in Ukraine: analytical and reference materials
in 2 volumes]. K.: Aka-Demperiodika, v.1. 510 p., v. 2,
600 p. (in Russian)

3. Kirilenko, A., Volkov, I. (2008) Energosberegay-
ushchij asinhronnyj elektroprivod [Energy-saving asyn-
chronous electric drive]. Kharkov : Westnick NTU “KhP1”,
321 p. (in Russian)

4. Denisyuk, S. (2013) Formuvannia polityky pid-
vyshchennia enerhetychnoi efektyvnosti — suchasni
vyklyky ta yevropeiski oriienriry [Formation of energy
efficiency improvement policy-modern challenges and
European benchmarks]. Energy: Economics, Technol-
ogy, Ecology, no. 2, pp. 7-22.

5. Sotnyk, 1., Kulyk, L. (2016) Enerhoefektyvnist
Ukrainy: novi vyklyky ta osnovni bariery dlia yii realizat-
sii [Energy efficiency of Ukraine: new challenges and
major barriers to its implementation]. International Jour-
nal of New Economics and Social Sciences, no. 2 (4),
pp. 162-173.

6. Denisyuk, S., Tarhonskyi, V. (2017) Enerhoefek-
tyvnist Ukrainy: problemy ta shliakhy vyii zrostannia
[Energy efficiency of Ukraine: problems and ways of
its growth]. Energy: Economics, Technology, Ecology,
no. 4, pp. 7-28.

7.Basok, B., Bazeev, T. (2017) Pidvyshchennia ener-
hoefektyvnosti ekonomiky Ukrainy — misiia ta holovnyi
priorytet rozvytku vitchyznianoi enerhetyky [Increase
of energy efficiency of Ukraine’s economy — mission
and the main priority of development of native energy].
Industrial Heat Engineering, no. 39(2), pp. 46-52.

8. Denisyuk, S., Tarhonskyi, V. (2017) Stalyi rozvytok
enerhetyky Ukrainy u svitovykh zakhodakh [Sustainable
development of Ukraine's energy in world measures].
Energy: Economics, Technology, Ecology, no. 3, pp. 7-31.

9. Barskiy, V., Beshta, A., Zagirnyak, M., Klepikov,
V., Peresada, S., Sadovoi, A. (2013) Elektroprivod kak
faktor energosberezheniya v promyishlennosti i ZhKH
v Ukraine [Electric drive as an energy-saving factor in
the industry and housing and communal services in
Ukraine]. Energy saving. Power engineering. Energy
audit, no. 9(113), pp. 2-10.

10. Zagirnyak, M., Klepikov, V., Kovbasa, S., Mikhal-
sky, V., Peresada, S., Sadovoi, O., Shapoval, I. (2018)
Energoefektivni elektromekhanichni sistemi shirokogo
tekhnologichnogo priznachennya [Energoefective elec-
tromechanical systems are widely technologically rec-
ognized Energoefective electromechanical systems are
widely technologically recognized]. K.: Nash Format.
310 p. (in Russian)



B EKOHOMIKA TA YIPABJIIHHA MIANPNEMCTBAMU

11. State Agency on Energy Efficiency and Energy
Saving of Ukraine. 2016 Available at: http://saee.gov.ua/
uk/regulations (Accessed 22 December 2018)

12. State Statistics Service of Ukraine. Statisti-
cal collections. Power engineering. “Ukraine-2014",
“Ukraine-2015", “Ukraine-2016". Available at: http://
www.ukrstat.gov.ua (Accessed 26 November 2018)

13. International Energy Agency. 2016. Available
at:  https://www.iea.org/countries/Ukraine/ (Accessed
29 December 2018)

14. Klepikov, V., Mekhovich, S., Klepikova, S. (2010)
Ekonomicheskij, energosberegayushchij i ekologicheskij
aspekty ekonomii elektroenergii v Ukraine [Economic,
energy saving and ecological aspects of electricity sav-
ing in Ukraine]. Energy saving. Power engineering.
Energy audit, no.12 (82), pp. 43-47.

15. Energy strategy of Ukraine for the period up to
2035. Ministry of Energy and Coal Industry. Available
at: http://mpe.kmu.gov.ua/minugol/control/uk/doccata-
log/list?currDir=50358 (Accessed 22 December 2018)




