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Theoretical approaches of development of energy
saving projects in the modern world

In the article the need to develop energy-saving projects in connection with the annual increase in energy
consumption is revealed. The author of the article notes that the development and implementation of energy-
saving projects depends largely on the availability of investment resources and energy-saving measures fo-
cused on obtaining resource savings through energy audit and analysis of energy -efficiency
indicators. In the article, all energy-saving measures are divided into two groups: technical and economic.
The author reveals the following features of the activity direction on energy saving: project activity,
procurement activity, research work, organizational and technical activity, investment activity and others.
It might also be highlighted that different criteria can be used as a benchmark for energy conservation.
The most common reference point for control actions is the direction of energy saving. This direction
of energy saving is known as the probable saving of energy and energy resources as a result of the implemen-
tation of a set of energy saving measures, which includes the involvement of renewable energy sources in the
economic turnover and the reduction of consumption of expensive and scarce resources.

Keywords: energy saving project, energy saving, energy saving measures, energy saving potential,
technological potential, economic potential, market potential.

One of the main problems of the modern economy is the modernization of energy and energy efficien-
cy. Every year, there is an increase in energy consumption despite the implementation of strategic documents
in the field of energy saving. Meeting the demand becomes a challenging priority and thus there is a need to
develop energy-saving projects.

Development and implementation of energy-saving projects depend largely on the availability of in-
vestment resources. However, in terms of limited financial resources for the implementation of the portfolio
of projects and energy-saving measures, it is necessary to develop methodological tools, which allow to iden-
tify crucial areas of energy saving and to choose the most important activities and projects that affect re-
sources.

The main prerequisites for the formation of energy saving projects and activities are: a significant share
of expenditure in the cost of production; determining of the connection of energy consumption with other
resources of the enterprise; systematization, on the basis of this connection, design solutions and their as-
sessment; requirements for the methodology of energy resources regulation on the basis of project activities.

According to D.E. Abdullazyanov, the energy saving project is a complex of technical and economic
measures aimed at ensuring energy saving. [1]

In modern conditions, the main result of the implementation of energy-saving projects is not additional
revenue, but money savings as a result of improving the efficiency of fuel and energy resources, reducing
material costs, saving investment and labor resources. In this regard, energy-saving projects are determined
by a set of measures aimed at obtaining resource savings through energy audits and analysis of energy effi-
ciency indicators.

Adhering to the opinion of different scientists [2, 3] we believe that the energy-saving project includes
technical and economic measures (Fig. 1). Thus, it is necessary to consider that development of actions for
energy saving projects is carried out for each enterprise individually. It is a final product of fruitful work —
result of energy inspection along with development of the energy passport of the enterprise. Therefore, the
development and implementation of energy-saving projects is a complex and systematic task associated with
cost reduction through the implementation of energy-efficient measures.

As it can be seen all the activities can be divided into two groups: technical and economic.

The first group is related to the activities, namely the installation of additional energy-saving equip-
ment, the replacement or modernization of old equipment for new, energy surveys, elimination of leaks and
aimless consumption of energy resources, the introduction of automatic control systems, insulation of
enclosing structures, replacement of lighting systems, etc.
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Figure 1. The main measures for the formation of energy saving projects

The second group is represented by activities, the need for which is due to the requirements of
the relevant regulatory and policy documents, measures to restore elementary order in energy use, measures
to develop a new style of energy saving, the development of energy management system in the enterprise,
the development of instructions for the organization of accounting and control of energy consumption and
others.

Implementation of energy-efficient measures at any cost means only one thing — the insane waste of
resources. The issues of implementation of energy-saving measures at the enterprise should be resolved
within the requirements of economic feasibility and technical reliability, compliance with technological pa-
rameters and ensuring the necessary comfort.

The analysis of works on the economy of energy saving shows that there are many definitions of the
concept of «energy saving». However, there is no clear and consistent definition, as most definitions focus
on technical aspects, which does not fully characterize the essence of the category.
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According to the law of the Republic of Kazakhstan «On energy saving and energy efficiency» the term
«energy savingy is interpreted as «implementation of organizational, technical, technological, economic and
other measures aimed at reducing the amount of energy resources used» [4].

Golovanova L.A. believes that energy saving is the process of rational use of energy resources and in-
volvement of renewable energy sources in the economic turnover in order to ensure energy-efficient eco-
nomic development and improve the welfare of the population of the country and its regions, as well as the
preservation of the ecosystem and non-renewable energy resources for future generations [5].

According to E.V. Mataras and L.V. Olekhnovich [6], «energy saving means the transition to energy-
efficient technologies in all sectors of the economy, including the fuel and energy complex, and, above all,
energy-intensive industries, as well as the utilities sector». However, the term «energy efficiency» needs to
be clarified in this definition.

Mozhina I.V. adheres to the point of view that energy saving is «actions for the implementation of le-
gal, organizational, scientific, industrial, technical and economic measures aimed at the effective use of
energy resources and involvement in the economic turnover of renewable energy sources» [7].

V.S. Stepanov also considers energy saving as a consequence of increasing the efficiency of energy use,
but does not give an exact definition [8].

From the position of B.V. Kopeikin and E.A. Smirnov, energy saving should be aimed at saving fuel by
saving specific types of energy in the stages of its processing [9]. In this definition, the technical approach is
obvious, which does not fully reveal the essence of the category.

Many modern authors focus on attracting renewable energy sources, giving a definition of the concept
of «energy saving» and «energy efficiency», along with the use of definitions from the current legislation.
For example, N.N. Sergeyev indicates the following characteristics of the category «energy savingy:

— reduction of final specific consumption of energy resources;

— efficient use of non-renewable natural energy resources;

— attraction of renewable energy sources in economic activity [10].

It can be noted that the first sign — a decrease in specific consumption — might be attributed to the re-
sults of activities, as it can be achieved only via the implementation of some activities. While the second and
third signs are activities related to energy saving.

The course of the implementation of energy saving policy in the enterprise can be developed in several
alternative energy efficiency projects. Separation of energy-saving measures into projects is advisable when
using several types of energy resources at the enterprise.

Energy saving is a very diverse field of activity. Karpenko M.S. identifies the following activities for
energy saving: project activities, procurement activities, research and other [11].

Areas of energy saving activities include various types (Fig. 2).

The following features are typical for the direction of energy saving activity:

— project activities are carried out on the basis of a comprehensive and thorough analysis at the stage of
project development. This activity is characterized by the presence of a clear pre-defined plan, minimizing
risks and deviations from it, effective change management;

— procurement activities consist of energy efficiency requirements for the supplied materials and
equipment. In the process of its implementation, technical and technological alternatives, terms of develop-
ment and implementation of energy-saving measures, technological availability of energy-efficient equip-
ment and technologies are studied;

—research work is related to the search for solutions aimed at improving the efficiency of use of all
types of energy resources;

— organizational and technical activities related to the development and maintenance of stages of project
implementation, ensuring interaction and coordination of actions of project participants in the field of energy
saving and energy efficiency at the enterprise;

— investment activity is considered as a unity of two interrelated processes: the investment process and
the process of functioning of the production facility. The efficiency assessment is carried out on the basis of
comparison of the received profit with investment costs.
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Note. Compiled by the author on [10, 11].
Figure 2. Areas of energy saving activities

Practically, all services of the enterprise, all personnel, including a management structure, thus
processes and business communications on an energy-saving can be involved in activity integrated into
general production processes. The above causes the risks typical for complex control systems of production
processes, one of which, of course, is the energy management system in the enterprise.

It might also be noted that different criteria can be used as a benchmark for energy conservation. The
most common reference point for control actions is the energy saving potential, i.e. reserves that can be
mastered in time.

To quantify the maximum possible results of energy-saving activities introduced characteristic energy
saving potential. The following definitions are given in the literature:

1) reserves that can be mastered in time. In addition, the energy saving potential is characterized by
such indicators as energy resource saving, replacement of a certain resource by cheaper and less scarce [12];

2) the possibility of reducing energy consumption as a result of the full implementation of economically
feasible energy-saving measures. The authors have differentiated the types of energy saving potential
according to the degree of taking into account various restrictions in its implementation, namely the alloca-
tion of economic, technological and market potential of energy saving [13];

3) the maximum loss of fuel, heat, mechanical and electrical energy at the level of installation, cycle,
shop, plant, which may be fully or partially returned to the energy cycle through appropriate energy-saving
measures. By the nature of the measures necessary to realize the potential of energy saving, it distinguishes
three components: technological, structural and technical [14].

Legislative acts under the potential of energy saving understand the likely savings in energy and energy
resources as a result of the implementation of a set of energy saving measures, including the involvement in
the economic turnover of renewable energy sources and reducing the consumption of expensive and scarce
resources. In this regard, we believe that the energy saving potential includes: technological potential, struc-
tural potential and market potential (Fig. 3).
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Figure 3. Structure of energy saving potential

The technological potential of energy saving is characterized by an increase in the efficiency
of production, preparation, transportation and consumption of energy resources and, accordingly, a decrease
in the energy intensity of products and services through the introduction of advanced energy-efficient
technologies.

Structural potential characterizes the reduction of the share of energy-intensive industries and industries
in energy, manufacturing and transport through the development of knowledge-intensive industries and
industries with low energy and material intensity.

The market potential of energy saving is due to the market situation at the time of making management
decisions on the implementation of energy saving measures.

Known problems of practical implementation of energy-saving measures can be considered as
limitations or criteria for the choice of an approach to assessing the potential. In turn, the results of
comparing the effectiveness of possible energy saving measures may serve as a basis for a comparative
analysis of various technical methods of calculating the energy saving potential.

Thus, according to the results of the study of the theoretical essence of the development of
energy-saving projects, the following conclusions can be drawn:

— energy-saving projects are determined by a set of measures aimed at obtaining resource savings
through an energy audit. All actions can be divided into two groups: technical (the actions connected with
installation of the additional power saving-up equipment, with replacement or modernization of the old
equipment on new) and economicf (the actions connected with need of development of system of power
management at the enterprise, development of instructions on the organization of accounting and control of
power consumption and others);

— energy saving is a very diverse area of activity. For directions for energy saving activities have the
following characteristics: project activities, procurement activities, research work, technical-organizational
activities, investment activities and others;

— energy saving potential is realized through specific energy saving measures. Therefore, any numerical
value of the potential is not an absolute criterfion for the adoption of drastic measures and is declared at the
initial stage of the energy audit in order to select areas for further exafmination, promising, in the sense of
the subsequent development of energy-saving measures.
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®. Kypbanos

Kasipri skarnaiiiarsl JHeprus Ynemjey kK00aJ1apbiH
AAMBITYAbIH TEOPUSIIBIK KAKTAPbI

Makasana Heprus TYTHIHY/BIH JKbUI CallbIHFbl YIIFAObIHA GalJIaHBICTBI DHEPTHs YHEMACHTIH kobanapsl
a3ipiey KaKeTTUIT amburad. Makana aBTOpBI SHEpPTHUsl YHEMJIEY sk0o0aIapblH o3ipIiey XKoHe iCKe achIpy Kol
Karaaiia SHEePreTUKAJbIK ay[JUT XKYPri3y >KOHE SHEPreTHKAJBIK pecypcrapibl HaiiianaHy THIMIUITiHIH
KOPCETKILITEPIH Tajay XOJbBIMEH PecypcTapibl YHeMEYre OarbITTalFaH MHBECTHLMSIBIK PecypcTap MeH
SHEPrUs YHEeMJey IlapanapblHblH OoJyblHa OaiaHBICTBI €KEHiH aTam eTkeH. Makanana OapiibIK SHeprus
YHEMzIey Iapaiapbl €Ki Tolka OeJliHreH: YHbIMIbIK-TEXHUKAJIbIK XKOHE YHBIMIBIK-9KOHOMHUKAIBIK. Makaia
ABTOPBI HEPIUsi YHeM/Ey OOMBIHIIA KbI3MET OaFbITHIHBIH MBIHAJAH ePeKIIETIKTepiH aHBIKTa/bl: Ko0anay
KbI3METi, CaThlll any KbI3METi, FBUIBIMH-3€PTTCY JKYMBICBI, YHBIMAACTHIPY-TEXHHKAIBIK KBI3METI,
HMHBECTHLMSUIBIK KBI3METi jkoHe Tarbl Oackanmap CoHpjaii-ak SHEprus YHeMICYAiH OarbIThl peTiHae Typii
eJILIeM e KOJIaHbUTYbl MyMKiH. Backapy ocepiiepi YIiH HEFYpJIbIM JKHi Oarmap peTiHae SHeprus YHeMaey
aneyerTi, SIFHU yaKbIT OOMBIHIIA Urepillyl MYMKIH pe3epBTep KbI3MET eTeli. DHeprusi YHeMey oJeyeTi Jen
SHEprus YHEeMIey JKOHIHJEeT! ic-Iiapaiap KeIeHIH iCKe achlpy HOTHXKECIHIE SHEePrus MEH dHEePreTHKAJbIK
pecypcTapabl BIKTUMal YHEMICYI TYCiHEei, OHBIH ilIiH/Ie jKaHAPTHUIATBIH YHEPTUs KO3/EPiH IIapyanibuIbIK
aliHaJIBIMFa TapTy JKOHE KbIMOAT JKOHE Talllllbl PeCypcTap/bl TYThIHYABI KbIcKapTy. COHIBIKTaH, MaKaJaHbIH
ABTOPBIHBIH OWBIHIIA, HEPIHsl YHEMJEY QJICYCTiHiH KYPbUIBIMBIHA TEXHOJIOTHSUIBIK OJICYEeT, KYPBUIBIMIBIK
QIIeyeT )KOHE HAPBIKTHIK dJICyeT Kipei.

Kinm ce30ep: >Heprust YHEMAEHTIH jx00a, SHEprusl YHEMAEHTIH ic-Imapanap, SHEprus YHEMICHTIH aieyer,
TEXHOJIOTHSUIBIK 9JIEYeT, KYPBUIBIMIBIK JI€yeT, HAPBIKTHIK QJIeyeT.

®. Kypbanos
TeopeTudyeckue acneKThbl pa3BUTHS IHEProcoéeperammx
NMPOEKTOB B COBPEMEHHBIX YCJI0OBHAX

B crarse packpbiTa HEOOXOAUMOCTE Pa3pabOTKU YHEProcOEeperaromix MPOSKTOB B CBSA3U C €KETOAHBIM YBe-
JMYCHUEM TMOTpeOsIeHUs SHEPruu. ABTOP CTaThH OTMEYAET, YTO pa3paboTKa M peanu3anus dHeprocoepe-
TaloIMX MIPOEKTOB 3aBUCAT BO MHOI'OM OT HAJINYHS WHBECTUIMOHHBIX PECYPCOB U 3HEProcOeperaiommx Me-
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POIIPHUSATHH, HANIPABJICHHBIX HA IIOJyYCHHE SKOHOMUH PECYPCOB ITyTEM HPOBEICHUS IHEPIeTUYECKOTO ayIUTa
U aHau3a 1okasaresneil 3G (EKTUBHOCTH MCHOJIb30BAHUS SHEPreTHUECKUX pecypcoB. B crathe Bce HEpro-
cOeperarolue MEpONpPUATH pa3JIeIeHbl Ha JBE IPYIIIbL: OPraHU3alMOHHO-TEXHUYECKHE M OPraHU3alHOHHO-
SKOHOMHYECKHE. ABTOPOM CTaTbH BBISABIEHBI CIIEAYIOIINE OCOOCHHOCTH HAIpPaBIECHUS ACSATEIHFHOCTH IO
9HEProcOepeKEHUIO: MPOEKTHAS JIEITeIBHOCTD, 3aKyIIOUHasl AESTENbHOCTh, HAyYHO-UCCIEN0BATEeIbCKAs pa-
00Ta, OpraHM3AIMOHHO-TEXHUYECKAas NeITELHOCTh, MHBECTHLMOHHAS IeITeNbHOCTh U Jp. HeoOxommumo
TaKoke OTMETHTH, YTO B KaUeCTBE OPUEHTHPA SHEProcOepexeH s MOTYT MCHOIb30BaThCsl Pa3iIMIHbIC KPHUTE-
pun. HauGosee 4acto OpHEHTUPOM JUISl YIIPABIAIOIMX BO3ACHCTBUH CIYyKUT HOTEHILHAN SHEProcOepexeHns,
TO €CThb Pe3epBbl, KOTOPBIE MOTYT OBITH OCBOCHBI BO BpeMeHH. [10]1 MOTEHIIMAIOM 3HEProcOepeKeHUs TOHHU-
MalOT BEPOSTHYIO SKOHOMHIO SHEPTMHM M JHEPreTHYECKHX PECypcoB B Pe3ysbTaTe pealn3allii KOMIUIEKCa
MEpOTIPUATHH 1O 3HEProcOEpekeHHIO, B YHUCIIE KOTOPHIX — BOBJICUEHHE B XO3SIMCTBEHHBI 000POT B0O300-
HOBJISIEMbIX HCTOYHHKOB SHEPTHH U COKpAIeHHe NOTPeOICHNS JOPOTUX U NePUIMTHEIX pecypcoB. [losTomy
aBTOp CTAaTbH B CTPYKTYpY HOTEHIMAlIa HEProcOepekeHHsI BKIIOYAET TEXHOJIOTHUECKUH, CTPYKTYPHBIH U
PBHIHOYHBIH ITOTEHIINANEL.

Kniouesvie cnosa: sneprocOeperaromyii mpoeKkT, SHeprocOepekeHne, dHeprocoeperaiue MeponpusIThs,
TIOTEHIHA YHEProcOepeKEeHHsI, TEXHOIOTHYECKUH MOTEHIINAI, CTPYKTYPHBII ITIOTEHINAN, PEIHOYHBIN ITOTEH-
Al
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