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This article is devoted to study cost management aspects of small hydro objects. Analyzed
main cost forming indicators of economic object. The most applicable models of revenue property
predictive state, which are of small hydro objects, are reviewed. Factors and risks of affecting the
overall profitability, and accordingly, market value of small hydro complex are identified. Proposed
organization of multi-purpose use of small hydro plants natural and economic systems as an
integral resource in order to increase their functioning from additional, don’t contradictory for
main, ways, well as ways of reducing the risks of their activity. Presented price-determining factors,
which form the cost of small hydro objects in case organizing such multi-purpose management.

Keywords: area, complex, cost, energy, income, multi-purpose, ownership, production
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Introduction. One of the major tasks, which faces Ukraine energetics, is
increasing part of renewable energy, one of whom is energy of small rivers. At the
same time, in relation with several factors, caused by unstable economic situation the
imperfection of current legislation, substantially increased risks of small hydro plants
functioning. Besides that, only electricity production business orientation does not
always result in it is economically feasible. To minimize such risks and improve
efficiency of small hydro plants activity, and in order to increase the investment
attractiveness this industry, it is necessary not only most accurate, but also
comprehensive approach for identifying profitability ways and cost management of
such power facilities.

Analysis of recent research and publications. The definition of the basic
concepts and techniquesm as well as decision of theoretical and practical issues of
cost management production enterprises, in the researches takes a lot of domestic and
foreign scientists: A. Chirkin, G. Desmond, M. Fedotova, J. Friedman, V. Grigoryev,
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A. Gryaznova, H. Harrison, R. Kelly, N. Ordway, Y. Panasovsky, L. Simonova, E.
Tarasevich, S. Valdaytsev, etc.

Previously unsettled problem constituent. For today practically absent
approaches and methods of cost management in the small hydropower, which take
into consideration features of functioning enterprises in the industry, all features of
doing business for small hydro objects, which necessitates further, more deep
researches on this subject.

Main purpose of the article. The purpose of this article is to determine the the
ways and methods of increasing profitability the operation of small hydropower
plants, as well as increasing the market value of small hydro complexes.

Results and discussions. The index that most closely reflects the economic
Importance of economic entity functioning is its market value, basic forming factors
which are:

-amount of disposable object rights from point of view existing direction and
level of its use at the time of valuation;

- possibility of using objects property rights from point of view potential buyers
plurality and their representations about possibilities of participation in it, possible
forms and directions profitable property using, as well as lower production and other
risks while using it [1, 7].

Currently is actively formed interest to such form of administrative and
economic activity as cost management of the property. To manage the cost
ownership, which brings revenue, means to plan and to take certain measures,
associated with maintaining activity and increasing the level of business profitability,
and a decrease manufacturing and other costs or losses [6, 8].

The practice of definition size the market value of property profitable revealed
the possibility of determining its value for any forecast models of the future their
condition. This allows to formalize each variant of future developments. Given that
determined by income approach cost based on the expected representations about
upcoming versions condition profitable property in the future, predictive models
should be presented as follows [5]:

— indirect capitalization:

T EnLE (1)
where:

C- cost;

Dy — annual revenue;

| —discount rate.

— direct capitalization:
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C=7, (2)
where:
C- cost;
D — revenue;
I — discount rate.
_b_ D
R, i+ PIIK(SFF;SFF,, )’ ®)
where:
C- cost;
D — revenue;
R, — capitalization rate;
I — discount rate;
RRC (SFF; SFF n/r) — rate of return on capital.
with the distribution by physical interests:
D
C= , 4)
M-R, +1-M)-R¢
D
C= —, (5)
M-R, +@A-M)-i.
B D
M i, +(1-M)-i’ 6)
where:
C —cost;
D — revenue;

M — proportion of borrowed capital in the total ownership cost;

1-M — proportion of own capital in the total ownership cost;

Rw — capitalization rate of borrowed capital;

Re — capitalization rate of own capital;

Iig — discount rate for borrowed capital;

Im — discount rate for own capital,

revenue models (linear, exponential);

ownership models (linear, exponential);

mortgage investment Ellwood model.

However, all variants of the profitable ownership future state, the situation
remains unchanged, hat the increase in the value predetermined by two factors:
increase profitability and decrease in using the property risks.
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Electricity production in the hydro objects is always connected with the
necessity to maintain the reliability and safety of the hydro complex. Hydropower
facilities in process of depreciation are losing their functional qualities and reduce the
production efficiency of the work. At the same time rising costs of maintenance and
operation of the complex, which requires an implementation systematic scheduled
maintenance and repair regenerative works.

On the one hand, repair and overhaul of involved technological equipment and
constructions aimed at maintaining the stability of the target functioning — energy
production. With another, considering varied, especially environmental, significance
of hydro complex, large-scale repair regenerative actions on them should be defined
as environmental protection measures, which aimed at the stability of natural systems
maintaining and the prevention of negative consequences of anthropogenic impact on
them.

The cost of ownership, which is in the sight of the interests of economic entity,
is determined by current and future profitability and disposal of objects and rights to
them [2, 3, 4]. At the establishment and functioning of small hydro plants, the only
factor that determines their profitability, still decided to recognize the energy which
generated and sold. At the same, not consider and not taken into account others,
existing and potential folding possibilities to operate with disposable objects and
rights to them.

In general, factors that shape cost of ownership of small hydro station at the
organization of multipurpose business presented at Fig. 1.

The study showed, that ownership, which administered by hydroelectric
company, can be used not only by its intended functional purpose — for electricity
generation. Being in charge of small hydropower station natural — economic complex
includes not only artificially created objects, but also acquired or leased for carry out
its production activities in the project under a functional purpose natural formations.
In fact, such comprehensive object is a territorial area, whose market value formed
the ability and capacity of its profitable use. Thus, such territory is an integral
resource, which endowed with the resource functions, which development
predetermined by the possibility of multipurpose use organization this complex in
order to maximum benefits obtain. In more cumulative specific income generates
from using of allocated territorial area, so more the economic efficiency of its usage
and, respectively, higher its cost. In multi-purpose usage organizing of small hydro
stations disposable territorial resources, increase incoming considered the following
ways:

- income from the functional purpose usage;

-income from the compensation payments receipt from outside business entities
due to maintaining stable water level in the river through acting small hydropower
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plants, condition the water body and coastal zones, environmentally safe,
equilibrium, sustainable ecosystem condition in the area of its location;

- income from recreational, and possibly other entrusted territorial complex uses,
which do not contradict the use of its energy and recreational potential.

Price-determining factors

Income |- > Directions of increase in income Risk reduction
From the sale of Upgrading and technical o Increasing of
> produced modernization of the equipment production and
electricity environmental
Timely and quality performance of reliability and 1«
repair — restoration works at the [« safety of the
From the set of hydraulic structures object
> compensatory functioning
Incomes Organization of compensations by the
users of the water body, which provide
additional income from the operation
From the of hydraulic structures Diversification of
development of the the production
Lp| natural resource Organization of recreational of areas, which o
recreational natural — resource potential usage on increases the
potential of the the assigned to the power facilities hl stability of
adjacent territories territory income

Fig. 1. The main price-determining forming market price factors of small hydro
object income ownership in the multi-purpose use (author’s development)

The study showed, that ownership, which administered by hydroelectric
company, can be used not only by its intended functional purpose — for electricity
generation. Being in charge of small hydropower station natural — economic complex
includes not only artificially created objects, but also acquired or leased for carry out
its production activities in the project under a functional purpose natural formations.
In fact, such comprehensive object is a territorial area, whose market value formed
the ability and capacity of its profitable use. Thus, such territory is an integral
resource, which endowed with the resource functions, which development
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predetermined by the possibility of multipurpose use organization this complex in
order to maximum benefits obtain. In more cumulative specific income generates
from using of allocated territorial area, so more the economic efficiency of its usage
and, respectively, higher its cost. In multi-purpose usage organizing of small hydro
stations disposable territorial resources, increase incoming considered the following
ways:

- income from the functional purpose usage;

- income from the compensation payments receipt from outside business entities
due to maintaining stable water level in the river through acting small hydropower
plants, condition the water body and coastal zones, environmentally safe,
equilibrium, sustainable ecosystem condition in the area of its location;

- income from recreational, and possibly other entrusted territorial complex uses,
which do not contradict the use of its energy and recreational potential.

In its turn, risk reduction consists in:

- increasing production and environmental safety as well as safety of the facility;

- diversification of the production process, which improves stability of income.

Conclusions and further researches directions. The research makes it possible
now to form the main directions and models of profitable small hydro complexes
functioning on small rivers. Furthermore, these directions should also be considered
as the main pricing factors, which form the total cost of such complexes.

According to the author, profitability increasing of functioning small hydro
object can only occur when implementing proposed approach of multipurpose use
organization on fixed area in all possible directions, which satisfy the growing market
demand and are potentially profitable.
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YIIPABJIIHHSA BAPTICTIO OB’€EKTIB MAJIOI TITIPOEHEPTETUKH
IMamkos Cepriii BasepiiioBnu
3000y6au Kaghedpu ynpaeninus,
Cymcokuit oepicagnulil ynieepcumem, YKpaina
Cmamms npuceésyena 6UBYEHHIO ACNEKMI8 YNPAGNiHHA eapmicmio 00'ekmie  Manoi
eiopoenepeemuxu. Ilpoananizoano 0CHO8HI NOKAZHUKU, WO POPMYIOMb 86APMICMb 20CNOOAPCHKO20
00'exma. Poszensanymo Haubintbu 3acCmoco8y8ani Mooeli NPOSHO3HO20 CMAHY O0XIOHOI 81aCHOCHI,
sAKol0 € 00'ekmu manoi ciopoenepeemuxu. Busnaueno axmopu i pusuxu, wo 6niuearomv Ha
3aeanbHy O0O0XIOHICMb, a 6IONOGIOHO, | BapmMiCMb MaAN020 2i0POEHePeeMUUHO20 KOMNIEKCY.
3anpononosano  opeanizayito  6a2amoyinL08020  BUKOPUCMAHHA — NPUPOOHO-20CHOOAPCHKUX
KOMNJIEKCI8 Manux 2i0poeleKmpocmanyii K iHmezpaibHo20 pecypcy 3 Memoio 30i1bueHHs . 00X00Y
ix pynkyionyeanms 6i0 000amKOBUX HANPAMIE, WO He cynepeuamsv OCHOBHUM, A MAKONC WLIAXU
SHUdICeHHs pu3ukie ix Oisnvnocmi. I[lpedcmaeneni yinoymeopwwui gakmopu, wo gopmyroms
sapmicmb 00'ckmie Mmanoi 2iopoenepeemuxu npu opeauizayii noodioHoco 06a2amoyiib08020
20CN00aprOBAHHSL.
Kniwowuosi cnosa: mepumopis, komniexc, eapmicmo, eHepeis, Oazamoyiibose, 61ACHICMb,
BUPOOHUYMBO, peKpeayitiUll, Mana 2iopoeHepeemuKa, UKOPUCMAHHSL.

YIIPABJIEHUE CTOMMOCTBIO OFBEKTOB MAJIOM I'JIPOOHEPTETUKHA
HMamkos Cepreit BanepuneBuu
Couckamenw Kagheopvl ynpaesieHus,
Cymckuii cocyoapcmeennwlil ynugepcumem, Ykpauna

Cmambs nocesujena u3y4eHuro dcnekmos YNPAGleHUs CMOUMOCMbI0 00beKmos Manol
euoposnepeemuxu. Ilpoananuzuposanvl OCHOBHble noKazamenu, Gopmupyrowue CcmouMocns
xosaticmeeHno2o obvekma. Paccmompenvl Haubonee npumensemvle MOOenU  NPOSCHOZHO2O
COCMOsIHUSL OOXOOHOU COOCMEEHHOCMU, KOMOPOU SAGAIOMCS 00beKMbl MANOU 2UOPOIHEPSEMUKU.
Onpedenenvl akmopwvl u pucku, euusOwUe HaA 00WYIH 00XOOHOCMb, d COOMBEMCMBEHHO, U
CMouUMOCmb  MANo20  2UOPOIHEpeemuiecko2o  Komnuaexkca.  Ilpednodceno  opeanuszayuio
MHO20Yene6020 UCNONb3068AHUSL NpUPOOHO-XO3AUCMBEHHBIX KOMNIEKCO8 Manvix
2UOPOINEKMPOCMAHYULL  KAK  UHMESPAIbHO20 —pecypca ¢ Yelblo  Y8eluyeHuss 00x00da ux
QYHKYUOHUPOBAHUS OM OONOIHUMENbHBIX, He NPOMUBOPEYAWUX OCHOBHOMY, HANPABLeHUl, a
Maxoice nymu CHUICeHUs: puckos ux oesmenvHocmu. IIpedcmasnenst yenoobpasyrowue gaxmopul,
Gopmupyowue cmoumocms 00beKMo8 MAI0U SUOPOIHEPLEMUKU NPU OP2aHU3ayuu noooOHO20
MHO20Y€EN1e68020 X035UCMBEOBAHUS.

Knwouesvie cnoea. meppumopus, KOMNIEKC, CMOUMOCMb, 3Hepeus, MHO2OYeneBoe,
CcOOCMBEHHOCMb, NPOU3BOOCMBO, PEKPEAYUOHHBIN, MANAs 2UOPOIHEP2EeMUKA, UCNOLb3068AHUE.



