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The research work is devoted to the survey of the power economy of Lviv Polytechnic National
University to assess energy security, to improve the strategy of energy use and to develop measures for
improving the energy security of the university.

The first chapter provides a brief description of the proposed method of studying the energy
security of the university. It is based on the method of determining 46 indicators according to which
five criteria of energy security are formed: Energy efficiency, Energy independence, Energy security,
Reliability of heat supply, Economic stability.

In the eighth chapter, according to the mentioned indicators the estimates of criteria are
calculated and the analysis of their levels is carried out. Based on this analysis, the principles of
improving the energy security of the university are proposed.

Key words: energy security, energy efficiency, energy independence, heating, reliability of heat
supply, economic stability, fuel and energy resources.

Introduction

In today's conditions, sustainable economic development of any enterprise depends on the
provision of its fuel and energy resources. Energy security is of paramount importance in this context.
However, the essence of energy security of the enterprise nowadays is understood unilaterally, more as
electrical security. Insufficient attention is paid to the introduction of energy-saving technologies and
equipment at enterprises, stimulating energy savings and preventing their losses, the use of progressive
indicators of standardization of specific costs of fuel and energy resources. To date, there are no clear and
thorough methods for assessing the energy security of the enterprise. These unresolved issues do not
allow to manage the security of the enterprise at the appropriate level, which has a negative impact on the
results of its management (Kapitula et. al., 2010). This problematics is especially relevant for higher
education institutions financed from the state budget.

Determining the level of energy security, based on the adopted general system of comprehensive
indicators, is one of the conditions for sustainable socio-economic, material-and-technical development of
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higher education institutions should increase the attention of freelance managers to the problems
associated with improving energy security.

The urgent need to create an effective management system for energy consumption and energy
conservation in education and the importance of the results of energy security assessment to ensure the
sustainable development of higher education institutions indicates the objective need for such surveys.

Analysis of recent research and publications

The study of energy security of enterprises is devoted to the work (Mazur, 2014; Methodical
recommendations, 2013; Mazur, 2014; Mukolyuk, 2019; Lelyuk, 2013; Vorontsov et. al., 2012; Barannik,
2012) where aspects of energy security assessment of enterprises are considered. Most researchers assess
the level of energy security by a small number of key indicators. Therefore, the proposed methodological
approaches are uninformative to justify certain measures to improve energy security and select optimal
solutions for the prospects for the development of higher education institutions. Particular attention
should be paid to the development of a system of energy security indicators, which should provide a
guantitative, comparative and relative assessment of its state and changes under the influence of certain
factors that affect the interests in the energy sector. The essential characteristics of the latter should be
reflected by indicators in the methodology of assessing the level of energy security and analysis of the
impact of trendschanges in threats. The most thorough method of assessing the energy security of
enterprises is given in research (Mazur, No.1, 2014), where the analysis of energy security of the heat
supply enterprise is carried out. This technique best reflects the state of energy security for higher
education institutions and can be used to assess the energy security of higher education institutions after
minor adjustments.

Research objective

Research objective is to adapt existing methods of assessing the energy security of enterprises for
higher education institutions and to develop measures of its' improving on the example of the energy
sector of Lviv Polytechnic National University.

Presentation of research material

Energy security is a state of the economic system, which is characterized by the autonomy of
energy resources, their efficient use, the availability of sufficient available for use fuel and energy
resources, the absence of threats to destabilize the normal functioning of the university (Mazur, 2014).
The relationship between the components of energy security is shown in the form of a diagram in Fig. 1.

Energy saving potential > Energy efficiency
Economic Energy t N ¢ — )
security security FER resource base <> Energy sufficiency
FER stability supply  |«»  Energy independence
Investment ) L )

resources

Fig. 1. The interrelationships between the components of energy security
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The methodology described in research (Mazur, 2014) involves the definition of 50 energy security
indicators according to five criteria: “Energy efficiency”, “Energy independence”, “Energy security”,
“Reliability of heat supply”, “Economic stability”.

In the process of analysis of energy security indicators from the criterion of “Economic stability”
the following indicators were excluded: “Tariff coverage ratio of the actual cost of providing services
(K34)”, “Consumer debt growth ratio for heat supply (K38)”, “Share of thermal energy supply at market
prices (K39)”, “The share of budget organizations in the consumption of thermal energy (K41)”, as these
indicators can be applied only to heat supply companies. According to (Methodical recommendations,
2013; Mazur, 2014; Yemelyanov et. al., 2018; Yemelyanov et. al., 2019) the definition of the integrated
indicator of energy security for each area of security is carried out according to the formula:

m
Imzzdi'}’il (1)
=1

where I — aggregate energy security index; di — weighting factor that determines the degree of
contribution of the i-th indicator to the aggregate index; yi — normalized score of the i-th indicator
The calculation of weights is based on the results of expert evaluation by the formula:

a;
d; = 5
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where a; — expert assessment, noting the importance of the i-th indicator for the aggregate energy
security index.

Based on these indicators, the values of each of the above criteria were calculated (see Table 1) and
energy security levels were determined for each of the five criteria (Table 2). Based on this analysis, the
principles of improving the energy security of the university are proposed.

The results of the analysis of energy security indicators of Lviv Polytechnic National University are
listed in the resulting Table 1.

Table 1
The results of the analysis of energy security indicators
of Lviv Polytechnic National University
. . Source of Years
No Indicators Calculation method information 2017 2018 2019
1 2 3 4 5 6 7
Energy Efficiency Criterion
Production and
Energy productivity supply of thermal
(energy conversion energy, kg. of conv. f.11 - mtp
! factor), t. of conv. fuel fuel f. 4 — mtp (annual) 0.886 0.886 0.885
(K1) FER costs, kg. of
conv. fuel
Actual (regulatory) FER costs, kg. of f.11 - mp,
o Calculation of
specific costs of conv. fuel e
conventional fuel for the Specific fuel
2 . . consumption 165.02 166.34 168.37
production of 1 Gceal of Production and
rates for thermal
heat, supply of thermal energy
kg. of conv. fuel/Gcal energy, Gcal production
Actual (regulatory) Electricity
specific costs of consumption, B
3 electricity for the KW-h f'fNﬁ'oli i} gtp’ 4205 | 47.94 | 5819
production of 1 Gcal of T P
heat, KW-h/Gcal Heat supply, Gcal
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Continuation of Table 1

1 2 3 4 5 6 7
Actual specific Natural_ gas
consumption of natural consumption, m* f.11 — mtp
4 . ' ' 142.26 143.40 145.14
gas for the production of Supply of thermal f. 4 —mtp (annual)
1 Gcal of heat, m3/Gcal
energy, Geal
Actual specific Consumption of
consumption of firewood firewood, m? f. No. 11 - mip
5 for the production of 1 'f N'O 1-tep ' 0 0 0
Gcal of thermal energy, Supply of thermal T
kg. of conv. fuel/ Geal energy, Geal
Regulatory specific
costs of conventional
fuel for the
production of 1 Geal
of thermal energy,
The ratio of regulatory kg. of conv. fuel/Geal f No. 11
6 | specific and actual FER . (No 1L=mtp, 19 0579 | 10074 | 1.0275
Actual specific f.No. 1 —tep
costs (K2) .
consumption of
conventional fuel for
the production of
1 Gcal of thermal
energy,
kg.of conv.fuel/Gcal
Calculation of
S(Guast .. +Gp) specific fuel and
The average efficiency of T e electricity
7 : : 87.5 89.2 88.5
boilers, % consumption
N
rates for heat
production
Heat supply by
modernized boiler-
The share of innovative houses, Gcal f.No. 11— mtp
8 | technological processes in 'f Nlo 1—tep ' 0.22 0.23 0.21
heat supply, % Production and T
supply of thermal
energy, Gceal
Thermal energy is
consumed for own
Share of heat needs of boiler-
consumption for own houses, Gcal
9 needs (K4) (normative — f.No.1-tep 0.015 0.022 0.035
0,009) Production and
supply of thermal
energy, Gceal
Consumption of FER,
thousand UAH f. No. 1 —tep,
10 Energy intensity of . (Mater!als of the 0.470 0.404 0.341
products Volume of services rector's report,
provided, thousand 2020)

UAH
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Continuation of Table 1

1 2 3 4 5 6 7
Documents
substantiating the
Actual standard V".'“T“e of
. . emissions of
emissions of nitrogen . .
boilers into the
per 1 Geal of heat,
atmosphere to
Nitrogen oxide emission g/Geal obtain permits for
11 g per 1513 | 1565 | 1.520
standard (K7) - emissions
Regulatory specific |~
emissions of nitrogen indicators of
per 1 Gceal of heat, L
pollutant emissions
g/Gcal .
during natural gas
combustion MPC
34.02.305 - 2002
Documents
substantiating the
Actual regulatory V".'“T“e of
o emissions of
carbon emissions per .
boilers into the
1 Gcal of heat,
atmosphere to
Carbon oxide emission g/Geal obtain permits for
12 berl 0.947 0.993 0.9731
standard (K8) - emissions
Regulatory specific |~
carbon emissions per Indicators of
1 Gcal of heat, L
pollutant emissions
g/Gcal .
during natural gas
combustion MPC
34.02.305 - 2002
Heat consumption
with exhaust gases,
- . Geal
13 | Heatloss coefficient with Mode maps | 0.0974 | 0.0972 | 0.0961
exhaust gases (K5) .
Production and
supply of thermal
energy, Geal
Heat consumption to
the environment, Gceal
The coefficient of heat
14 loss to the environment (K6) Production and Mode maps 000845 0.00886 | 0.00881
supply of thermal
energy, Geal
Consumption of
thermal energy in the
production and supply
15 Heat loss coefficient (K3) of thernéi:nergy, Mode maps, 0.131 0.141 0.154
or (K4+K5+K6) f.No.1-tep ' ' '
Production and
supply of thermal
energy, Geal
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Continuation of Table 1
1 2 3 4 5 6 7
Share of reduction of Natural gas savings, .
. thous. m? Calculation of
natural gas consumption o
due to modernization of . specific f_ue_zl and
16 . . - Actual consumption electricity 0.026 0.027 0.027
production or introduction .
- of natural gas for consumption rates
of energy efficiency .
thermal energy for heat production
measures, etc. (K11) .
production, thous. m?
Volume of heat
utilization by
_ . cogeneration units,
Coefficient of red_u ction tubular heat exchange Calculation of
of thermal pollution at . . o
. . units and devices, specific fuel and
introduction of L
17 S . Geal electricity - - -
cogeneration installations consumption rates
_2 0
(standard level (0.2-2 %) Volume of heat for heat production
(K10)
energy losses to the
environment and with
exhaust gases, Gcal
Volume reduction of
particulate matter
emissions, .
Coefficient of utilization o/Geal Calculation of
. specific fuel and
18 of combustion products electricit B B B
during the introduction of | Volume of particulate ey
I consumption rates
ash traps, etc. (K9) emissions before the .
. . for heat production
introduction of
equipment,
g/Gcal
Criterion “Energy Independence”
Electricity
production by
The share of own cogeneration units,
electricity production by thous. kW-h f. No. 11 — mtp,
19 : g - - -
cogeneration units in total f.No.1-tep
consumption (K13) Electricity
production, thous.
kW-h
Coefficient of use of local Use of local FER,
energy resources kg. of conv. fuel f. No. 11 — mip,
20 | (electricity + biomass) in f No. 1 -te - - -
the consumption structure Used FER, T P
(K16) kg. of conv. fuel
The share of (_electrlcny in | Used electricity, MJ f. No. 11 — mip,
21 | the consumption structure f No 1-te 0.215 0.252 0.265
of FER (K14) Used FER, MJ SO L Tep
Used regenerative
The share of renewable K ofilc_:)rFfv fuel f No. 11— mt
22 | FERin the structure of g ' No 1o tepp’ 0.00058 | 0.00064 | 0.00069

consumption (K15)

Used FER,

kg. of conv.fuel
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Continuation of Table 1

1 2 3 4 5 6 7
The share of imported Used ?atural g2s, kg.
FER (natural gas) in the of conv. fuel f. No. 11 — mtp,
23 . 0.49 0.41 0.41
consumption structure f.No.1-tep
(K12) Used FER,
kg. of conv. fuel
The volume of the
The share of the largest largest use of FER
supply in the consumption from one supplier f. No. 11 — mtp,
24 of FER from one supplier f.No. 1-tep 0475 0.407 0411
(K19) Used FER
kg. of conv. fuel
Criterion “Energy supply”
The share of secondary Used secondary FER,
. kg. of conv. fuel
25 energy resources in the f. No. 11 — mtp, 0 0 0
structure of consumption f.No.1-tep
(K17) Used FER,
kg. of conv. fuel
Used solid (liquid)
The share of waste in the waste, kg.of conv.
. fuel f. No. 11 — mtp,
26 | consumption structure of 0 0 0
FER (K18) f.No. 1—tep
Used FER,
kg. of conv. fuel
Volume of electricity
supply under
The share of the concluded contracts, f. No. 11— mtp
27 confirmed volume of kW-h .f N.o 1—tep ' 1 1 1
electricity supply (K21) T
Regulatory electricity
consumption, KW-h
The volume of natural
gas supply under the
concluded
28 Share of confirmed agreements, thous. m? f. No. 11 — mtp, 1 1 1
natural gas supply (K22) f.No.1-tep
Regulatory
consumption of
natural gas, thous. m?
The volume of supply
of solid wood raw
materials under the
Share of confirmed concluded contracts,
. f. No. 11 — mtp,
29 volume of solid fuel m? f No.1- tep 0 0 0
(biomass) supply (K23) A
Regulatory

consumption of wood
raw materials, m3
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Continuation of Table 1

1 2 3 4 5 6 7
Criterion “Reliability of heat supply”
Residual value of
fixed assets, thousand,
Coefficient of suitability UAH
30 . f.No.1- 0.6866 0.6635 0.6060
of fixed assets (K24) ° m
Initial cost of fixed
assets, thousand, UAH
Initial cost of fixed
assets with a service
The share of fixed assets life of more than 20
31. | with a service life of more | years, thousand UAH f.No.1-m 0.9177 | 0.9538 0.987
than 20 years (K25)
Initial cost of fixed
assets, thousand UAH
Boiler capacity at the
Coefficient of use of the | end of the year, Gcal/h
installed capacity of ¢. No. 11 — mtp,
32 . . . 0.46 0.46 0.46
boiler-houses (boiler Total productivity of ¢. No. 1-tep
units)(K26) boiler houses at the
end of the year, Gcal/h
(i Ti)/Zt;, where
Coefficient of loading of | gi— loading of the i-th
h i fth i it of equi
33 the quu_oment of the _maln unit of equipment, Mode maps 0.315 0.310 0.248
(auxiliary) production T; — the actual
processes (K27) performance of the
i-th unit of equipment
Thermal energy is
Coefficient of heat losses | released to consumers,
during transportation Geal
4 f.No.1- . . .037
3 (K28) (norm not higher ° tep 0.036 0.036 0.03
than 6 %) Released thermal
energy, Geal
The length of
emergency heat and
steam networks in the
pipeline calculation at
The share of emergency the end of the year
35 . f.No.1-te 0.43 0.43 0.38
heating networks (K29) P
The length of heat
and steam networks
in two-pipe calculation
at the end of the year
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Continuation of Table 1

1 2 3 4 5 6 7
Volume of
mvestr.nen.ts n Information on the
. . modernization of . .
Ratio of investments and . implementation of
capital investments to the production, thousand the Ener
36 | P UAH Snergy 0.039 | 0031 | 0022
volume of heat supply Efficiency
(K30) (not less than 5 %) . Program for
Regulatory revenues in
. 2017-20109.
total for production,
thousand UAH
¥(ci*h;)/=hi, where
ci — the ratio of .
technoloaical Information on the
The coefficient of gical implementation of
recovery of the resource of the i-th the Ener
37 /ery unit of fixed assets, Snerdy 0.077 | 0029 | 0.086
technological resource of s L Efficiency
. b; — specific weight in
fixed assets (K31) . Program for
the residual value of 2017-2019
the i-th unit of '
recovery
The length of the
st eening | oS |
38 modernized heating ' N P, 0.57 0.57 0.62
networks (K32) f.No. 1-tep
The length of thermal
and steam networks, m
Criterion “Economic stability”
Costs for emergency
The share of costs for and recovery works, Data from
emergency and recovery thousand UAH accounting and
39 works in the cost of energy 0.024 0.026 0.039
providing heat supply Cost of providing management
services (K33) heat supply services, services
thousand UAH
Cost of consumed
natural gas, thousand
The share of the cost of UAH .
natural gas in the cost of Interpretation of
40 L costs in tariffs for 0.86 0.83 0.81
providing heat supply Actual cost of heat sunpl
services (K35) providing heat supply PPy
services, thousand
UAH
The price of natural
gas for the university,
The ratio of the regulated thousand UAH. (Official site of
41 | price of natural gas to the NJSC Naftogaz of 0.97 1.07 1.07

market (K36)

Price of natural gas
supply for other
consumers, thousand

UAH

Ukraine, 2017)
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End of Table 1

1 2 3 4 5 6 7
Debt on settlements
for natural gas at the
L . end of the year,
University debt ratio for thousand UAH f. No. 11 — mip,
42 consumed natural gas 0 0 0
(K37) f.No.1- tep
Cost of consumed
natural gas, thousand
UAH
Tariff for thermal
energy fo_r institutions f. No. 11 — mip,
maintained at the
The ratio of regulated expense of budget ff wc)). 11— trip
4| Gariffto market (kdg) | TUNdS UARIGEAl il site of the | 00 | 1107 | 0986
Tariff for thermal ESntZ:Z;/Ag?fr: g?’e;?:;
energy for other
enterprises, UAH/Gcal
Current liabilities for
payroll calculations at
the end of the year,
44 | Wage arrears ratio (K44) thousand UAH f.No.1-m 1 1 1
Labor costs, thousand
UAH
The cost of natural
gas without VAT and
transportation tariffs,
The share of the cost of UAH / 1000 m? -
45 | natural gas in the tariff for E,'v\'eizfe 022‘2"(;")' 08 | 083 0.830
its purchase (K42) Tariff for the purchase '
of natural gas for
budget organizations,
UAH/1000 m?
Electricity costs, Data from
The share of the cost of thousand UAH. accounting and
46 | electricity in the tariff for energy 0.06 0.05 0.03
heat (K43) Thermal energy management
released, thousand services
UAH

Using the values of the weights of energy security in Table 1, we determine:
@ indicator of energy efficiency of the university (EE) according to the formula:
Ki K- (1-K3) - (1+Ko)  (1+Kq (Ks +Kg))

EE =
KK ©))
@ indicator of energy independence of the university (EI):
El = (1 + Kyq - Kyip) - (Kyz - Kyg + Ky + Ky + Ky7 + Kig) - (1 — Kypo); 4
@ indicator of energy supply of the university (ES):
ES = Ky5 - Ky3 + Kyp - Koy + Ky - Kpp + Kyg + Ky7; ®)
@ indicator of reliability of heat supply of the university (RH):
K, K K K
RH:K24'(1—K25)'ﬁ'ﬂ'(l—Kzs)'(l—Km)' 30¢'(1+K31)'(1+ 329); (6)
I'<27 K26(1) K30H I'<29
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@ indicator of economic stability of the university (ES):
ES = (1 —K33) - Kyo - K35 - Kyp - Kz - (1 — K37) - (1 — Kyga). (7)
The results of the calculations are entered in Table 2.

Table 2
Energy security levels of Lviv Polytechnic National University
Criteria Years
2017 2018 2019

Energy efficiency (EE) 0.55238 0.50258 0.52043
Energy independence (EI) 0.00031 0.00038 0.00041
Energy security (ES) 0.70041 0.66099 0.67845
Reliability of heat supply (RH) 0.19081 0.07876 0.05882
Economic stability (ES) 0.52967 0.8026 0.68053

Assessments of energy security indicators of the university showed the following results:

1. Assessment of energy efficiency of the university.

The level of energy efficiency for the studied period varies at the level of: 0.52-0.55, which is
explained by the presence of large losses in energy conversion, because of the fact that the university has
not replaced energy-intensive boilers with low energy conversion.

2. Assessment of energy independence of the university.

The energy independence indicator is at the lowest level: 0.00031-0.00041, which is explained by:

@ Reduction of the share of natural gas consumption by only 2.7 %, as low-capacity boilers were
replaced, so in the future it is necessary to replace energy-intensive boilers.

@ Lack of electricity production by cogeneration units, which significantly reduces the rate of
energy independence.

@ Lack of FER production using cogeneration, local FER, such as biomass, secondary energy
resources, waste in the consumption structure and a small share of energy resources using renewable
energy.

3. Assessment of energy supply of the university.

The energy supply index of the university for the studied period is at the level: 0.66-0.7. This is
due to the following:

Small share of FER in the consumption structure.

Lack of heat supply on other types of FER.

Small share of secondary FER in the consumption structure
No waste in the consumption structure.

Assessment of the reliability of heat supply of the university

Durlng the study period, the reliability of heat supply decreases (0.19-0.058), which is explained by:

@ Insufficient measures to restore the material and technical base.

@ Low level of suitability of fixed assets, which indicates the need for more intensive updating
of material and technical base.

@ A large share of fixed assets with a service life of more than 20 years is (96 %).

@ Low load factor of power generating equipment is operated, which significantly affects the
increase of energy consumption.

@ A large share of emergency heating networks and a low recovery rate of technological
resources of fixed assets require more intensive renewal.

5. Assessment of economic stability of the university:

The share of emergency recovery work is constantly growing, which is explained by:

@ Significant age of engineering equipment and networks.

SN RN
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@ The small ratio of the regulated tariff for gas supply to the market fluctuates in the range of
0.8-1.107, which means the lack of state regulation for organizations in the public sector.

According to the results of the provided research, the following measures are proposed to improve
the energy security of the university:

1. Displacement of own generation with the use of: wind and solar, cogeneration, secondary
energy resources.

2. Reduction of specific costs of fuel and energy resources through complete energy
modernization of buildings (including the installation of individual heating stations with weather-
dependent automation, replacement of heating systems, insulation of building facades and replacement of
existing windows with metal-plastic energy efficient, replacement of ventilation systems).

3. Replacement of obsolete boiler equipment with modern energy-saving equipment from
leading European manufacturers such as Viessmann, Bosh, Prothetm and others.

4. Continuation of the replacement of the existing lighting of educational and scientific
laboratories and classrooms with energy-saving LED lighting.

5. Replacement of existing heating networks using pre-insulated pipelines.

Adjustment of the hydraulic mode of thermal networks.

Introduction of backup schemes for both electric and thermal flows.

Automation of energy flow and the possibility of implementing switching schemes.
Improving the reliability and quality of circuits and flows.

10. Full automation of accounting for fuel and energy resources and water, improving the quality
of the energy management system.

©oN®

Conclusions

As a result of the provided researches, the method of energy security assessment was adapted and
tested on the example of the Lviv Polytechnic National University and improving measures were
developed. The results of the surveys can be used in the management decision-making process and
included in current and future development plans of the university. The obtained numerical research
results allow to focus the attention of management staff to eliminate shortcomings in the most problematic
areas of the energy sector.

Determining the level of energy security based on the adoption of a general system of
comprehensive indicators can be recommended for use in higher education to assess the real state of
energy farms, and the proposed method can be used by the State Inspectorate for Energy Inspection of
Ukraine in checking the state of energy farms.
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! Hanionaneauii yriBepcuteT “JIbBiBChKa HOIITEXHIKA”,

kadeapa eICKTPOHHUX 3ac00iB Ta iHHOPMAIIHHO-KOMII FOTEPHUX TEXHOJIOTIH;

2 VKpaiHChbKa eHepreTH4Ha acoliallis,

3 HamioHansHuii yHiBepcuteT “JIbBIBChKA MONTITEXHIKA”,

Ka(eapa TEIUIOTa30I0CTaYaHHs Ta BEHTHILALIII,

4 HarioHaspHUi yHiBepcureT “JIbBiBChKA MOMITEXHIKA”,

Kaeapa eICKTPOMEXaTPOHIKH Ta KOMIT IOTEPU30BAHHUX CICKTPOMEXaHITHIX CHCTEM

OLIHKA EHEPTETHYHOI BE3IEKH 3AKJIAJIIB BUIIIOI OCBITU
O Hawxesuu B. 3., Manawxin M. A., XKeaux B. M., Jlosuncoruii O. 1O., 2021

Cporo/iHI BIJICYTHI YiTKi Ta IPYHTOBHI METOAHMKH OI[IHKH €HEpreTUYHOi Oe3meku mimmpuemcta. Lli
HEBUPIIICHI MUTAHHSA HE JAlOTh 3MOTY Ha BiANOBIZHOMY DiBHI YHPaBIATH OE3MEKO0 MiAIPHUEMCTBA, IO
HEraTUBHO IO3HAYAEThCS Ha pe3yJbTaTax Horo rocrojaaproBaHHs. Lls mpobiemarrka ocoOIMBO aKTyalbHa
JUTS 3aKJIaJ1iB BUIIOT OCBITH, IO (PiHAHCYIOTHCS 3 ICP>KAaBHOTO OFOIIKETY.

BusHaueHHS! piBHS CHEpreTHYHOI Oe3NeKW Ha OCHOBI NMPUHHATOI 3arajlbHOI CHCTEMH KOMIUIEKCHHX
MOKa3HUKIB € OJHI€I0 3 YMOB CTaJlOr0 COIiaJIbHO-€KOHOMIYHOTO Ta MaTepiallbHO-TEXHIYHOI'0 PO3BUTKY
3aKJadiB BUOIOI OCBITH Ta IOBHUHHO MOCWJIHTH yBary KepiBHUKIB 3BO mo mpobmeM, moB’s3aHuHX i3
iIBUILCHHSM €HEpTreTHYHOI Oe3MeKH.

HaranbHa HEOOXiHICTh CTBOPEHHS e(hEeKTHBHOI CHCTEMH YIPABIIIHHS MPOLIECAMU €HEPTrOCIIOKUBAHHS
Ta eHepro30epeKCHHS B TaTy3i OCBITH Ta BaXKJIMBICTH PE3YNBTATIB OIIHIOBAHHS CHEPTETHUYHOI OC3IeKH s
3a0C3MEUCHHST CTAaJIOTO PO3BHUTKY 3aKIJIAHIB BHIIOi OCBITH CBITYHTH MPO 00’ €KTHBHY HEOOXITHICTH IpOBe-
JICHHS TAKUX OOCTEKEHb.

VY poboTi BHCBITIEHO OOCTEXEHHS EHEPreTHYHOro TocrmoAapcTBa HamioHambHOTO YHIBEpCUTETY
“JIpBiBChKA TONITEXHIKA” 3 METOIO OIIIHKH CHEPTreTHYHOI OC3MEeKH, YIOCKOHAJCHHS CTPATerii eHepProBHKO-
pHUCTaHHS Ta po3pOOICHHS 3aX0/iB 3 MiABHUIICHHSI CHEPTeTHUHOI O€3MEeKH YHIBEPCHTETY.

B 0CHOBY 3aIpOIIOHOBAHOTO0 METOAY IOKJIAJCHO METOAMKY BHU3HAUCHHsS 46 MOKAa3HMKIB, 32 SKUMHU
c(hOpMOBaHO II’ATh KPUTEPIiB CHEPreTHYHOI Oe3mekn 30kpeMa Taki k. “ExeproedextuBnicts”, “EHeprone-
3anexHicte”, “EHepro3abesneueHicts”, “HaniliHicTh Temnomocradyands’, “ExoHomivuHa cTabutbHICTE”. 3a
3raJaHUMH MMOKa3HUKaMH OOYMCIICHO 3HAUYEHHS KOYKHOTO 3 TMEPEXOBaHUX BHIIE KPUTEPIiB 1 MpoaHaIi30BaHO
ix piBHi. Ha 0CHOBI 1150T0 aHATI3Y 3aIPOIIOHOBAHO 3aCa M ITiIBUIIICHHS CHEPIeTHIHOI OS3IICKH YHIBEPCHTETY.

KuouoBi ciioBa: eHepreTu4Ha 0e3neka, eHeproe)eKTHUBHICTh, €eHeProHe3aJesKHICTb, eHepro3a-
0e3neYeHicTh, HAMIHICTH TEMJIONOCTAYAHHSA, EKOHOMIYHA cTa0lIbHICTH, NAINBHO-eHEePreTHYHI pecypcH.



