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TOATEA E TTAUGATEP Y IADAAOEXANETE
AACTTANTTNOE NENOAT OATETNTAAZATER PO
METHODOLOGICAL PROPOSALS FOR ASSESSING AND IMPROVING THE ENERGY SECURITY
OF HEAT SUPPLY SYSTEMS IN THE RUSSIAN FEDERATION

A. 1. A&03AT, Axceasifieed 4TR6AA0MAATT0E 0TeAa0NE08), 4. EBRGORE
8bdn8@mail.ru

D. Bergen, Baikal State University, Irkutsk

Y 148440&+aféay AAcTTafiTHoU 1T5e
+AfeTé & yeTITie+anéTé feovasee
TATAa0Tae 1 a dacdadToéa TaoTaeée
fi0AATTTE acanoe. TAUAGOTT enfcdaTa
pO. Toaad 4o efifedaTaarey — ATATEOTITHO
paiey yiadaaoe+anéTé aacTraniTno
ToATee 6BTATY VTA03408+AMETE AAC
&y6 TOATES adeyTey T6aTedo&d 0o 148
AACTTaRTTRoe. A 82+8f0A4 TAOTATETA ETé Tl y e 1]
+afoITTa0+T08 TA0TAN: NBAATE0A8ITOE aTadeg, &TA28A00ATOE aTadec, foadenoe+anéed T&oTan. A foa-
0UA Ta TATTAaTee danniTodaiey oaTeThTaazaiey a 0 TiTIeHan fnefoal oTaya
PO, TIrodadeata fe a acandédé yiadadoe+an Té i 4
e dazeT1 Y aaeTealTay nenodia a U
1T +400 YANO: TTOOAALOAEUAETE :
AacTTanii a0Taééa TOATée 0BTATY 'ETAT.
®aiey 1a STTa8UITT d0TaTY0, aé acoa
oarité i 0é 66Taari YANO Trdaadeyaon 12807086, T a édec
T06. Aéy TTodadsaiey eoTaTatar 6aTary YANO TT éazaTi 6 TTéacacdép A eATTElcTAATeAT fiddoenoe+aneed
TA0TATA daff+e0ai( 40aTedl cia+aieé aéy 00ad 6dTaTaé YANQ TadTeaaied eoTATATAT 68TAaTy YANO TH6-
QAR0aeyaony i 4acéliTé Toaiee. Ay NTaddwainoaTaaiey aTnoaad 4T 0440eedTaa-
ey T8a4eT A0l dacdaaToaT 0P Ta0Taee6 ToAaTée yTadddoe+aneTé iTioe fiefoai a
e¢dTaailee ToTA0a1 10 dacaeoey OYE 4 +afoe, ToTThyua acaeéoep fenoai
TTatodiép 68Tary YANO 46480 ATTATAM0ATAA0U fTexaTEd TTOTA08ATA Ta-
clauiaiey To0TATA aey OTA1edTaaley 60 yETITIe+anéed NdauasoTa a noasa
046eA6UTTé caeifoddanTaaiiTnoe 4 TadadTaa Ta enTTelcTaared aATcTaiTaeyaias

Energy security issues are becoming increasingly important due to the aggravation of the political and economic
situation in the world. The development of a methodology for assessing the energy security of heat supply to
determine its level is necessary for public authorities. The subject of the study is a set of theoretical, method-
ological and practical aspects of improving the energy security of heat supply in the Russian Federation. The
purpose of the study is to develop a methodology for assessing the level of energy security of the heat supply
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system (ESHSS) for its application in order to assess the impact of planned measures in the field of heat supply
on improving energy security. The methodological basis of the study is presented by a systematic approach and
private-scientific methods: comparative analysis, indicative analysis, statistical methods. The system of indi-
cators of energy security of heat supply at the federal and regional levels is defined in the article based on the
consideration of heat supply as an economic system included in the fuel and energy complex of the Russian
Federation. The proposed system includes twelve indicators grouped into four components of ESHSS: consum-
er, industrial, economic and environmental safety. The methodology for assessing the level of energy security
of the heat supply system at the federal and regional levels, including a system of indicators, is proposed in the
article. The final level of EBST is defined as normal, pre-crisis or crisis, according to the developed methodology.
The limits of values for the three levels of ESHSS are calculated for each indicator using statistical methods. The
determination of the final level of ESHSS is carried out according to the results of the scoring. To improve state
regulation, itis proposed to use the developed methodology for assessing the energy security of the heat supply
system in the formation of the fuel and energy complex development program in the part relating to the devel-
opment of heat supply systems. For example, the reduction of norms of negative impact and waste disposal will
lead to the formation of economic entities in the field of heat supply of material interest in the transition to the use
of renewable energy sources

Key words: economics, industry, fuel and energy complex, thermal power engineering, heat supply, public administration,
energy security, energy security of heat supply, biofuels, renewable energy sources

Aééaél'éé Ta it STTTI 8+8MeTe VT-
aeyo foCIano ay yiasadoe-aneay
aTroexaied yagyaony TroeiaguiTe,
a0oTaeo ia : Té46NA T48 1T TT-
ATa+&ied Taa a dacTraniTnoe [12
ETE AACT2 N. yoOaeoeains ei-
2 68Taall i 08AT ITaT d4doeedTaaiey
Y 148340e-aneay aa a 40340eée, TaTaaEATTx0
a40e+&NETaT eTTTed ea0&ony i T -4NeTe AacTTaniT-
6+40TT ATROTYTEY catieCIaTiTioe yeTiTieée  fioe, 00440801y TOTATATEA TA0Tae+4MEes Th-
e Tandeaiey nodaia To 0adTe TaoeTiacliTé  TTa TOATee 44éM0aopIdaT & TTodToeaduiTar
44cTTaniTroe AT anao Todaneyo OVE: T1adoy-  08Taly yiadadoe+aneTé aacTraniTnoe femoa-
iTé, 3a¢TaTe, GATEUTTE, 0TOOYTTE, yeaeodT- 10 0dTeTRTadealey.
yT40340e8a & 0aTeTrTadeaiee. TaudeoTi  efnnedaraaiey  a0nooTaad
Toe sanfiiToddiee 0TreeaiT-yiadadoe- yiasaaoe+aneay adcTraniTnol 0ATeTRTaaxa-
+ANETAT ET1 T648MNA Ca8 YETITI €+ANETE feMod-  Tey a DO. Todad &o enfedaTaaiey — ATATEOT-
10 adTayned a OYE Todanee atnoorapo éaé  1Tnol 04ToAoe+aMnées, TaoTae+aneed & Tdatoe-
AenodT a, yaeyphieany itanencdiaie OYE [8.  +&féed anrasoTa TTaloaiey yiadaaoe-aneTe
N. 319]. 0aéeT TadacTT, NefodTa 0aTeTnTaa-  Ad¢TraniTioe odreTifadeaiey apo.
®aiey yaeyaony Taité ¢ 1Tanencadi OYE BC Oaéu efinedaTaaiey — 8acdaaToaol 1a-
A yeTiTie-4Mee0 enneaaTaaieyd Taeamel- 0Taeéo ToATee odTaly yiadadoe+anéTé aac-
0P aéooacuiTiol eTapo aTToTAG yiadad- TraniThoe nenodia odreTiiadzadiey aey
CARSTE A & BATET A 5 ) A3 A GABVE TOATES AGSY ’

i
i i yias-
AdATTAAN e Terevaeuroi 1€ 4acTraniTnoe o WA
08aTOT ATcadénoaedi fa Téddeaptidp ndaao — BacBaATOA0l TA0TAE araiy
TAO0NETAEeAad0 TTené TTa0d OTAT dacaeoey  yiadiaoe+anéTé aacTraniTi adxa-
Aoas( yiadadoeée [14]. OnTaoiTa dacaeoéd Teéy Ta O633adacuiTi & daie 6oTa-
yETITI &+anéed nencat TrTTadaaaony ia da- Ty0, aéep+aptidp Nenoadi 6 TTéacacacaé;
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0adeesa 1/ Table 1
TTéacavdée ToaTee yiadidoe+anéTé aa¢TraniTnoe NefiodT O oareThiaaxdiey /
Indicators for assessing the energy security of the heat supply system

NTroaasypued YANO / 122141 TAATRA TTéACA0AEY, daeTesn ecTadaiey /
Components of ESHSS Name of the indicator, units of measurement
aré yiaoaee (P ,) /

1.1. ToiTpaied Taudia TOTECATAM0AA & TT004A8ATEY 0ATET:

)/ | The ratio of production and consumption of thermal energy (P, ,)

1.2. T70&0e 0dTETATé yidoaee, % (P, ,) / Heat loss, % (P, ,)
1.3. ETaaén 6ai ia 0arétadp yiaoaep (P, ) / Heat Price Tndex (P..)

Tha TRTTal ia7a, % (P,,) / The degree of depreciation of fixed

1'T00a4é0aéunéay aaggl 1afiinod (S,

Consumer Safety (S,

] assets,% (P, )
1071 0gédiiay aacTranimiou (S)/ | 2.2. 0dTaail TaiTagaiey
Industrial Safety (S,) assets, % (P, ,)

2.3. 0417 T0eaTioa ET6EE-AM0AY 433086 & AeR0aTA oareTifaazaiey, % (P,,) /
Growth rate of the number of accidents in the heat supply system, % (P, ) '

iTai00 6Tiara, % (P,,) / The level of renewal of fixed

3.1. 0438070é aan 6a00T-100 Todafecaneé a TAUAT éTée+an0ad TTR0aatIeéTa 0a-
TETATé yiadaee, % (P, ) / Share of unprofitable organizations in the total number of
) heat energy suppliers, i (.0

YeTiTie+aneay AdcTianiimon (S,) / | 3.2. 08Taali 0aioaadeiiTiioe caodao & fiefiodi a odreThiaazaiey, % (P,,) / The level
Economic Security (S,) of profitability of costs in the heat supply system, % (P, ) '

NN A A~

3.3. 044&0T0é 0anoTa 0TTERAd TOR TOTECATAN0AA 0ATETATE Yiadaee, 84 6. 0. / Acae

67



ieé Caal0 2022.0.28. 1 4

NThoaaéypuied YANO /
Components of ESHSS

'!Té_agabééy, _é’laé e eciaodiey /
indicator, units of measurement

Az AON

YéTeTae+aneay adcTranitmiou (S,) /
Environmental Safety (S,)

O~ ~n~

FAs AON

4.3. 044éi

4.1. 04480T0¢€ AN A0A0TTTA fiefiod
T0 i0adeTiadio efioT+1eéTa & a011dass, % (P, ) / Share of emissions from the
heat supply system in the total amount of emissions from stationary sources into the
atmosphere, % (P, ,)
4.2. 0aaeUT0¢ aan aTiefeddpuddT 4eda 0TTEeaa & TAUAT eTee-aM0ad oTeeds,

11004481 TAT 04TETATE yTa04a08ETé, % (P, ,) / Share of the dominant type of fuel
in the total amount of fuel consumed by the thermal power industry, % (P, )

i0¢é aaf 0TTéeaa ec argia
ge+dfioad 0Tréeaa aey 16Tecaranoaa odréTaré yiadaee, % (P, ) / Share of fuel from
renewable energy sources in the total amount of fuel for heat generation, % (P, ,)

0 £
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0aadéeeéva 2 / Table 2
08TaTaé YANO 46y TTceoearasd
Delimitation of ESHSS levels for
positive indicators

bacasaie-area
Té /

TTéacavdeaé

B TToyateé onoaiTagaiey
laeiaitaaiea 6oraiy aoaied 6oTaiy / The
/ Level name procedure for setting
level boundaries
170146070¢ / Normal x>x
I0aaédecefiite / B B R
Pre-crisis
EdeceniQé / Crisis xS X—S
Aéy Ta3acearnod TTéacacdédé, oadée+a-
Ted cia+afeé eéToTo00 yaeyaony Todeo0aodéu-
TO7T OaeoTOTT, TTOYATE dafi+a0a ddaied 68Ta-
Taé T04an0aaear a oaaé. 3.

Oaaeesa 3/ Table 3
bacidaie+aied 6oTaraé YANO aey 143a0ea100
TTéacacdedé / Delimitation of ESHSS levels
for negative indicators
B TToyaTeé ofoaiTagaiey

laeiaitaaieaootaiy/ | adaied 6aTaiy/ The
Level name procedure for setting
level boundaries
1731480i0¢ / Normal X%
I6aae6ege_mue/ T
Pre-crisis
EdeceniQé / Crisis x>x+s
Adairesn TTOTAEUTTAT, TOA4EdECeATTAT
€ 68ecenTTAT OOTATAE A6y faxATAT TTEAcA0A-
ey 1a0Taeée Toaiée 68Tary YANO T84anoaa-
eara aocaae. 4
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0aaeeva 4/ Table 4
fdaiesn 6aTaTaé 48y TTéacanacdé Toaiée YANO / Level boundaries for ESHSS assessment indicators

— 03Taail y1ad3aoe+aneTé aacTraniThoe fiefodid
larcia- | ogreTiTaaeaiey / The level of energy security of the

ié.éi éiTéé.l'éé. 'ITéé.(;a(‘)éey / +é iéé. / heat Supply System
Name of the indicator Desig- P I N
nation iToTaéuiaé/ |6aae6eg_emue / eéege_n_l ae/
normal precrisis crisis

TT0044e0dénrnieay aacTraniTioli (S,) / Consumer Safety (S,)

1.1. ToiTodied Tandia T3TecaTAN04a &

NS . = 1,00;
IT00daéaiey 0aTeTaTé yiadaee / The ratio of P, 1,00<x<1,09/1,09<x< 111| *
; . : x> 1,11
production and consumption of thermal energy
1.2. 110408 08T€TATE yiddaee, %/ Heatloss, % | P, x < 9,18 9,18 < x < 10,87| x> 10,87
1.3. ETaaén oai fa 0aT€Ta0p yiadiep / Heat p x5 i 106 <x<1,09| x=1,00
Price Index 13
1371 (péadiiay AdcTTaniol (S,) / Industrial Safety (S,)

2.1. No&vail eciTfia TRITATO0 OTIATa, % /

o ) ’ = 43,33 43,33 = x = 56,00 = 56,00
The degree of depreciation of fixed assets,% Pas * * *
2.2.03Taail Taitaeaiey Titaiag 61iara, %/ p ey 280 < x < 457 x < 2,89
The level of renewal of fixed assets, % 22
2.3. 04177 T020Tr0A ETER+41042 AAa086 A fie-
fi0a1 4 04T T Tadzaiey, % / Growth rate of the P x <X —5,00 —500=<x =< 968 x>968

number of accidents in the heat supply system, %

VOIRS

YETiTie+afeay dcTrafiitmiou (S,) / Economic Security (S,)
3.1. 0446070 aan 6a00T+T00 Todaieca-
0eé 4 TAUAT éTée+an0aa TTRaatIeeTa
0ATETATE yiaddee, % / Share of unprofitable P
organizations in the total number of heat
enerqy suppliers, %
3.2. 08TAA10 04T0a44E0TTR0R ca0dA0 & fiefioa-
T4 0dTéTiTadzaiey, % / The level of profit- P x=1059 |550=<x < 10,59 x< 550
ability of costs in the heat supply system, %
3.3. 04&8010¢ dafoTa 0TVeeaa 108 T31-
@CATAM0AA 0ATETATE yiadaee, 63 / Agae / p x < 1642 1642 < x <1831| x> 1831
Specific fuel consumption in the production of 33 - ! : - '
thermal energy, kg c.e. / Geal

x =2 49,95 49,95 < x < 55,29 x = 55,29

AniANY O MAN

YéTeTae-4Mi6ay AAcTTaRTrol (S,) / Environmental Safety (S,)

1iiTa fiefodi a
08TETATAARATEY & TAUIAE 0T 12 A0ABTATA TO

NI S\ ey s

noaoeuaélyo.enm.|ee|aaa0| 116ad0, % / p x <2711 [2711<x<3131]| x=3131
Share of emissions from the heat supply 44
system in the total amount of emissions from

stationary sources into the atmosphere, %

4.2. 04860106 240 aTTeTed0pUIAAT Ad4a
0TTERAA & TAUIAT 6Tee+aM0aa 0TTE6A], TT004-
A6ya1 T4T 0ATETATE yT4033086Té, % / Share of P,, x = 50 50<x=60 x =60
the dominant type of fuel in the total amount of

fuel consumed by the thermal power industry, %

4.1. 04860106 aaf A0ASTAT

(El
1L

4.3. 0488010 AN 0TTERAA &¢ ATCTATTARY-
a100 efoT-1667a yiadaee 4 TAUAT éT6e+4-
fioad oTieeaa aey 10TECATAN0AA 0aTETATE p Pl & pes o 4
yi1adaee, % / Share of fuel from renewable 43
energy sources in the total amount of fuel for

heat generation, %
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Aagéliay Todirea 6dTairaé YANO /
Scoring ESHSS levels
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Normal Pre-crisis Crisis
5=125 125 <25 5= 12
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T30Tae80 TOATée yTadidoe+anéTé dacTraniT-
i€ fioé nenodT 0 0dTéTniadxaiey T6& OTO1e0T-
an aaree ToTadoad 10 dacaeoey OYE a+anoe, ToiT-
AT fiyQaény é dacaeoep nencai caréTniadzaney.
efi’ ToaieaooTaiy yradadoe+aneTé adcTraniTioe
Ta fienodi a oaTeTiTadzaiey TaTadTaeia 1oda-
AOOTATAT fai arndaaon aéa
ae e
yo
T
0460
éta
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ACTTaf TR0 // ATTOTAO TATATIITE O é fi

TTceoee yiadadoe+aneTé aacT aoieée. Nadey 16. 0&die+anéea ndaanoaa
TOTOGATAAEM0AY 04BOTAECT 6. 2020. X 9-10. N. 8-15.

2. AiToTa E.A., Afidaciuda N. A., A6daéTa A. E., Addsera T. A, Aaanataa A A, Aredaiodaa A. E.,
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