dueprocGepexenne u
Ne3 (155), 2025 Bogaonoaroroexa

2.4.5 DHepreTU4ecKHe CHCTEMBbI U KOMIUIEKCHI (TeXHHYeCKHe HayKH)

NMOTEHLUHAJI CHUZKEHHUA BBIBPOCOB CO: B TEIIVIOCHABKEHHUU PETUOHOB CEBEPA HA
MPUMEPE CUCTEM OTOIIJIEHUA, UCIIOJI3YIOIIHX YTOJ1b IXKEEAPUKU-XAHCKOT O
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AnHomayus. PopmupoeaHusi 2pamMomHol cmpamezuu U NPO2PaAMMHBIX Meponpusimuii no pa3gumuro cucmem
JHepzemuku mpefylom MHO20CMOpPOHHel OyeHKU 3ggekmusHocmu Meponpusmuil U UCX00s1 U3 3Moeo
npasu/bHO20 8bicmas/ieHust npuopumemos. B danHoli pabome npugedeHa koauvecmeeHHAs! OYeHKd 3MUCCUU
Y2/1eKuc1020 2d3d O0M y20/4bHbIX KOMEAbHbIX U NOMEHYUa/ e€ CHUXCEHUS npU nposedeHUU mexXHU4eckKu 6bicmpo
peasusdyembix U OMHOCUMeabHO Hedopoaux meponpusmull. Takxice 8 pabome enepsvle nposedeHa NonbIMkKa
packpvimusi mpaHcnopmuol cocmasasiioweli 8 06weM yaaepodHoM caede op2aHu3ayuu menjaoCcHab1CeHus: Ha
6ase mecmHozo yeas 8 Pecnybauke Caxa (Akymust). Pacuem smuccuu CO; npouseedeH uepes ko3 pgduyueHmbol
8bI6P0OCO8 Y2AeKUC/I020 2a3a 8bl8eJeHHbIX HA 0CHO8E KOMNOHEHMHO20 cOcmasa monausd. CyMmMapHasl aIMUccus
CO2 npu cywecmayrowutl mexHo/102UsIX UCNO.16308AHUSL y2/151 MecmopocdeHus [ocebapuku-Xas cocmasuau 0Ko10
680 mbicsiY MOHH, U3 HUX IMUCCUSI NPU MPAHCNOPMUPOBKe ya/A51 cocmasuaa okosio 10 muvicsy moHH. Tpu
8HedpeHUU 8 MEeXHO102UYECKYH YeNnoykKy UCN01b308AHUS Y2/151 COPMUPOBKY U YNAKOBKY 8 «buz-632u» smuccus CO;
Moxcem 6blmb CHUdXCEeHa 60.1ee 21%.

Katoueavnle cao8a: Pecuon Cesepa, aHepzocHabycerue, amuccusi CO,, yeaepodHblil caed, yeaecHabiceHue

Hosocmu, npo6aembl, MHEHUS 23



JueprocGepexenue u
Ne3 (155), 2025 Boponoaroroeka

CnucoOK MCTOYHUKOB

1. V. Bushuev, D. Solovyev, N. Sokotushchenko: Role of
renewable energy sources in reducing greenhouse gas
emissions: prospects and challenges for Russia’s Far East,
Energy policy 2023; 9 (188). DOI:
10.46920/2409_2023_9188_98.

2. S. Ladage, M. Blumenberg, D. Franke, A. Bahr, R.
Lutz, S. Schmidt: On the climate benefit of a coal-to-gas shift
in Germany'’s electric power sector, Scientific Reports 2021,
11 (1). DOI: 10.1038/s41598-021-90839-7.

3. A. Safari, N. Das, 0. Langhelle, ]. Roy, M. Assadi:
Natural gas: A transition fuel for sustainable energy system
transformation? Energy Sci Eng. 2019; 7:1075-1094. DOI:
10.1002/ese3.380.

4. F. Song, H. Mehedi, C. Liang, ]. Meng, Zh. Chen, F.
Shi: Review of transition paths for coal-fired power plants,
Global Energy Interconnection 4 (2021) 354-370; DOI:
10.1016/j.gloei.2021.09.007.

5.  CB. XykoB, O0.b. Pe3nukoBa. IJHepreTHYeCcKUH
nepexof B CIIA, EBpone u Kurtae: HoBeliline TeHaeHInH //
[po6siemMbl mporHosupoBaHus. 2023. Ne 4 (199). C. 15-31.
DOI: 10.47711/0868-6351-199-15-31

6. M. Soltani, F. Moradi Kashkooli, A.R. Dehghani-
Sanij, A. Nokhosteen, A. Ahmadi-Joughi, K. Gharali, S.B.
Mahbaz & M.B. Dusseault (2019): A comprehensive review of
geothermal energy evolution and development, International
Journal of Green Energy, DOI:
10.1080/15435075.2019.1650047.

7. E. Miranda-Barbosa, B. Sigftisson, ]J. Carlsson, E.
Tzimas: Advantages from combining CCS with geothermal
energy, Energy Procedia 114 (2017) 6666 - 6676.

Hosocmu, npo6aembl, MHEHUS 27



Aueprocéepexenue u
Boaonoarorosxa Ne3 (155), 2025

8. A. S. Gaur, D. Z. Fitiwi, ]. Curtis: Heat pumps and our
low-carbon future: A comprehensive review, Energy
Research & Social Science 71 (2021) 101764.

9. I. Y. Ivanova, D. D. Nogovitsyn, T. F. Tuguzova, Z. M.
Sheina, L. P. Sergeeva: Wind energy resources in
Verkhoyansk town of the Sakha republic (Yakutia) and the
possibility of their use for power supply, Fundamental
research 4 (2013).

10. E. II. Maiiciok, WU.I0. HBaHoBa. JkxoJiorudeckast
OlleHKa MNpHpoAbl BocTouyHOM ApPKTHKM: BKJIaZ 0OGBEKTOB
JHepreTHKH // JHepreTuyeckas noautuka. 2021. Ne5(159).

11. O.B. Bypbiii OneIT OLEHKH YIJepofHOro ciaeja
3KOHOMMKHM Pecny6smkn KoMu Ha ocHoBe aHasusa
TONJIMBHO-3HEPTeTHYECKOro 6aJaHca. AKTyanbHble
npoGJsieMbl, HanpaBJeHWss W MeXaHHW3Mbl  DPa3BUTHUA
npousBogUuTebHbIX cui CeBepa - 2022 COOpHUK cTaTei
BocbMoit Bcepoccuiickoit Hay4HO-NpaKTUYeCKOU
KOHepeHIUH (C MeXAyHApPOAHBIM y4acTHeM). B 2-x yacTsx.
Tom Yacts 1. UpkyTck, 2022

12. E. P. Maysyuk, I. Y. Ivanova, A. K. Izhbuldin, E. V.
Gubiy: Greenhouse gas balance of Russia: the specifics of the
federal districts, E3S Web of Conferences 470,01013 (2023).
DOI: 10.1051/e3sconf/202347001013.

13. T.N. Gavrileva, A.V. Nogovitsyn: The impact of
energy saving state programs on the dynamics of carbon
emission in the Republic of Sakha (Yakutia), Arctic XXI
century 2016; 1(4).

14. Howarth RW. The greenhouse gas footprint of
liquefied natural gas (LNG) exported from the United States.
Energy Sci Eng. 2024;1-17.D0I1:10.1002 /ese3.1934

15. J. Sherwood, R. Bickhart Jr., E. Murawski, Z.
Dhanani, B. Lytle, P. Carbajales-Dale, M. Carbajales-Dale:
Rolling coal: The greenhouse gas emissions of coal rail
transport for electricity generation. Journal of Cleaner
Production 259 (2020) 120770.

16. A. V. Soloviev, “Environmental performance of
inland navigation vessels.” Vestnik Gosudarstvennogo
universiteta morskogo i rechnogo flota imeni admirala S. O.
Makarova 9.2 (2017): 306-322. DOI: 10.21821/2309-5180-
2017-9-2-306-322.

17. N. Li, W. Chen: Modeling China’s interprovincial
coal transportation under low carbon transition, Applied

Energy 222 (2018) 267-27. DOI:
10.1016/j.apenergy.2018.03.103.

18. 3axapos B.E, IIpoxopos /I.B.,, Taspunos B.J.
[loTepy 3HepreTHYecKoW I€HHOCTH PSAOBOrO Yrias MpHU
JIOCTaBKe 10 apKTUYEeCKUX moTpebuTtesneit Pecny6inku Caxa
(Axkytusa) / HUsBecTus BbICIIMX Y4YeGHBIX 3aBeJleHUIL.
[Ipo6siemb! aHepreTuku. 2013. Ne5-6. C. 13-22.

19. 3axapoB B.E. IlyTu coBeplleHCTBOBaHUSI METO/IOB
yyeTa 00'beMOB XPAaHUMOTrO yIJIe TPU  CHAGXKEHUH
TPYAHOJLOCTYNHBIX  noTpe6uTesedl. COOPHMK  TpYJOB
EBpasuiickoro cummnosuymMa 1o Npo6JieMaM HaJleKHOCTH
MaTepUasioB U MAIlUH JJisi PETHOHOB XOJIOJHOTrO KJIMMATa:
Tom 2. - AxyTck: Llymopu Ilpecc, 2018. - c.260-269.

20. 3axapos B.E, KozsmoB A.H, [lonckoit W.T.
«MojesiMpoBaHHe H3MEHEHUsl TEIJIOThI CrOpaHHMsl YIJisl MpHU
TpPaHCIIOPTUPOBKe Jo0 paloHoB KpaitHero CeBepa, Ha
npuMepe Pecny6iuku Caxa (Axyrtus)» / WsBectusa PAH.
JHepretuka - 2018 - Ne6. - (C.132-141. DOI:
10.31857/S000233100003526-2.

21. V. Zakharov. Features of the transport system of the
Republic of Sakha (Yakutia) and the substantiation of the
need for searching of ways to increase the reliability of coal
supply.E3S Web of Conferences 77, 04001 (2019) «Regional
Energy Policy of Asian Russia 2018". D01 20197704001.

22. Ilpuka3 Munnpupogsl Poccun ot 27.05.2022 N371
«06 yTBepPX/eHUU MEeTOAUK KOJINYeCTBEHHOT' 0
onpejie/ieHUs 00'beMOB BbIGPOCOB MAapHUKOBBIX Ta30B U
MOTJIOLEeHUH NMapHUKOBBIX ra30B».

23. [TlocraHoBnenuu [lpaButenbcTBa Pecny6inku Caxa
(AxyTus) or 14 wmrons 2005 roga Ne433 06 yTBep:kJeHUH
HOPM pacxoja TOIIMBHO-3HePreTHYeCKUX pPecypcoB Ha

BbIPa6bOTKY TEIIOBOM IHEPTUH OTOIHUTENbHO-
NPOU3BOJCTBEHHBIMU  KOTeJbHbIMH  PecnyGsuku  Caxa
(AxyTus).

24. A. E. Ivanova, V. E. Zakharov, T. N. Petrova: The
current state, problems and perspective of development on
the North region’s Housing and Utilities After the example of
the Republic of Sakha (Yakutia) (Conference Paper) 6-9 Oct.
2020 International  Multi-Conference on Industrial
Engineering and Modern Technologies, FarEastCon 2020
DOI: 10.1109/FarEastCon50210.2020.9271489

25. TOCT 30735-2001 «KoTsiel  oTOmUTEJIbHBIE
BOZIOTPEMHbBIE TEMJIONPOU3BOAUTENBHOCTIO 70 4,0 MBT».

THE POTENTIAL FOR REDUCING COz EMISSIONS IN THE HEAT SUPPLY OF THE
NORTH ON THE EXAMPLE OF HEATING SYSTEMS USING COAL FROM THE
DZHEBARIKI-KHAYA DEPOSIT

Abstract. The formulation of a competentstrategy and program measures for development of energy systems
requires a multilateral assessment of the effectiveness of measures and, based on this, the correct setting of
priorities. This paper presents a quantitative assessment of carbon dioxide emissions from coal -fired boilers and
their reduction potential in the case of technically quick and relatively inexpensive measures. This paper is also the
first attempt to disclose the transport component of the total carbon footprint of a heat supply management based
onlocal coal in the Republic of Sakha (Yakutia). CO2 emissions are calculated using carbon dioxide emission factors
derived from the composition of the fuel components. The total emission of COZ2 using the existing technologies of
coal utilization at the Dzhebariki-Khaya deposit amounted about 680 thousand tons, of which the emission during
coal transportation was about 10 thousand tons. The introduction of sorting and packing into "big-bags" in the
technological chain of coal utilization can reduce CO2 emissions by more than 21%.

Keywords: Northern region, energy supply, CO; emissions, carbon footprint, and coal supply
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