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The environmental crisis of energy

The main forms of energy impact on the environment are as follows:

Themain amount of energy is still received by humanity through the use of

non-renewable resources.

* Atmospheric pollution: thermal effect, release of gases and dust into the
atmosphere.

* Hydrosphere pollution: thermal pollution of water bodies, emissions of
pollutants.

* Pollution of the lithosphere during the transportation of energy carriers
and waste disposal.

 Contamination of the environment with radioactive and toxic
waste.Changes in the hydrological regime of rivers by hydroelectric power
plants and pollution in the territory of the watercourse.

* Creating electromagnetic fields around power lines.
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Green economy concept

For the successful development of the new global "green”
course of economic development, it is necessary to:

Direct significant investments to improve energy efficiency in
all areas of activity

Development of renewable energy sources (RES)

Creating more fuel-efficient vehicles

Creating conditions for sustainable agriculture

Modern water resources management

Creating closed loops
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* The main task is to abandon the centralized power supply and apply the concept of
cogeneration.

* Thermal energy is used in production processes.

* The installed capacity of the enterprise is 2.1 MW, the daily load schedule is shown in the
figure.

[Tokazaresnn noTpediaeHus npeanpuaTHeM JeKTpuueckoii dHepruu B 2019 rojay u 2/1eKTpHUecKoil MOUIHOCTH

270" 7D ~ ae ;o1 r -
- 2020V20 ¢ yueToM 4acoBbIX Harpys3okK.

1400.0

1200.0

1000.0 -
800.0
600.0
400.0
200.0
0.0
AHBAPL despand MapT anpens Man WMIOHb MoNL aBsrycr cenTsbpb oKkTa6pb Hoabpb Aexabps

« NoTpebnenne INEKTPMNECKON 3Heprim, Thic, KBT.y
—— Max. MOWHOCTS IMTY, ToiC. KBT.M.

Indicators of the electric energy consumed by the enterprise in 2019 and the
electric power of 2020V 20, taking into account hourly loads
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Mapametp EQ.nam. 2019 2020 2021 2022 2023
Pacyem

OcHOBHbIe gonylweHus

P 4.2% 3.9% 3.8% 3.6%
Temn pocTa LUEeH Ha ras % 2,9% 3,9% 3.6% 3.3%
Temn pocTa LieH Ha a/3 (PP3) % 2.7% 3.5% 3.5% 3.4%
Temn pocTa UEH Ha TENNO % 2.9% 3,2% 3.2% 3,6%
Kypc BanioTbl py6./eBpo 65,80 67,12 68,46 69,83 71,22
POCT UeH Ha obcny:KuBaHue % 2,0% 2,0% 2,0% 2,0%

MoTpebuTtens 3/3 pyG./kBTy4 5,09 5,27 5,45 5,64
Tapud Ha Tenno py6./kan 708,3 7289 7522 776,3 804.2
LleHa Ha ra3 py6./T.M.3 5351,3 5506.5 57212 59272 61228
LleHa Ha macno py6./n 150,0 156.,3 1624 168.,6 1746
[Cpeannit Tapud | pyoskery | #OEn/O | #OEM/O! | 5270 [ 5455 | 5640 |
MpousBoACTEEHHAA NporpaMma

MoTpeburens 3/3 ThIC.KBTY 15743 19 394 19 394
CyMMapHbIN OTNyCK ThiC.KBTY - - 15 743 19 394 19 394
3aTparhl 3/3 Ha C.H. TbIC.KBTY - - 487 600 600
CymMMapHoe NpouM3sBoAcCTBO 3/3 ThIC.KBTY - - 16 230 19 994 19 994
MoTpebuTtens 1/3 kan - - 6125 6 125 6125
OTtnyck Tenna Mkan - - 6125 6125 6125
MoTpebnexue rasa TbiC.M3 - - 4 220 5198 5198
MoTpeGnexne Macna (BKN.3ameHy) n - - 3246 3999 3999
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Diagram of a mini thermal power plant
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Appearance of the MWM TCG 2020 V20 unit
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Characteristics of the MWM TCG 2020 V20 gas piston unit manufactured
by MWM GmbH (Germany).

UNIVERSITY

dNeKTpuyecKkaa MoLHOCTb (KBT) 2000
TennoBaA MmoLwHOCTb (KBT) 1985

CKopocTtb BpaweHua (06/muH) 1500
HanpsaxeHue (KkB) 0,4 unn 6,3/10,5

CpeaHu pacxos Mmacna npu MOJHOM HarpysKe

(r/xBTu) 0.2
[daBneHune TonameHoOro rasa (mbap) 20-200
DNeKTpocTap-
Cuctema nyckKa
TepHas
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Planned costs for the construction of the project for the needs of a Plywood factory

in the Nizhnelomovsky district
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Nen/n Haumenosanne pabor Crommocts

1 | Nasonopmme sasi yeranosxka 84 400 000,00p.
Kan. snoxems s ['TTY 81 500 000,00 p.
Oywiamenr noa I'TTY 700 000,00 p.
Apewta kpama (pasrpyska [TTY u yeranoska sa dywaamenr) 900 000,00 p.
3anpaska Texmmeckumu xnakocTamu FTTY 600 000,00 p.
Jsivossie TpyOul 700 000,00 p.
PTII ¢ ancneryuepekoii 9 800 000,00p.

3 |[Fasocnabwe nne 2 500 000,00 p.

4 |Crpouteasnomontaznbie paborn H BecnoMorare aLnoe obopylosanue. 3 800 000,00 p.
Buyrpuimomanounsie Kabensibie JIHHMN (KOHTPOILILIC H CWIOBLIC ) 2 600 000,00 p.
Jlmms anexrponepetay 1o PY norpeburens 1 200 000,00 p.

5 [lyckonananounsie paborsl no mMmeprouentpy sknouan Jaboparopmio. Cucrema 1 200 000,00 p.
AMCHETHE PHIALNH 110 JHEProKOMILIE KCY.

6 IpoexTunie paborl no HeProuenTpy (reHNPOEKTHPOBANME ) H HIAKE HEPHO 1 500 000,00 p.
Ie0JI0OIHYECKHE HILICKANNS
Hoayuenne TeXHHYCCKHX YCIAOBHI 0T JHE ProcuadAKalonmx opranusanui 200 000,00 p.
baaroycrpolcTBo TEPPHTOPHNM, C YUC TOM BO3IBEACHHS NOALEINLIX NyTeH 1 400 000,00 p.

Hroro 104 800 000,00 p.
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The commissioning of Mini-thermal power plants and the generation of electricity on
the territory of the enterprise will allow:

* Toreduce the length of power transmission lines (no more than 200-300 m) and
thereby reduce transit losses

* In normal operation, losses in distribution networks amount to 0.63 MWh, or 9 % of
the annual volume, with power lines accounting for about half.

* Reducing transit losses by 0.147 MWh will save up to 2 % of the total electricity
consumption.

* The reduction in generation volumes will save 450 tons of fuel oil and reduce CO2
emissions by 398.25 tons per year.

12
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CONCLUSIONS
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* Quick return on investment — payback period of 4 years.

* Cost-effectiveness. The mini-CHPP generates 1 kWh of electricity and
~1.2 kWh of heat, while consuming an average of 0.3 cubic meters of
natural gas per hour.

* Regulation of operating modes according to the need.

* Flexibility, autonomy, fast change of load modes.

* The possibility of purchasing equipment on lease.

* The possibility of installing mini-thermal power plants in containers.

* The possibility of increasing the electric power, by additional installation
of energy modules.

* Reduced generation at a local power plant.
* Eco-friendly — reduce CO2 emissions.

13



TOMSK

m Il International Scientific Conference on “Sustainable and Efficient Use of Energy, Water and Natural Resources” % Bl rouecve
ITMO UNIVERSITY

UNIVERSITY

Literature

1) S. V. Golobokov DISTRIBUTED GENERATION OF ELECTRIC ENERGY IN THE PENZA REGION \ Golobokov S. V., Brostilova T. Yu., Ageeva Yu.
0., Stepanova K. A. ENERGY-EFFICIENT AND RESOURCE-SAVING TECHNOLOGIES AND SYSTEMS \ \ Materials of the International Scientific

and practical Conference. Publishing house: National Research Mordovian State University named after N. P. Ogarev, Saransk, 2019. - pp.

195-202

2)H. B. Puttgen, P. R. Macgregor, and F. C. Lambert, “Distributed generation: Semantic hype or the dawn of a new era?” IEEE Power Energy
Mag., vol. 1, no. 1, pp. 22-29, Jan. 2003. Government of Alberta: Agriculture and Rural Development, “Biogas (methane) overview”,
Website, Sep. 2008. URL:http://www1.agric.gov.ab.ca/Sdepartment/ deptdocs.nsf /all/afi11109 (maTa obpauieHus: 29.04.2009).

3) Eroshenko Stanislav Andreevich, Karpenko Alexander Aleksandrovich, Kokin Sergey Evgenyevich, Pazderin Andrey Vladimirovich
Scientific problems of distributed generation / / Izvestiya VUZov. Energy problems. 2010. No. 11-12. URL:
https://cyberleninka.ru/article/n/nauchnye-problemy-raspredelennoy-generatsii (date of request: 12.12.2020).

4) Golobokov S. V., Skiba I. A, Lapin R. D. IMPLEMENTATION OF AN AUTONOMOUS POWER PLANT IN THE POWER SUPPLY SYSTEM OF THE
PENZA STATE UNIVERSITY "ENERGY AND RESOURCE EFFICIENCY IN THE INTERESTS OF SUSTAINABLE DEVELOPMENT". Collection of scientific
papers of the international scientific conference. Tomsk, November 12-16, 2018. Tomsk National Research Polytechnic University, TYPE
Publishing House, 2018. - 417c.

5) Popova Svetlana Nikolaevna, Potekhina Nina Vasilyevna Prospects and limitations of the development of distributed energy in the
electric power market of Russia / / Society: politika, ekonomika, pravo. 2016. No. 12. URL: https://cyberleninka.ru/article/n/perspektivy-i-
ogranicheniya-razvitiya-raspredelennoy-energetiki-na-elektroenergeticheskom-rynke-rossii (date of request: 12.12.2020).

14



. . oo . . . At EpgE
m Il International Scientific Conference on “Sustainable and Efficient Use of Energy, Water and Natural Resources” ‘% POLYTECHNIC

Mo universiTy NI UNIVERSITY
Title

Names Keywords:

Affilations
keywords

Thank you for your attention!

Authors: Performed by K. A. Stepanova,Scientific
supervisorCandidate of Technical Sciences, Associate Professor,
S. V. Golobokov

Affiliations:Penza State University

Contact details: amsterl975@yandex.ru




