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The Total Carbon Footprint (CO2 emission in the last 12 months, in metric tons)
a. CO2 (electricity)

= (electricity usage per year in kWh/1000) x 0.84
= (9 653 059,6 kWh/1000) x 0.84
=0 metric tons
Notes: 0.84 is the coefficient to convert kWh to metric tons (source: www.carbonfootprint.com)

Electricity usage per year=9 653 059,6 kWh.

b. CO2 (bus)
=(Number of the shuttle bus in your university x total trips for shuttle bus service each day x
approximate travel distance of a vehicle each day inside campus only (in kilometers) x 240/100) x
0.01
=((2x 1x 17 x 240)/100)) x 0.01
= 0,816 metric tons

240 is the number of working days per year

0.01 is the coefficient (source: www.carbonfootprint.com) to calculate the emission in metric tons per
100 km for bus

c. CO2 (cars)
= (Number of cars entering your university x 2 x approximate travel distance of a vehicle each day
inside campus only (in kilometers) x 240/100) x 0.02
= ((6x2x0,3x240)/100)) x 0.02
=0,1728 metric tons
240 is the number of working days per year

0.02 is the coefficient (source: www.carbonfootprint.com) to calculate the emission in metric tons per
100 km car
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d. CO2 (motorcycle)

=(Number of motorcycle entering your university x 2 x approximate travel distance of a vehicle each
day inside campus only (in kilometers) x 240/100) x 0.01
((0x 2 x0x240)/100)) x 0.01
0 metric tons
Notes:

240 is the number of working days per year

0.01 is the coefficient (source: www.carbonfootprint.com) to calculate the emission in metric tons per
100 km for motorcycle

e. Heating of INRTU buildings = 108,6 metric tons
f. CO2 (total)

= total emission from electricity usage + transportation (bus, car, motorcycle)
=0+0,816 +0,1728 + 0 +108,6
= 109,6 metric tons

Description:

Carbon Footprint: 109,6 metric tons

* INRTU receives electric power, which is produced at the Irkutsk Hy
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Picture 1. The location of the Irkutsk Hydropower Plant and INTU

As evidenced by the letter of the Chief Engineer of LLC «Irkutsk Supply Power Company» (Picture 2).
Technological process of the power production at the hydropower plant is an ecologically clean source: it does
not pollute the water and atmosphere with harmful substances, it does not consume atmospheric oxygen.
Hydropower confirms the status of «carbon-free».
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UPKYTCK3HEPIroCebIT

OBLLECTBO C OIPAHWYEHHOM OTBETCTBEHHOCTBIO "MPKYTCKAS DHEPIOCEBITOBAS KOMIAHIT
(000 "MPKYTCKIHEPTOCBbIT")

Upkyrckas I'9C pacnonoxkena B r. Mpkyrcke HMpkytckoit obnactn
ABJIACTCS BEpXHEH [0 pPacroJio)KEHHI0 W NepBOil 10 BpeMeHH CTPOMTENbLCTBA
cTyneHbio AHrapckoro kackaza I'DC. Ilepseiii ruapoarperar Gbul 3anyiieH s
Aekabpe 1956 r., 3neKTpOCTAHLMS NPUHATA B IOCTOSHHYIO TNPOMBIIICHHYIO B
aKkcruyataunio B 1959 r. B Hacrosinee Bpems YCTAHOBJIEHHAs MOIIHOCTE
HpkyTckoii runposnexrpoctanimu — nepsoit kpynuoi ['IC 8 Cubupwu, coctasnser
687,1 MBr. Beipabotka anektposneprun Ha 1 oktabps 2021 r. mocturia 2492
mipa. KBrxu. O6pa3zoBanHOe COOPYKEHHAMH CTAHIIMH BOAOXPAHUIIKILE TTONATAET
B akBatopuio 0. baiikan. B nacrosimee Bpems Upkyrckas I'IC skcruyatupyercs
kommnanueii OO0 «EBpoCub3Hepro — ['maporeHepauusy, Bxoasiieil 8 cocras
xonaunra EN+Group.

[Ipon3BOACTBO  3NEKTPOIHEPrHH  OCYIUECTBISETCS [reHepatopamu  Ha
Hanpsokennn 13,8 kB, xoropoe npeoGpasyercs B nHanpsbkenne 110 w 220 B
rJIaBHBIMH CHJIOBBIMH ancdopmaTopami u aBToTpaHcopmMaTopamu.
['mapoarperatel  oObeauHeHbl B OIOKM: [Ba  rHapoarperara  BbIAAlOT
3JIEKTPOIHEPIHIO yepes OJIHY rpynimy TpanchopMaToOpoB U
asroTpanchopmaropos. Ha Mpkytckoii 'IC umerores yetbipe TpancdopmaTopHbie
rpynnel: B JAByX (rpynnel 1 u 4) M3 HHX CMOHTHPOBaHbI OJHO(Da3MHbie
Tpanchopmaropsr OPJIL[-80000/110 u OJ11-80000/110 (no tpu daswl B kax1oii
rpynmne; Bbljlaya 31eKTPOIHEPrUu NPOU3BOAXTCA Ha HanpskeHuu 110 kB) u emé s
asyx (rpynmnsi 2 u 3) — aBrorpanchopmaropsr AOJILIT-138000/220/110/13,8 (1o
TpH ¢asel B KakI0H rpynne; Bblgaya O3EKTPOIHEPTHH [IPOM3BOAMTCA Ha
Hanpsokenun 110 u 220 kB, 4epe3 HUX TaKKe OCYLIECTBIAETCS CBsA3b Mexay OPY
110 1 220 kB).

yi. Jlepmonrosa, 257, ouc 802, r. UpkyTtek, 664033, a/a 301. Ten.: (3952) 790-777, 790-574, 795-367.
Dakce: (3952) 790-691. E-mail: irk_es(@es.irkutskenergo.ru; http://www.sbyt.irkutskenergo.ru/
OKITIO 80248346, OI'PH 1073808009659, MHH/KITIT 3808 166404/997650001


http://www.istu.edu/

IRKUTSK
NATIONAL
RESEARCH
TECHNICAL
UNIVERSITY

Bbizaya  31€KTPOSHEPrHM B 3HEPrOCHCTEMY  TPOHM3BOAWTCS  C

OTKPBITBIX pacnpezenuTe/bHbiX ycTpoiicTs (OPY) 110 kB (1a nesom Gepery) u 220

kB (na npaBom Gepery) no 10 muausim snextponepenaun (2 — 220 kB u 8 — 110
kB).

DejiepanbHoe rocyapcTBeHHOE GIODKETHOE 00pa3oBaTENLHOE YUPEsK IeH e
Bbiciuero  obpaszoBanus «MpkyTckuii HAUMOHANBHBIA  MCClIENOBATETLCKHI
TEXHHYECKHHl yHHBEPCHTET» pacnojioxkeH B r. MpkyTcke Ha sneBom Gepery peku
AHrapsl 1 noJIy4aeT 3MeKTPOIHEPTHIO, IPOH3BOAMMYIO THAPOINEKTPOCTAHIIHEH OT
OTKPBITOTO  pacrnpejenuTenbHoro ycrpoiictea 110 kB uepes mnoacranumn
Crynenueckas, Akanemuyeckast, MelbHUKOBO, 3alTUTAHHBIE OT BO3AYIIHON THHIN
110 kB «Mpkytckas ['IC — MensHUKOBOY.

[Io cyTn TexHonOrHYECKOro mpolecca NPOH3BOACTBA AIEKTPOIHEPrHH
THIPOIJIEKTPOCTAHIIMHA  ABJIAKOTCS JKOJNOTHYECKH YHCTBIMH HMCTOYHMKAMH: HE
3arpA3HAIOT BOAHYIO Cpelly M aTMoc(epy BpeIHbIMH BELIECTBAMHU, HE MOTPEOIA0T
arMocepHoro  kucnopoma. OT  nokasateneit  BelpaGotanmoii  wa [DC
JIEKTPOIHEPrHH  HENOCPEJCTBEHHO 3aBHCAT OOBEMBI BBIPAOOTKH TEIIOBBIX
IEKTPOCTAHIIHMH, YTO €XKEerofH0 NPEeJOTBPAIAeT CKHUraHHe GOoMbIMX 06BeMOB
OpraHu4eckoro Tomiausa (0koso 60 MJIH TOHH YCIOBHOIO TOIUIMBA), a TaKke
BBIOpOCOB B atmMochepy 6ONBIIOr0 KOAMYECTBA NMAPHMKOBLIX Ta30B M PYIHX
3arps3HAIONIAX BEILECTB.

CebecronmocTs MPoH3BOACTBA 2NeKTpodHeprun Ha ['IC 3HAYHTENBHO HIKE,
YE€M Ha TeIUIOBBIX H aTOMHBIX 3JIeKTpocTaHUMAX. Biaroaaps atomy cebecronmocTs
ICKTpHYecKoi dHeprun B MpKyTckoii oOnacTH omHa M3 CaMbiX HU3KHX B
Poccuiickoit ®enepaiun.

Ouenb BaxkHa obuiecHcTeMHas POJb TMAPOIIEKTpoCTaHUMi. Braroxaps
cnocobHocTh ruapoarperatoB I'IC GbicTpo cOpachiBaTh ¥ HaGHPaTh MOLIHOCTE,
THAPO3JIEKTPOCTAHIIMK  CO3JAIOT B SHEProCHCTeMax YCJIOBHA juls Haubosee
IKOHOMHYHOH PabOThI TEMJIOBBIX H ATOMHBIX CTAHLHIH, MOKPBIBAS MUKOBYIO HacTh
rpaguKoB Harpy3ku ¢ Haubosee BBICOKOH CTOMMOCTBIO 3JIEKTPOIHEPrHH, W

obecneynBalOT HaZGKHOCTh YHEPrOCHAGKEHUS B CIlyuae aBapUitHBIX CHTYALHI.

I"naBubIi MHXKEHED é% O.H. I'epacumenko

Picture 2. Official letter signed by the principal engineer of the Irkutsk Power Supply Company LLC
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Translation of the Official letter signed by the principal engineer of the Irkutsk Power Supply Company

LLC
Heading: Limited Liability Company “Irkutsk Power Supply Company”

The Irkutskaya Hydroelectric Power Plant (HPP) is located in Irkutsk, Irkutsk Region, the upper section of
the Angara cascade of HPPs and began operation in 1959.

The capacity of the Irkutsk HPP, the first large hydro power plant in Siberia, is 687.1 MW. As of October 1,
2021, the power generation reached 249.2 billion kWh. The reservoir created by the plant's facilities includes
Lake Baikal. Irkutsk HPP is currently operated by LLC EuroSibEnergo - Hydrogeneration, part of the EN+Group
Holding.

Electricity is generated by generators at 13.8 kV, which is converted to 110 and 220 kV by the main power
transformers and autotransformers. Hydropower units are combined in blocks of two, meaning that two
hydropower units produce electricity through one group of transformers or autotransformers. The Irkutsk HPP
has four transformer groups: two of them (groups 1 and 4) have single-phase transformers ODC-80000/110 and
ORDC-80000/110 (three phases in each group; electricity is generated at 110 kV) and two more (groups 2 and
3) have autotransformers AODCT-138000/220/110/13,8 (three phases in each group; electricity is generated at
220 kV; they also provide connection between 110 kV and 220 kV switchgear).

Electricity is supplied to the grid from 110 kV open switchgear (on the left bank) and 220 kV open
switchgear (on the right bank) via 10 transmission lines (2 - 220 kV and 8 - 110 kV).

The Irkutsk National Research Technical University is located in Irkutsk on the left bank of the Angara
River and receives electric power generated by the hydroelectric plant from the open 110 kV switchgear
through the substations Studencheskaya, Akademicheskaya and Melnikovo supplied from the overhead 110
kV line Irkutskaya Hydroelectric Plant - Melnikovo.

In terms of the technological process of power generation, hydroelectric power plants are environmentally
friendly sources: they do not pollute the water environment or the atmosphere with harmful substances and
do not consume atmospheric oxygen.The rate of reduction in the generation of thermal power plants directly
depends on the indicators of electricity generated by HPPs, which prevents the burning of large amounts of
fossil fuel (about 60 million tonnes of fuel equivalent) annually, as well as the emission of large amounts of
greenhouse gases and other pollutants into the atmosphere.

The cost of electricity generation in hydroelectric power plants is significantly lower than in thermal and
nuclear power plants. As a result, the cost of electricity in the Irkutsk Region is the lowest in the Russian
Federation.

The system-wide role of hydroelectric power plants is very important. Due to the ability of hydroelectric
units at HPPs to quickly discharge and gain capacity, hydroelectric power plants create conditions in energy
systems for the most economical operation of thermal and nuclear power plants, covering the peak part of load
schedules with the highest cost of electricity, and ensure reliability of power supply in case of emergencies.

Engineer-in-Chief O.N. Gerasimenko
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