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[MonoxeHnsa K o0CcyxaeHuro

1. B EQC Poccum obocTpawTca AMccoHaHCbl Ha (boHe W3BLITOMHOro reHepupylowero n cetesoro obopygoBaHusa. IATO
NPOABNAETCA OrpaHUYEeHUSMM B MNOCTABKaX 3MNEKTPO3HEPrUM M3-3a. CUCTEMHbLIX W JOKasrbHbIX aBapui; BbICOKOW
CTOMMOCTM U CpoOKa TEXHOSIOrMYEeCKOro npucoeauHeHns; npeBbilarwmx WHMENAUMID  TEMMOB pocTa  LUEHbI
ANEKTPOIHEPINUM HA ONTOBOM M PO3HUYHBLIX PbIHKaX.

2. B cywecTtBylowen mogenu npoektupoBaHus passutnas EOC Poccunm OCHOBHOE BHMMaHUE yaensaeTca KpyrHbIM
9NEKTPOCTaHUMAM W BbICOKOBOSILTHLIM CETAM, MNPU 3TOM WrHOPUPYETCH pasBUTME CeTU cpenHero HanpskeHud
obpasyouwmx aHepropamoHbl B permoHarsibHbIX 9HEprocncTteMax OT KOTOpPbIX 3anMTaHa OCHOBHasi Macca notpeburtenemn.

3. B coBpeMeHHbIX YyCroBuUAX MOTPEOUTENN BbIHYXOEHLI CaMOCTOATENbHO pewartb npobnembl ¢ 3GEdMEKTUBHOCTLIO
9HEpProcHabXeHMa N MNOo3TOMY MPOSABNAT MHTEPEC B Masion reHepauun, HO CTankuBakwTCA C CONPOTUBIIEHMEM
MOHOIMOSIUCTOB, YTO 3aMendeT pasBnTue pacrnpenerneHHON SHEPTreTUKMN.

4. QOcHOBHblIe 00bEKTbI pacnpenenéHHoOn 3HepPreTukn — fiokarbHble 3HEProCUCTEMbI Pa3fIMYHOrO Ha3Ha4YeHus, rae OCHOBOM
Cnyxut MuHu-TOLl n reHepauma Ha B3O mowHocTeio go 25 MBT, koTopble BO3HUKAKOT MHULMATUBHO W BHOCAT
AOMONMHUTENBLHYIO HEONPeAEeneHHOCTb B MPOrHO3bl CNpOCca U NPOM3BOACTBA ATEKTPOIHEPTUN.

5. PO3HM4YHbIE PbIHKM MOHOMOMU3NPOBAHbLI, a NPUHUMN pa3geneHnst BUOoB AEATENIbHOCTU HEe MO3BOSiseT MOHOMoMnMcTam
KOHKypupoBaTtb. [losBneHne ob6bekToB pacnpenenéHHOM SHEPreTUKM MOXET co3faTb ONpPeaeneHHYH KOHKYPEHUUIO U
NpeasyiOXXNTb HOBble CUCTEMHbIE YCIYyrn, HO TMPOLECC COEPXKMBAETCA TEXHOSIOMMYECKMMU W OpraHM3auUOHHbIMU
bapbepamu.

6. OueBnmgHa HeOOXOOMMOCTb NpUAAHMA npoueccy nepexoga K pacrnpenenieHHOM JHEepPreTukn  YnopsgovyeHHoro,
perynmpyemoro n nporHo3mpyemoro xapaktepa. [NonbiTkKn NnpoTUBOAENCTBUA ee pa3BUTUIO  ycyrybnsatT gucbanaHcbl u
obocTpsitoT npoTuBopednsi. Heobxogmmo rapMOHUMYHOE CcoOYeTaHWe LUEeHTPanu3oBaHHOrO W AeueHTpann3oBaHHOro
ynpaBneHusi pasBsuTUeEM.



Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

CTpyKTypa npou3BOACTBa U NOTPEONIeHUsA INEeKTPO3HepPrum

» CounanbHo-3KOHOMUYECKNE NPeobpasoBaHus

Puc. 1. GnekTtponoTtpebnerHne B ESC Poccum ¢ 1991 no 2024 rr.
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Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

Peakunn Ha namMeHeHue CTPYKTYpbl aNeKTponoTpeodneHus

NosiBneHue napora3oBbiX YCTAHOBOK CucremHas ycnyra. «YHpaBneHMe y 6
GONMbLIOA MOLHOCTH U3MEHEeHMEeM pexuma noTpeodrieHnsa » BENnUieHNe N30bITOYHOCTH
1960 - 2010 rr Puc. 6. MameHeHne Makcumyma Harpysku 1
. B 2019 rogy I P® ot 20.03.2019 Ne 287 yCcTaHoBIeHHon mowHocTn EQC Poccun
EnnHnyHble npoekTbl. Hanpumep: 1972 . — yTBEpXOEeH K peannaaumm MUMAOTHbIA NPOeKT 300 4 Pyom= 281 BT
HesuHHoMbicckas TPOC (NTY-170); 1997 . — arpervpoBaHHOro ynpaBneHNsi CIPOCOM. 250
lOxHas TOL (I'T3-160); 2001 r. — Cesepo- MpoekT 3akoHuMncs B Aekabpe 2023, - Pyem= 213 TBT
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Hauano paspa6oTku otevectBeHHon MY 5 250 @ ~Q PuC. 7. KoodbhULMEHT MCTIONb30BaHMS
60rbLLo MOLLHOCTY AO «CUNOBbIE MaLLMHBI». % ?gg — = YCTaHOBNEHHOM MolLHoCTH B ESC Poccum
O
CaHKumMN Ha 3apy6exHble [TY 6onbLoii o0 60 4448
MOLLHOCTU. PaspaboTka NUHENKN OTEYECTBEHHbIX 0 > 40 25 9
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Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

[MporHo3upoBaHue B EQC Poccuun

Mpn ynpaBneHnn pasButneM HabnrogaeTcss HU3KasAs TOYHOCTb Puc. 9. lNporHosbl B SHepreTnyeckon ctpaTternm go 2020 ot 28.08.2003 r.

AONTroCpoYHbIX NMPOrHO30B JJ1e K'rpon0Tpe6neva.
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Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

Oedvunt mowHocT u 3Heprum B O3C Ora

Puc. 10. Mporto3s no O3C Kra B leHCxeme 0o 2035 . NMpumepbl cucteMHbix asapmn B O3C Ora

* 8 — 9 vona 2024 r. B PocTtoBCcKOW 0oBnactv npousowwnv aBapunHble

oBeHb 2024 T.

150 , YP . 25000 , ypOBe.Hb 2024r. OTKNtoYeHua aHeprobrnoka Ne7 Hosovepkacckon [P3C, 6Gnoka Ne1
3125 A= 30% = = 20000 £=26%_ - = PoctoBckoir TAL-2 u 6Groka Ne2 BonrogoHckon TOL-2. O6bEM
100 = 15000 - == = BbIBEZIEHHOW reHepaLun cocTaBnseT, kKak MuHumMmym, 1,3 BT. MaccoBble
o 75 s} HapylweHnss  anekTpocHabxeHus  3aTpoHynu ©Bonee 600  ToIC.
S g =10000 notpeburtenen.
=
= o5 5000

16 nona 2024 r. 8 O3C KOra BBeAdeHbl orpaHuM4veHus noTpebneHuna
0 > 0 > MowHocTh Ha 1,5 MBT n3-3a oTkNto4eHus aHeprobnoka Poctosckon ASC.
2020 2025 2030 2035 2020 2025 2030 2035 OTKMOYEHMSA 3aTPOHYNN OKOMO 2,5 MITH YenoBek.
0 dakT = = yMepeHHbIM CueHapum = = ONTUMWUCTUYECKNI CLieHapuin

« 23 aBrycta 2024 r. oTkntodeH 3aHeprobnoka Ne1 Poctosckon A3C
MoLgHocTbio 1 BT,

MpuHaTbie B 2024-2025 rr. pewueHus AnbTepHaTUBHOE peLueHune

CtpoutenbctBo 2,2 BT T3C Crpoutennctso MY

O6BbekTbI: [JuHckaa TOC OrK-2,

CrpoutenbctBo 350 MBT CHI3 (Hos16pb 2026 r.)

O6BbekTbl: CHO3 MowHocTbo fo 250 MBT (1,5 Tbic. MBTY) B
KpacHogapckaa TOL, KpacHogapckom kpae u go 100 MBT1 (600 MBT4) B KpbiMmy
TaBpuyeckaa TOC, YaoapHaa TOC CAPEX: 59 mnpa py6. Ctoumoctb 1 MBT: 170 mnH py6./MBT.
MowHocTb: 2,2 BT I

TexHonoruu: MNry Akcnnyataums 416,6 MBT moo6unbHbIx IT3C \/

CAPEX: 693,1 mnpz py6. Qkcnnyatauma 19 mobunbeHbix T3C «Pocceten» B KpbimMy 1 3a aHanornitsle CAPEX MoxHo
CroumocTs 1 MBT: 300 MH Hosopoccuiicke. FTAC MMeloT cTaTyc BbIHYXAEHHOM sl B o lEhr
py6./MBr. reHepaumu! [ins [TAC ycTaHABMMBAIOT MOBbILLEHHYH LEHY pacnpeaeneHHou reHepaumm c Iyl
Cpok peanusauum: 6onee 18 mec. MOLLHOCTM, KOTOPYO OMNyia4ynBatoT noTpeduTenm.

TexHonorum: [T1Y
CtoumocTtb 1 MBT: 80-100 mnH py6./MBT.
Cpok peanusauum: 6-18 mec.




Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

YnpaBneHue passutunem E9C Poccumn
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Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

PuHaHCOBbIE NOCreaCTBUA peanusaumm MeponpusaTum,
3aroXeHHbIX B [eHepanbHOU cxemMe

Puc. 13. dopmupoBanme ueHbl Ha PP3 Puc. 11. Bnnxanwee nosblleHHee Tapuda Ha nepegady aNeKTpo3Heprun Ansg HaceneHus
10 B HEKOTOPbIX pernoHax Poccum

42,53 TpnH pyo.

N
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g §°588°8° § 85 8 = 2L g 8 8Fee8S ¢ 98 7§
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Puc. 12. LleHoBble nocneacteus B cpegHem no ESC Poccumn Puc. 13. PocT 3a10/mKEeHHOCTN 3@ 3NEKTPUYECKYI0 SHEPTUIO
14.67 ® IpOrHO3Has MNnatexxecnocobHoOCTb 350 | 2932 T 318.6 3434
Z15 12.37 CpeaHeoTnyckHas LieHa notpebutenen & 300 287 . .
2 06 ONEKTPUMYECKON 3Heprum > 250
o 10 Ans notpedutenen o 200
2 aucodanaHc S 150
5 ¥ Heobxoanmas s 100 72.8 75 74 75.8 714
cpenHeOoTNyCKHas LueHa 50
0 3NEKTPUYECKON SHEPrn CroumocTs 0
2025-  2031-  2037-  AnAnotpebutenei SNeKTpo3Heprmn 2020 2021 2022 2023 2024
2030rr. 2036 2042rT. = PP3 = OPOM



Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

YyacTume permoHanbHOMN 3HEPreTUKU B yrpaBrieHUn

pasutuem E9C Poccum

WHTepechbl pa3nnyHbIX CyGLEKTOB NMpU yNpaBneHUu pa3sButuem A

OKOHOMMYECKas N TEXHMYECKas

MaKCMMyM ONeKTprieckon OOCTYNHOCTb TEXHOJ1IOTM4YEeCKOro

Harpysku?
npucoegnHeHnsa?
PekoHCTpyKUMS ceTeBOro g
o BecnepebonHOCTb anekTpocHabxeHnsa u
Komnnekca“
Ka4eCTBO 3JIEKTPO3HEPrUn?
- O
i O DO
RUSSIAN POWER SYSTEM OPERATOR M .

» [lpn  ynpaefieHun pasBUTUEM

-2 -2

Prax=?7 99~ ESC Poccun BOMPOCHI
pernoHanbHbIX 9HEeprocucTem

pewatTca ¢ no3nunn obecneveHus
NOKPbITUA Makcumyma cnpocal

» Hepepgko noTtpebutenn yxogar Ha—
COOCTBEHHYIO reHepauuilo Tak Kak
HeyadOBIETBOPEHbI

6ecnepebonHOCTbIO n/vinn
3KOHOMUYECKOM AOCTYMHOCTbIO
3NEeKTPOCHabXeHuns.

NMoTpebutenn camoCcToATENIbHO peLwwaloT BONPOChHI
NOBbILEHNAA AOCTYNHOCTU N 6ecnepebonHOCTH
3neKTpocHabxeHus!

Tabn. 1. NMpumepbl COGCTBEHHOW reHepauun

Foa O6weKT OnekTpueckasn Twn
MoLHocTb, MBT [060pyaoBaHuns
2015 Tenn VI‘-II-|\|AI:II7I KOMIeKe Tennmqublﬁ KoMmMneKc 17,2 my
arHuT,KpacHogapckuii kpa
2015 TennuuHbi komnnekc «JuneuxkArpo», Nuneukas obn. 22 rny
2017 TennunyHbIn KOMMekc «3enéHas nuHnay, KpacHogapckuii 24.78 my
Kpaw, ctaHuua MNMnacryHoBckas
2018 ['TY r. Enabyra 20 rmy
2019 TennunyHbI kKOMMNeKe «PasaHcke oBowmy, Pa3aHckas 18 my
obnacTb
2020 | TemuyHbIn koMmekc « TpybuumHoy, HoBropoackas obn. 10 rny
2021 Mpeanpusmsa no npounsBoaCcTBY a30THbIX yA0OpeHuN, 225 my
Kemeposckas obn.
2021 TennuuHbI komnneke «Mepmckuiny, MNepcrnii kpain 44 rmy
2021 TennunyHbi koMmeke “Mudy pyuHckuin®, TamboBckas obn. 104 rmy
2023 TPL, Tynbckas obn. 2,8 rmy
2023 Lo Poctenekom, MockoBckasi 0611. 24 jitcles
2024 BuHOaenbYeckni KOMNNEKC "y§aqb§a [veHoMOpbLE", 45 my
KpacHogapckui kpam
2025 LioO AybHa, Mockoeckas obn. 52,8 jitcles




Bnok 1: AHanu3 TexHun4yeckoro coctossHua ESC Poccuu

TexHonorusa ynpasneHus passutnem E9C Poccum He
COOTBETCTBYeT COBPEMEHHbLIM Bbi3OBaM

BbiBoAbl: MporHo3bl NleHCxeme Ao 2042 r.

»[pouecc nepcnekTMBHOro nnaHnpoBaHna  Puc. 14. CTpykTypa BbIpaboTKu areKTpo3Heprum Puc. 15. Cnooc Ha anekTno3HeDMo
3NEKTPOIHEPreTUKM BO MHOrOM MOHOMOJSIU3UPOBAH . ‘e 19
rocynapcTBeHHol opraHmsaumnein AO «Cuctemubin  100% 4 L0 2.0 1600 to oo 4 250
onepartop». PernoHanbHas sHepreTvka «BbinagaeT» 1400 |7aKT 32 I
N3 ynpaBneHus pasBuTMem. 80% 1200 200

628 635 635 42 Z —

»06paz O3C Oygywero [OmKeH onpeaensaTbca 60% ¢ @1000 150
notpebutenamun, a notpebutenn cerogHsi BoinagaroT 800 m
N3 ynpaBneHns passuTueM. 40% 2 600 100

s
17.2

> [lokyMeHTbI, OnpedensiolMe pasBuTMA oTpacrm u  20% 155 ol 194 400 Snektponotpebnene, Mnpa. kKBT-u| 50
E3C Poccun, oxsBatbiBaloT He BCe MepcreKkTUuBHbIe 19.2 18.7 18.5 18.4 200
BO3MOXHOCTHU MOBbILLIEHMS 3PP EKTUBHOCTU 0% > 0 ——Makcumym Harpysku, BT J 0
SNEKTPOIHEPTETUKN. 2024 2025 2030 2035 4+ © ©®© O N ¥ © © O «

S 88888883 3

>YnpaBrneHve pasBUTUEM OCTAEeTCa TPaAULNOHHbIM, A3C orac OT3aC OBU3 A
e OCHOBHbIM SIBMSIETCA OTBET Ha BOMPOC: «CTPOUTb .

NAM unu anekTpoCTaHLMIO?» HoBble TUnbI noTpedbuTeneun, a TeEXHONOrnmu ctapble!
: . \ -~ e slal o ~ ' =\ \ / / / —




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

[Mporpammbl pa3BUTUA PErMoHaribHON 3HEPreTUKn

[ PernoHanbHble NporpaMmmMbl pa3BUTUA INEKTPOIHEPreTUKU U ] [ Haunpoek «MHBpPacTpyKTYpa AN JusHu» 2024 — 2030 rr. ]
Tenno3HepreTukn
PepepanbHbin NpoekT «MogepHM3auua KOMMyHarbHOWM
MH(PaCTPYKTYpPbI»
MporpaMmma KOMNMIEKCHOro pa3BuUTus KomMmnnekcHbIM NnaH moaepHu3aumu
CUCTEM KOMMYHar LHOM Cxema TennocHabxeHus CUCTEM KOMMYHanbLHOW
MHQpaCcTPYKTypbl ropoaa MHpPaCTPYKTYpbI cyobekTa PP
|
1 1 - - - - = = -=-=-=-=-=-=-"=-=-""=-"F-""="=-"=-"=-"=-"=-"=-"="-"=-== T T
MpoussoacTeo X I MpouseopcTeo v I |
Mepepnavav’ I Mepepauav’ : |
Cnpoc¥¢ | Cnpocv
¥ v V¥ v V¥
[ Cucrema anekTpocHabxeHusA ] [ Cuctema TenrfiocHabxeHusa ] [ Opyrne uHxeHepHble CUCTEMDI ]
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( POY ] l i’

cunpe \ J 3 ‘ TCO, CTCO ] [ ETO, reHepupytoLime v ]
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bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

PasBuTune pacnpeneneHHom aHepreTMku Ha 6ase KkoreHepauum

YnpaBneHune pasButuem

PecypcHas
AOCTaTOYHOCTb

SHTa

Hannune Ha Tepputopum
yrneBoLOPOAHbIX,
BO30OHOBNSEMbIX Y BTOPUYHbBIX
9HEpPropecypcoB, KOTopble
MOryT MCNOMb30BaTbCA AN1s
NPON3BOACTBA SHEPrnN.

Crtparternyeckue
nokasartenu rasmcgpunkauum
2030 rogy — 82,9%,
2036 rogy — 84%,
2050 rogy — 86,2%.

TexHonorn4yeckas
AONYyCTUMOCTb

Q_ ¥

N,

®
Bo3MOXXHOCTb peanusaunm
onpeneneHHoro
TEXHOJI0orM4e CKoro npoLecca
UINK1 NCMob30BaHNA
KOHKPETHOW TEXHOMNOMM C
YY4ETOM CYLLIECTBYHOLLNX
YCITOBMN U OrPaHUYEHNN.

JKOHOMMUYecKas
AOCTYMHOCTb

L=
2y

OKOHOMMYecKast AOCTYNHOCTb
TEXHUYECKMX CPeaCTB 3aBUCUT
OT CTOMMOCTM 3TOrO CpeacTBa
N CBA3AHHbIMU C €ro
npuodpeTeHrem u
MCNOSb30BaHNEM pacxodamu.

Puc. 16. KapTa cywectBytouien cuctemol rasocHabxeHus PO

.....

MoTteHuman gns pa3BUTUA pacnpeneneHHOn
reHepauum orpoMeH, yumTbiBas Hanumuve B
Poccumn 6bonee 5 Tbic. oToNnUTENbHbIX
KOTeNnbHbIX MOLHOCTbIO cBbiwe 20 Nkan/yv.

Tabn. 2. KotenbHble B Poccun

MOLLHOCTb Ornyck Tenna

KOTe bHbIX Kon-Bo, wr. MIIH. [Kan %
0o 3 Nkan/v 56337 49 9
ot 3 go 20 Nkan/y 13307 1194 23
ot 20 go 100 Nkan/y 2448 139,3 26
cbie 100 Mkan/v 588 219,7 42

Puc. 17. CTtpykTypa
TENNOBbIX MOLLHOCTEN

T3C

B KOoTeNbHbIE
ropoackue

B KoTeNbHblE
cenbckue

Puc. 18. CTtpykTypa
TONNMBA KOTEMbHbIX

H 1BEpOOE
TONNMBO

®ra3

Xungkoe TOMnmBo,
BN3 un
Ounotonnmeo




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

CyuwecTByowme goctmxxkeHna B oonactu Ny

[ocTynHble Ha 0Te4eCTBEHHOM PbIHKEe ra3onopLlHEBblIe YCTAaHOBKMU
MoLyHoCcTbIo 6onee 800 kBT

Tabn. 3. Xapakrepuctukn I'T1Y Liyu Gas Power (nponssoacteo Kutan)

Tabn. 5. Npumepsbl nossneHns muan-T3AL, ¢ MY

Mogenb LY1200 LY1600 LY2000
SneKTpmqeclfg? MOLLHOCTb, 1100 1500 2000
TennoBasi MOLWHOCTb, KBT 1238 1678 2204
KMNAT, % 87,9 87,5 87,4
Anektpuyecknn KMo, % 41 41,3 41,6
Tennosowu KN4, % 46,9 46,2 45,8

Tabn. 4. Xapaktepuctuku 1Y

NCM Ha 6a3e gBuratenst Baudouin (nponssoacteo Poccus)

Monenb 'y AGBa-1000 rmy my AGBa-1500
A 16M33G6N0/5 16M33G6NO0/5 12M55G6N0/5
3neKTpmqec||<<§:| MOLLIHOCTb, 1000 1200 1500
TennoBast MOLLHOCTb, KBT 1020 1287 1629
KIMAT, % 71,9 - 85,3
AnekTpundecknn KMNA, % 38,6 - 41,3
Tennoson KIMNA, % 33,3 - 44

KomnaHuu, npegnararowime KOMMNeKCHbIe YCIyru no
NPOEeKTUPOBaHUIO, CTpOVITeanTBy " axcnnyaTau,MM MUHU-TIL

NncmM @ 2 MKC

G R O U P

‘ ‘ N MHXUHUPUHT

GREENTECH ENERGY

O6bekT TeppuTopus MiBioE ity
(mowHocTtb, MBT)
OHeproueHTp «HITMK-Ypan» HwxHune Cepru MWM (4,5)
OHeproueHTp-2 AO «HOIK» Mnact Caterpillar, MWM (24,4)
OHeproueHTp CYM3 PeBaa MWM (21,5)
XMAO MAO « O,([!Ilé-)CaTypH»
e OAO «ABnapsuratenb»,
AHAO (30)
TennunyHbIn KOMMANEKC PsizaHckas obnacTb, GE Jenbacher (18)
«PasaHckue oBowm» c. Pypcoso
TennuyHbin komnnekc «kOr-Arpo» KpaCH;HapCKMM KPaw, CT- | GE Jenbacher (16,4)
pocnasckas
TennuyHbin komnnekc «3eneHasa | KpacHogapckui kpaw, CT. GE Jenbacher (17,2)
JInHMAY [MnacTyHOBCKas
OO0 «HoBble TexHONOrMMY R Ap'b'[eﬂ’ a¥N |GE Jenbacher (11,8)
Taxtamykam
Cknagckon komnnekc MLP r. Nogonbck Siemens (7,2)
r. YensbuHck MWM (2,4)
PacnpegenuTenbHble LEHTPbI TamboBckas oon.,
MAO «MarumT» c. CtpenbLbl LR ()
r. llepmoHTOB MWM (2,5)

Ha 6a3e mnun-TOL,

ocTpoB Pycckuin

Kawasaki (33)

«LleHTpanbHasa»
FlE BEEE CEpreLE I pE r. KpacHoropck GE Jenbacher (30)
«MAKNHMHO »
Ha 6a3e MnHn-T3AL, mkp. F 3BEHUODO OAO «ABunagsuratenby
BocTo4HbI i ) b (18)

OHeproueHTp OnbrMHo

r. XKeneaHopop 0XHbIN

Solar Turbines (21,6)

Ha 6a3e mnun-T3L, «Ccepar

r. KOxHo-CaxanuHck

Caterpillar (7,2)




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

CyuwecTByoLaa Mmoaernb ynpaBneHUs pa3sBuTnNEeM yCrioXKHAET
MHTerpauuio pacnpenerieHHOU 3HepPreTuku

Pa3Butue permoHanbHbIX

3Heprocucrtem B 6onbLien mepe

Bapbepbl HTErpauum PO

YUnTbiBaeT UHTepeChbl Tpex CY6'beKTOB

\_

Cuctemoobpa3syowan
TeppuTopuanbHas
cCeTeBOM OopraHmsauus

(CTCO) )

~

CucremMHbIn onepartop
B NMle permoHasnbHoro
AucneTyepckoro

Onacatorcs: )

* Bbinaparowmx JOX0O0B OT CHUXKEHUs1 06BEMOB Nepeaayn
3MEKTPO3HEPrUn U COKpaLLEeHMs 06beMa MHBECTULMI B X
pasBuTUE.

* YBenuyeHue TokoB K3.

* HeobxoonmocTb pekoHCTpyKummn P3nA.

ynpaBneHus (POY)

MapaHTupyrowmmn
noctaswwmk (I'M)

>

OnacatoTcs NosiBreHUs 31eMeHTOB AeueHTpannM3oBaHHOro
ynpasneHna n ysennyeHus MHOFOO6p83VIF| CXEeMHO-
PEXNMHbIX CI/ITyaLl,VIﬁ

CucrtemHasa aBTomaTuKa
no3BONndeT UCKIIOYNTb
TEeXHOJ1orn4eckme 6apbepb|

T

O6bekT
pacnpegeneHHoun
3HepreTukm

l

CuctemHble acpekTbl
MNMoBbiweHne achphekTUBHOCTHU
perMoHaribHOM 3HepreTuKu

\

77?7

—

v

OCHOBHYIO porb B caepXMBaHUU pa3BUTUA pacnpeaeneHHoun aHepreTuku urpatot CTCO n PAY,
OT KOTOPbIX BO MHOIOM 3aBUCUT BO3MOXXHOCTb TEXHOSTOrMYeCKOro npucoeanHeHnst oobektoB PJI K
CETSM N PEXMMbI NX paboTbl B COCTaBE pernmoHasibHbIX CUCTEM ANEKTPOCHADXKEHMS.




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

Puc. 19. MaTtpnyHas cTpykTypa 06beanHEHHON SHEPrOCUCTEMBI

PanoHHasa aHeprocucrema

BknroyeHne B paOHHbIe 3HEProcUcTeMbl
0OBLEKTOB pacnpenesieHHoOM SHEPreTUKN, NX
obbeguHeHne n hopmmpoBaHne TEPPUTOPUAIbHbIX
9HEpProcmcTeM B pamMkax peruoHaribHbIX
3HeprocucTeMm rno3BosideT nony4vyaTb HOBbIE
CuUCTeMHble 3P peKThl.

HeoTbemnemon 4acTblo paunoOHHOM 3HEPrOCUCTEMDI
ctaHeT JlokanbHaa uHTenneKTyasnbHas
3Heprocuctema (JINIC).

03C

PernoHansHaq
SHeprocuctema

PanoHHasn
SHeprocuctema

JINSC

Q00T




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

JlokanbHasa MHTeNNeKTyanbHasa 3HeprocucTeMa Kak HoBbIW
OOBLEKT permoHaribHOU 3HepPreTukn

JINOC - camogocTaTouvHbIM  KOMMMEKC  3HEepreTMYeckux  YCTaHOBOK .

y OROCTE y P y ’ 4 CnocobHOCTbL K aBTOHOMHOM paboTte N
YBA3aHHBIN B €OMHbIA TEXHOMOrMYeckwuin npouecc, roe 6GanaHcosBas W

pexumMHas HagexHocTb obecrieuBaercs  MUHW-TOLL  amekTpuueckoil ObecneueHne GecnepeboiHoro

3NeKTpocHabxeHnsa noTpebutenen kak npu
napannensHon paboTe ¢ perMoHanbHOM
9HEpProcucTemMomn, Tak 1 B aBTOHOMHOM

«OCTPOBHOMY» peXume. -

MOLWHOCTbO A0 25 MBT wn pacnpenenutenbHOM 3reKTPUYECKON CeTbio
HanpsxeHnem 0,4-10 kB.

Puc. 20. Mogenb yHKUMOHMPOBaHUSA NHTerpmposaHHon JIN3C

~

®PyHKUMOHMpPOBaHME Ha Ba3se aeueHTpanmM3oBaHHOM
aBTOMAaTM4YEeCKOM CUCTEMbI YNpaBreHus,

cnocobHon nogaepxmBaTb HOpMaTUBHbIE

3HaA4YeHNS YacTOoTbl M HANPSXKEHUSI BO BCEX CXEMHO-
PEXUMHbBIX COCTOSAHUAX /

7 HTenJsneKryasnbHoe ynpaBrieHue

KoTensHoe
-
0bopynoBaHN H H

KoreHepauuoxHoe
obopyfoBaHue

.
Ynpasnsemoe . L 1
~, P

z m Bbicokasa cTeneHb undpoBmsaumnmn

1
.l 3NeKTPO3Heprin

[mybokas unposnsaums MHPPACTPYKTYpHI,

Heobxoanmas ons agd EKTUBHOIO
AeLeHTpannM3oBaHHOro ynpasneHus npoweccamu

____________ e Npou3BOACTBA, Nepenayn u notTpebneHns aHepruu.

SHepropahoH




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

TpaHccopmaLmnsa apxXUTeKTypbl permoHanbHON 3HepPreTUkn

[Mepexoad K MHOrosi4EUCTON CTPYKTYpe

OeueHTpanusauma ynpaBrneHnUs MHoroHanpaBJIeHHOCTb 3HEPronoToKoB

Nepapxmyeckasa cuctema npeobpasyetca B
MHOrOST4EUCTYHO CTPYKTYPY. Kaxkaaa svelika
ABNSAETCA AELeHTpanmM3oBaHHbIM 06 bEKTOM
pacnpeaerneHHon 3HEPreTnkn, a iapoM OCTaeTcs
E3C Poccuu

NHTennekTyanusauma CUCTEMbI U
AeueHTpanM3aunsa cucTem ynpasneHnsa no3sonuT
peann3oBaTb BCTPEYHbIE ONepaTuBHbIE CUTHASbI

MexXay syenkamm

dopmMumpyloTCa AByHaNpaBeHHbIe MOTOKM
mMowHocTn mexay JIMOC n aHepropanioHOM, YTO
SIBMSIETCS OCHOBOW ANl OKa3aHUSA CUCTEMHBbIX
ycnyr

Puc. 21. Nepapxuyeckas u matpudHas CTpykTypa Puc. 22. hameHeHWe apXUTEeKTypbl BHEProCUCTEMbI

/f_:o OnTOBBIN PbIHOK P -
SJ'IEKTpI/I‘-IeCKOﬁ erMoHarnbHble epefaya n
SHepruv u PO3HUYHbIE PbIHKA pacnpeneneHne
: MOLLIHOCTM AINEeKTPO3HEepPrun ONEeKTPO3HEPruun
1
v Cywecmsyrowas apxumekmypa
CUCTeMHbIi — Onepatop E—
onepatop pacnpefenuTenkeHbIX ceTen MoTpebuTtenu
E3C Poccuu Ry (LeHTp ynpasneHusi ceTamMu) JR—
110 1 750 kB ~ \
'I Apxumekmypa cucmemei, ekmoyarowed JI13C
' CuUCTeMHBbIi Oneparop >
| oneparop ¢ pacnpenenuTenbHbIX ceTen — Nnac
v E3C Poccum —_— (ueHTp ynpaBneHus cetamu) | —»
‘_
0,4 -35kB ] A A
I
I
oo
oo

——)OﬂepaTMBHble CurHanbl —3 [loTok SHEpPrMM U MOLLHOCTHU ——3CurHan Ha okasaHue CUCTEMHbIX ycnyr

0

B HOBOW apxuTeKType KrtoyYeBasa posib OTBOAUTCA pacrnpeaeniMTeribHbIM CeTAM,
KOTOpble CTAHOBATCSA CBA3YIOLLMM 3BEHOM He Tosibko mexay JINAC u
9HepropanoHom, HO n mexay cammmmn JINSC.

oog|
oog| [otpebutens

!EIEI:Q. (notpebneHwne)

3rieKTpuyeckue cetn J S AnNeKTpuyeckne ctaHumm %
Mg (Nnepeaava) ll.lﬂ 4> (Npou3BoACTBO)
[

17




bnok 2: YnpaBneHune pasButueM permoHanbHbIX 3HEProcucTem

B3anmocBaA3b cucteMHbIX adpdhpektoB n ceBonctB JINIC

CBounctea JINIC u ux nposisneHns CuctemHble adpceKTbl
HAOEXHOCTb
1. CbBanaHCMpOBaHHOCTb CMPOCa U NOCTABOK 3NIEKTPOIHEPTUN B PA3NUYHBLIX CXEMHO-PEXUMHBIX COCTOSTHUSIX. MNoBbilEHME Ka4eCTBa ANEKTPOIHEPTUN,
B6ecnepebonHOCTM N TMOKOCTM 3NEKTPOCHAbXeHMUs
2. BsaunmopesepBupoBaHune, obecneymBaemoe HanmumeM AByXCTOPOHHEro HE3aBMCHMMOTO NMMTaHWS
SMNEKTPONPUEMHUKOB.
3. CnocoBHOCTb KOMNEHCUPOBATbL PEAKTUBHYH MOLLHOCTb M NOALAEPXKMBATL Y30Bble HANPSXKEHNS Ha MpoaneHue cpoka cryx6bl ceTeBoro 060pyaoBaHMS
TpebyeMoM ypOBHe.
OKYNAEMOCTb
1. Cxartble cpoku co3gaHus: 12—18 mecaues, B 3aBUCUMOCTM OT MOLLLHOCTU U BbIBpaHHON TEXHOMOMNM.
2. Cpok oKkyrnaemocTu: 3—5 feT, B 3aBUCUMOCTUN OT HasHa4YeHUs 1 KOMMepLIManu3aLmm BblMosHAEeMbIX MoBbIWeHNEe MHBECTMLIMOHHOW NPUBIIEKaTeIbHOCTH
yHKLMIA. pernoHanbLHOM 3NIEKTPOSHEPrETUKM
3. Bbicokas aHeproadhdeKkTMBHOCTL NPOM3BOACTBA SHEPTUN, CONMPOBOXKAAaEMasi CHUXKEHMEM YTNepOoaHOro
cnepa.
9KOHOMUYHOCTb 3
3 MoBbilLEeHMEe OOCTYNHOCTM 3NEeKTPUYECKON IHEPrum as
1. KOHKypeHTHas CTOMMOCTb ArEKTPUYECKOWN SHEPTUN B COMETAHUN CO CTabMMbHBIMW 4OMTOCPOY HbIMU Cy6BEKTOB SKOHOMMKY
LieHamun.
2. OTKpbITOCTb AN TEXHOMOrMYECcKoro NpMCcoennuHeHNs HOBbIX NOTPedUTENen, CoNpoBOXaaeMas CHKEHNEM CHKeH1e TeMMOB pocTa TapugoB Ha nepeaady
3aTpar Ha pas3BUTUE CETEBOIO KOMMIEKca. SNEKTpO3HEeprnn
3. Bo3aMOXHOCTb LeHo0bpa3oBaHNSA B 3aBUCMMOCTM OT MPOGOUIIS Harpy3ku, YTo NO3BOMSET OCYLLECTBNATD CHWkeHve Harpy3skum nepekpecTHoro cydbcnampoBaHus Ha
yrnpaBneHue CrpoCoM. CyOBbEKTbI AKOHOMMUKM
9KONOINrMM4HOCTb
1. BO3MOXHOCTb YaCTUYHOIO BbITECHEHWS YIOMbHbIX CTAHLMIA U KOTENMbHbIX M3 GanaHCcoB aNeKTPUYEecKoi 1 MoBbieHe akonornyeckoil 6esonacHoCT B pernoHax
TEMNrMOBOM MOLLHOCTY U 3HEPTUN.




Bnok 3: TexHonornyeckue acnekrtbl cosgaHusa JINAC

OnpepeneHve 3HepropanoHoB and co3aaHusa JINIC

MHpekc HapgeXHOCTU 3HepropamoHa — 3TO OTHOLUEHWe Tpebyemoro M Tekyllero 3HavyeHus 0,06 Puc. 23. Pacnpenenenune niaekcos adeKkTMBHOCTU
KoadppuUmMeHTa TOTOBHOCTM LEHTpa MUTaHua  pavioHHOM  MOACTaHUMW, OT  KOTOpPOro
OCYLLIECTBSIETCA AneKTpocHabxeHne notpebutenen no pacnpegenurensHbiM cetam 0,4—10 kB. 00
— 1 _ (ZTeK /rna Haubonbluee 3HayeHne >
IR; = 1= (K™*/K{"™) o0 MHOeKca SheKTUBHOCTM
ISEny

0,03

: L g . JrTeK I _
roe: IR; — wHAekc HagexHoctun i-ro LM K™, K; TeKyllee 1 nrnaHoBoe 3HaveHue cpeaHes sHadeHHE

. w
KoadppurumeHTa HagexHocTu i -ro Lirl. Vo WHAekca
19 0,01
UHaekc 3dpeKTMBHOCTU 3HEpPropamoHOB XapakTepusyeT pPeXuMHYI HaOeXHOCTb
CUCTEMBbI SNEKTPOCHAbXeHMA B TeppUTOpnanbHOM pa3pese C y4eTOM 3HAYMMOCTU HarpysKku, ,
I'IpI/ICOGLI,I/IHeHHOI/I K L||r| 303 1131932282510344 5268 4224 129164333131722 7 182312194027214441 2 20363837391514356
i
ISE; = (1 —1IR;) - Zn_P L o0toc Puc. 24. PacnpegeneHve MHOEKCOB HaAEXHOCTH
141
) ) 9,00E-07
roe: ISE;— nHgekc acpdpektTnBHocTu i -ro LUMM; P; — Harpy3ka, npucoeamHeHHas K i -my LI,
E-07
n —konu4yecTtso LM B aHeprocucteme nccrnegyemMbix pervMoHos. BO0E0
7,00E-07
6,006-07 HauGonbliee ocBoeHue
Tabn.6. [lekomno3aunuma y3nos Ansa Bbibopa mecT npucoegnHenus JIN3C Tex.noTeHuMana
5,00E-07 IR,
IR,y IR,, IR,y e Lv
Moncoeanbenme N3G TMUP ¢ aneMeHTamu HOBbIX Ho0EeT /
ISEyy 2SI o TEXHOITOMMI, B T.4. MPUCOEONHEHNE TOuP 3,00E07 — cpeaHee sHaveHme
(BHEOpPEHME HOBbLIX TEXHOMOrMN) Z I exca
J-IMGC 2,00E-07 /
TIuP ¢ anemMeHTamMun HOBbIX
ISE,y TEXHOSOMMN, B T.4. TMNwP TOnP LooE07
npucoeagmHeHme JINSC 0,00E+00 §
lSELV TOI/IP TOI/IP TOVIP 177 2744356 9 37432039251028303414 3 20_3_1321336%_ai114112402r122235 212164 1332918193815




Bnok 3: TexHonornyeckue acnekrtbl cosgaHusa JINAC

OTonutenbHbIE KOoTelNlbHbIe — OCHOBa Ans co3gaHusa JINAC

-

SNIEMEHTOM KOMMyHaHbHOVI

NHMPACTPYKTYpPbI

MNMpu3Hak Ne 1: HasHa4yeHue KoTenbHOMn

s e TenJIoOHOCUTEb P E
= %70 °C
—_—

(]
TpaHcdopmMauuns oTonUTENbHON o7 o'n VIITelJ'I b'HaFI c
y g ncrema
KOTenbHON, ABNAKLWENCcs
LU' KoTenbHas TennocHabXxeHunst

T. TeI'IJ'IOHOCVITeJ'Ib) 7 E
. 95/70 °C
e

"a3onopLiHeBasi
yCTaHoOBKa

~

Cuctema
TennocHabxeHus

/ MpusHak Ne 2: \
Ucnonb3yemoe Tonnmeo
OpveHTaumsa Ha

ra3onoplHeBble YCTaHOBKU
Tpe6yeT Hann4ymna

MoaKH4YEeHNS KOTErMbHbIX K
cucTeMe razocHabdxeHus.

“ 6o LT
v—

5 L
MpupogHbIn L N
ras KoTenbHas

ﬁpwsuak Ne 3: BbInOHHeI-M
dyHkumm ETO

KotenbHble BblNnonHALOWwWme

dyHkumo ETO asnstoTca

AOMUHUPYOLWLMMK MO
YCTaHOBJIEHHOM MOLLHOCTW.
Bbicokas TennoBas Harpyska

Tepputopusa aHepropamoHa
npakTu4ecku Bceraga 6onbLue
30HbI gencTeust EagnHon
TensocHabXxarlen opraHMsaumm -
(ETO) Ha ocHOBe KOTEeNbHOMN.

[nsa TpaHcdopmaunmn B MuHK-TIL,
N3 MHOXECTBa KOTeNbHbIX creayeT
oTobpaTb Te, KOTopble
COOTBETCTBYIOT NPU3HaKaM.

-
PanxupoBaHue 7 p ég
R= Q/R L1_/i01 @05

® Hosocudupex
B un_gon ~ AJNIEKTPUHECKaA Qu_x Novosibirsk
MOLLIHOCTb LIEHTPa MUTaH1s C Co‘é” oD
y4yeTom Kputepus n-1; Q — NG, 20
TennoBasi MOLLHOCTb KOTEMNbHOM. %‘

LT - nenTp nutanus
(PC - power center)

(@)

ETO 1

ig

ETO 2

EE

ETO 3

Ne Koreapnas
Z Boiler house

1 Korenbnas no ya. bopoanua
Boiler house on Borodina street
- Kotenbnas no ya1. Miickas
= Boiler house on Inskaya street
KorenbHas no yi. 3se3nas
Boiler house on Zvezdnaya street
KorenbHas Ha 1ip. J{3epKHHCKOTO
Boiler house on Dzerzhinsky
Avenue

'S

KorenbHas 110 yi1.9kckaBaTopHblii

TepeyKIoK

Boiler house on the lane

Exkovatorny

Kotenpnas no yi. TonmaueBekas

Boiler house on Tolmachevskaya

Street

KorenbHas B noc. ['Bapaeiickii

7 Boiler house in in the village of
Gvardeisky

w

o

Korenbuas 1o yi. 2-a Jlechas
10 Boiler house on 2nd Lesnaya
Street

Tepputopua 3HepropamoHa

Tenuiopas

MOIIHOCTE, MBT
Thermal power;

MW

25,7

26,2

26,3

263

279

39,5

450

4159

ver,




Bnok 3: TexHonornyeckue acnekrtbl cosgaHusa JINAC

UmutaumoHHaa mogenb And Bbloopa CTPYKTYpbl MUHU-TIL

B3anmocBA3b TENNOBOM U anekTpmnyeckon mowHoctu [1Y:
QG = PG .k
YcTaHoBeHHas Tennosasa MOLWHOCTb MUHN-TILY
Q% = Pk + QX
CTpykTypa obopynoBaHusa MUHN-TOL:
QX/P¢ =k-(1+ 1),
A= Q%/Q°
OTtnyck sneKTpmquKGon 32eprvw| rry: 00000000 //
Wp =P T /

[MonesHbIn oTnyck TennoBon aHeprum 1Y

Puc. 25. N'papuk TennoBon Harpysku

W
S

TemioBas Harpy3ka

N\

B
oS

PacceuBanue Temna 3 arpyska Ty

110 AJIEKTPUIECKOMY IrpaduKy
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Temnosas monHocTs, MBT
W
o

—
o
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A 4
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1000 2000 3000 4000 5000 6000 7000 8000 9000

WH — PG . TG -k Bpewms, yackel
CoOOTHOLLEHME OTNYyCKaeMoun TENSIOBOM U 3IEKTPUYECKON SHEPIM Ha
MUHK-TOU
[[@3onopLUHEBbLIE YCTaHOBKM KoTnbl
¥ =TK/TC

Q%u P%— ycTaHOBMEHHas 3neKTpuYecKas u TennoBas MOLLHOCTb KOreHepaLMOHHON ycTaHoBku, MBT; QX — obLas
TennoBasi MOLHOCTb cTaHuuu, MBT; k — koadpdpuumeHT KoreHepauun, o.e.; QX — mowHOCTb KoTenbHoro
obopynosBaHus, MBT; W, — anekTpudeckasa aHeprus, BolpabatbiBaemas Ha [T1Y, MBTy; Wy — Tennosas aHeprus,
BbipabaTbiBaemast Ha MY, MBty; TXu T¢ — KNYM kotrnoB u 1Y, %; A— COOTHOLUEHME TEMNMOBON MOLLHOCTU
KOTEMBbHOrO W KOreHepaumoHHoro obopyaoBaHusl, ©0.e; & — [0ONA TMOMe3Horo UCNonb3oBaHWa Tenna,
npou3seneHHoro Ha 'Y, o.e.; ¥ — cooTHoweHne KNYM KoTenbHOro n KoreHepaunoHHoro obopyaosaHus, o.e.




Bnok 3: TexHonornyeckue acnekrtbl cosgaHusa JINAC

Ponb MnHn-T3Ll B noBbIWeHUn TonnamBHON 3 PeKTUBHOCTU

YPYT Ha Bcto npoussegeHHyto My MponopLMoOHanbHoe
SHEepruo pa3HeceHue
b =123/n 3NeKTPUYECTBO bp + by - k
tonnmBo ——> MY P pé =+ A b =bp = by
138,2-143,1 r.y.T./KBT-u Tenno 1+k

Munun-T3L

bp e juss  YPYT Ha Npon3BOACTBO TEMOBOW

N 3HEeprum Ha MuHn-TIL

TONMUMBO ——> rny —

NN 3HaueHue bQ

\ _8-by+w-2-b" CYLLECTBEHHO

wome D S 173/ T veHewe b7
TonnmBo ——> KOTHbI Tenno J

133,7-175,7 r.y.7./kBT"y

bH=O

NMpumep

b¢ — YPYT Ha Bclo nponsseaeHHyto [TY sHepruio, r.y.T./KBT-4; byn bp— YPYT ITIY Ha | ==|es & hch 2o hch 2 AP Q K TK
NPON3BOACTBO Tenna W anekTpuyecTtsa, r.y.T./KBT4; k — KO3a(pdULMEHT KoreHepauumu, mEmmEmmEmm A=—=20.6 ¥y=—=050.¢e
o.e.; nu n¥ — koadpdpuumeHT nonesHoro mcrnonb3sosaHus Tonnmea MY u koTenbHoR, %; QG G e

- " . ) ) . - \ j
A— COOTHOLUEHME TENMOBON MOLLHOCTU KOTENMbHOMO N KOreHepaunoHHOro obopyaoBaHus, N N Y
0.e; 8§ — [OONA NOMesHoro MUCnorb3oBaHWA Tenna, npoussedeHHoro Ha [T1Y, o.e.; ¥ — L L
cooTHoweHne KMYM KoTenbHOro 1 koreHepaumoHHoro obopygosaHus, o.e. I‘_ I‘— bQ = 66,9 —87,9T. y. T/KBT‘I



bnok 4: MynbTun-aHepretuyeckas nHcppacTpyktypa B ManbIiX U cpeaHuUX ropoaax

MynbTun-aHepreTnyeckasa MH(PpacTpykTypa

OTnMYMaA MyrnsTU-3HEPreTMYeCcKon MHPPaACTPYKTYpbI:
Mynbsru-aHepreTuyeckaa MHPPaACTPYKTYPbI — 3TO COBOKYNHOCTb

006beKTOB, 06Pa3yHOLLIMX CUCTEMY SHEProcHabXeHus,

’ CoBMeCTHOE NPOM3BOACTBO TEMSIOBOM U ANEKTPUYECKON SHEPTNA
obecneunBaroLLyto YCIOBUS XN3HEOEATENBHOCTU Ha TEPPUTOPUN.

BOnM3n notpebutenen
’ LlenocTHOCTb cuctem TennocHabXeHns 1 anekTpocHabXeHus

‘ Bblcokasa HageXXHOCTb M 3KOHOMUYHOCTb SHepFOCHa6)KeH nA

CMCTeMa CMCTeMa P 26 B
TennocHabxeHus 3J'IeKTpOCHaG)KeHVI$I nc. . b3aNMOCBA3b NHXEHEPHbIX CUCTEM
>
cuUcTema
Mynbmu-3Hep2emuyecKasi UH acmpykmypa T BOA0CHabXeHnA 1 BO40OTBEeAeHNA
A T )cucrema
ANEeKTpocHabXeHunnA
A ekTbl: P
BN3
’ [MoBbILLEHME TEXHNYECKMX U 3KOHOMUYECKNX NOoKasaTeren, 3MEKTPONPUEMHIKA
I cuctemMa
, [MpuBrie4eHne NHBeCTUL M C npusriekaTenbHbIMU CpoOKamMm I rasocHaGxeHus
OKYynaemocTu; CHT3 v
: . . KoreHepauyus 3NEeKTPOKOTbI
‘ CosagaHne GnaronpuaTHbIX YCNOBUA A9 YCTONYMBOIO pasBUTUS
TeppUTOpun. l v
3NEKTPONPUEMHUNKA
cnuctemMa

-Tenno . 9NeKTpu4ecTBo ras TennocHabxexus




bnok 4: MynbTun-aHepretuyeckas nHcppacTpyktypa B ManbIiX U cpeaHuUX ropoaax

[MoBbiweHne adpdheKTUBHOCTU MUHN-TIL]

Puc. 28. Pexxum pabotbl 1Y npu Hanuynm nnKoBbIX
3NEKTPUYECKNX KOTNOB ANs «3anonHeHNs OONNHY

Puc. 27. N'ogoBoun 1 CyTOYHbIM rpacpmk KOMMYHarbHO-

MoluHoCTb, 0.e.
o = I
[4,] - ()] N [$,]

o

ObITOBOM Harpysku

- N
- [4)] [\S] [4)]

MolwHoCTb, 0.e.

o
3]

3%

Mpacuk noTtpebneHuns Tenna B )
CYTOYHOM paspese BpeMeHu
JOCTaTOYHO NMOTHbIN, a B
rogoBomM obriagaeT BblCOKON
HEepPaBHOMEPHOCTbLIO.

paduk noTpedneHuns
anekTpuyecrsa, HaoboporT,
CYTOYHbIN NMEET MUKOBbIN
XapakTtep, a roqoBom

0

123 45678 9101112

Bpewms, mecaL! Bpewms, 4acs!

—— OneKTpryeckan Harpyska ——TennoBas Harpyska

CyuwecTByloLiMe NPOTUBOpPEUMS

JloMuHMpYytoLLLaa porb pasnenbHOro
NPOM3BOACTBA Tenna Ha rasoBbixX
KoTnax

KNYM rasosbix kotnos He bonee 20%

Heobxoammo noBblilLeHNE
MaHEeBPEHHOCTM ra3oBbIX KOTIOB

135 7 911131517192123

XapakTepunsyeTcd B bICOKOM
NNOTHOCTbL1O.

AxTyanbHble 3agauun

NoBblweHne KoadhdUMEHTOB
NCMonb30BaHUS YCTaHOBINEHHOM
MoLyHocTM 1Y 1 ra3oBbIX KOTMOB

CHWXeHne yCcTaHOBIEHHOM
MOLLIHOCTM ra30BblX KOTJIOB B
CTPYKTYype MuHK-TIL,

T A

o
o o
o o

On. Hampyska,
o o
N B

L2 A

o

Bpewms, yachl
fOTNyck anekTposHepruu ans
3NEKTPOCHabXEeHUs1 ANEKTPUYECKMX KOTMOB
OTnycK aneKT poaHeprnmn Ans nokpbiTus
rpacpvka Harpy3skm

>- —— DrneKTpuyeckas Harpyska

Puc. 29. lNokpbITe cyTovHOro rpaduka

_ cnpoca Ha Tenno npu Hanudum CHT3

21.8 5

-
a

L
>

Tennosas Harpyska,
O O o -~
O w oW

~ M UOUNO ™ML

— - -

Bpems, yachl
Paspsgka CHTO

3apsigka CHTO

N~ O «— M
— «— (N (N

3Ka

—— Tennosas Harj

YcTaHoBMNeHHasi TennoBasi MOLLHOCTb
ONEKTPOKOTIOB!:

Qgp = Pnax-(1—a) -7gp

rae Ppax — MakcumanbHasi anekTpudeckasi
Harpyska, nokpeiBaemas 'Y, MBT; Re — Hopma
pe3epBUPOBaHUS;  Ngp —  koapUuMeHT
HEpPaBHOMEPHOCTHU rpaduka Harpysku,

m' Ppiin/ Pmax, 0-€; @ — K[ anekTpokoTnos, o.e.

BbinaHHoe 1 HakonneHHoe CHTO tenno:
ErEs.discharge = N1Es * ETES charge

ETES.discharge
= QTES.discharge * UTEs.discharge

ETES.charge = QTES.charge : tTES.charge
trEes.discharge t UTES.charge = 24

rne nres — KMNA CHTO, o.e. ETES.discharge n

Ergscharge — TEMNOBas 3Heprus, BbiaHHas W
HakonnienHas CHTO, MBTY,  Qrgsaischarge Y
Qrgscharge — 3HaYeHME MOLLHOCTW paspsaakM K

3apagkv 3a nepuof BpemeHu t, MBT, trggcnarge Y
UTESdischarge — BPEMA paspafkM W 3apankn. ¢ —
TennoemMKocTb Bofbl, paBHaa 1,667-10% MBt/kr-C;
T — Temnepatypa BoAbl, NOCTyNatoLel B pe3epayap,
3Ha4veHue KotopoW He npesbiwaeT 95 °C.




bnok 4: MynbTun-aHepretuyeckas nHcppacTpyktypa B ManbIiX U cpeaHuUX ropoaax

Mopaenb MynbTU-3HEepPreTu4eCKou MHPPaCTPYKTYpbI

PYHKLNN INEKTPUYECKUX KOTJIOB: ®YHKLMM CUCTEMbI HAaKONJIEHUS Tenna: 5
Puc. 31. Mogenb MynbTu-aHepreTnyeckom MHPacTpyKTypbl
* [loBbiweHne KUYM 1Y » [loBbiweHne KNYM ra3oBbix KOTNOB
* YBenuyeHue npoussoactea Tenna Ha [T1Y ¢ CHWXEeHne MOLLHOCTU MUKOBbLIX ra3oBbiX
* CHWXeHne MOLLHOCTM NMUKOBLIX ra3oBbIX KOTNOB MoTpebutens
KOTNOB * [loBbllWlEHNE HAAEXHOCTM TENNOCHADXEHUSA A gg
* [oBbileHMe HaaexXHOCTN TennocHabxeHnsa < PacnpeneneHue kayecTBEHHO- °§ o
* CHWXeHne TpaHCMOPTHbIX NOTEPb KOJNIMYECTBEHHOIO pPeryniMpoBaHus +

Pwuc. 30. lNokpbITne cyTodHoro rpadmka cnpoca Ha Tenso

3 A P<25 MW .
OTI'IyCK Tensia OoT ra3oBbiX KOTIOB T ;1r.
525 ElE
o PeruoHanbHas r
- a30Bble KOT/bI
S 2 BES OTNyCK Ternsna OT 3NIeKTPUYECKUX  sueprocucTema =
Q KOTIOB unn-TIL
=
c1.5
= ~20Tnyck Tenna MY ot +
T 1 3rEeKTPOCHABXEHWs ANEKTPOKOTIIOB =0
o g @
: t
|9 0.5 Otnyck Tenna 1Y or . MoTpebuTens MoTpebutens
anekTpocHabxeHusa noTpebutenen
0 YcnoBHble 0603HayeHun
> =
- ™M WU N~ O = 0‘_') 2 ‘l: ‘0_3 N (YN) —— Tennosad Harpyska CHT? Eo__ﬁ"i TennoBon Hacoc —} Tennosas 3Heprus

Bpems, yacebl ®
P ’ 0 | dneKTpuyeckun Kkoten —) JneKTpu4yeckKana aHepruns




bnok 4: MynbTun-aHepreTuyeckas MHpacTpyKkTypa B ManbIX U cpeaHUX ropogax

Manble u cpegHue ropoaa Poccun

Manbie n cpeaHue ropoana (MCI') Poccum

~ 1100 ropoaoB ~ 30 % HaceneHusd

OTTOK
HaceneHud

Mpo6bnembl MCI”

=i
N3HOC
MHPaCTPYKTypbl

=2

CHWXeHne AenoBon
aKTUBHOCTU

CraTtyc Tepputopum
onepexatruiero pa3sutusa(TOP)

—
MK 0COObIX 3KOHOMMYECKNX
30H (033)
PeweHus co PepepanbHbIN NPOEKT
CTOPOHBI —_— «MopepHusauus
rocyp‘apc-rBa? KOMMYHaanOM

WH(PACTPYKTYPbI»

Cratyc onopHoro
HaceneHHoro nyHkra (OlNH)

Tabn. 7. XapakTepucTuku HEKOTopbIX roponoB HoBocuGupcko obnacTu

MynmuumnansHoe Hucnerrocte Cratyc TOP/OHTI1 Tun UCToYHMKa Kaon-Bo, wr. CymmapHas
ob6pasoBaHue HaceneHus, Jven. MOLLHOCTb, 'kan/
pn. NnHeso 17610 A Mpoun3BoaCTBEHHO - OTOMMTENbHas 1 207,55
KoTerbHas
r. YepenaHoBo 19935 -1+ OTonuTenbHble KoTernbHble 9 34,88
Mpoun3BoaCTBEHHO-OTONMTENbHbIE
r. BonotHoe 15417 -1+ OTOMMTENbHbIE KOTEbHbIE 13 24,568
Mpon3eoaCTBEHHO-OTOMUTENbHBIE
rAckutm 56654 -+ OTOMMTENbHbIE KOTEMbHbIE 7 368,856
r.O6b 30973 OTonuTenbHbIe KOTEMbHbIE 10 162,9
p.n. FopHbIn 8712 +/- OTonuTenbHble KoTEMbHbIE 2 27,7
. OTonuTenbHble KOTEMbHbIE 9 9,698
-+
r. KyvbbiLwes 41494 / Tal 1 293
Mpoun3BoaCTBEHHO-OTONUTENbHbIE
r. Kapacyk 24733 -1+ OTOMMTEMNbHbIE KOTESbHbIE 16 83,73
Mpon3eoaCTBEHHO-OTOMUTENbHBIE
r. BapabuHck 27456 -1+ OTOMMTEMbHbIE KOTESbHbIE 15 92,404
. Yynbim 10885 -/+ OtonuTenbHble KoTesbHble 16 41,97
r. TOryunH 20393 -+ OTonuTenbHble KoTernbHble 17 58,06
Mpon3BoaCTBEHHO-OTOMMTENbHbIE
r. Tatapck 23444 -1+ OTOMUTEMBHbIE KOTEMNbHbIE 22 63,384




bnok 4: MynbTun-aHepreTuyeckas MHpacTpyKkTypa B ManbIX U cpeaHUX ropogax

AKTyaHbHOCTb rnepexoada B MmaribiX U cpeaHuUux ropoaax

Tabn.8. XapaktepucTuka aHeprocHabXeHns B HEKOTOPbIX MarbiX 1 CPeaHNX ropoaax

Anxepo- | r.Janmaro p.n. p.n. p.n.
TeppuTopus CyoxeHck BO YrmoBka JInHeBo ["opHbIN

2018r. 76,2 12,6 2,4 18,2 9,3
HaceneHue, Tbic.uen.

2023 . 68,1 12,5 2,3 18 9,4
CNOCO6 BHEDrOCHABKEH WS OCHOBHOW UCTOYHMK Tenna — KoTesbHble

P OnektpocHabxeHne ot nogctaHumn 110/10 kB

CeobogHas anekTpuyeckas MOLLHOCTb A4S
TEXHOJIOrM4Yeckoro Np1coe AMHEHUs B 25,6 2,01 0,203 1,73 0
paguyce 5 km, MBA
MpenenbHbIi YpOBEHb HEPETYNMPYEMbIX 7.28 717 7.72 5,51 5,51
ueH, py6./kBty
Tapud Ha aNeKkTpo3Hepruo Ans 3,01 411 5,49 3,36 3,36
Hacenenns, py6./kBTy
[wnana3oH TapuoB Ha TeNNoBYO 166-4.16| 1.8-2.15 2.43 175 1,04 —
3Hepruo, py6./kB1y 1,91
[OCTYNHOCTb 3MEKTPOIHEPrMKn 4Ns 20.1 9.3 5.8 117 112
HaceneHus B Mecsl, Tbic. kKBTY
[ocTynHOCTb Tenna Anst HaceneHusi B 26.9 202 13.2 224 210
MecsL, ThiC. KBTy

Mpu aTom TennoBou aHeprum norpednsetca B 3-5 pa3 6onbLie, Yem
anekTpuyeckoun. Noatomy 3aTpatbl Ha TeNOCHabGXXeHNe B HECKOSbKO pa3 Bbilue!

27

Puc. 32. lNpueeaeHHasa ctoumocTtb 1 kKBTY aHeprvn B MCI

r.JanvaTtoso p.n. Yrnoska p.n. JInHeso
1,7 16
1,4 ’
1 1 1
0,4-0,5 0,4 0,5
Tapud Ha - MpenenbHbIn ypoBeHb - Tapud Ha Tenno
9NEKTPOo3Hepruo HeperynnpyemMbix ueH ans 1-LK

OT1cyTcTBME NpeumMyLLecTB B cchepe aHeprocHabxeHus,
BO MHorom nuwaet MCIr uHBecTMLIMOHHOM
npuBneKarenibHocTH!

HEOBXOAUMO OBECIEYAUTb:

A

JKOHOMMUYecKas
OOCTYNHOCTb 3Heprum

BecnepebonHOCTbL
3HeprocHabxeHus



bnok 4: MynbTun-aHepreTuyeckas MHpacTpyKkTypa B ManbIX U cpeaHUX ropogax

NMpnmep B HoBOoCHMOUMpCKkoun obnactu

Pa6ouun nocenok JinHeso Puc. 34. Xapaktepuctuka yHKLMOHMPOBaHUA CUCTEMBbI, BKtoYatoLen MY,
ras3oBble N ANeKTpokoTnbl, CHTI
161,2 ry.7/kBt4

A | >|00
%EQ, Hacenexne 17610 yen. = |130,6 ry.T/KBTY | ; a0
S Tapud Ha otonnenve | 2040,62 py6./Mkan AT l_f — 0
= . ) P = 24 MBT, 1ﬁ 169,7 ryThB™ Prnax = 20 MBT, Qypg = 80 MBT
KOJ1-BO npeprBaHMM 45 LiT. CO CpeleeVI QC= 26,4 MBT QEE = 11,1 MBT o Tenno ot IMY: 58 %
L Ty TennocHabxeHus 3a rog, NPOOOIMKUTENBHOCTLIO 35 u. KNMYM = 57% Teno or ra308LIX Kormos: 37 %
; . . (]
== . 3x5 Tbic. M3
E rE MCTOYHUK TEenmna rasoBas MPOMbILLIIEHHO- \I,T » Tenno ot anekTpokoTnos: 5 %
oTonuTeribHaAa KoTternbHada
Qg = 50,63 MBT
KWYM = 20%
KTbl N X K bTU-
Puc. 33. Xapaktepuctnka doyHKLMOHMPOBaHUS AdpbekTbl nepexona k JINAC Acpepe epexoqa k My n

. 3HepreTUYeCKon MH(ppacTpyKType
cuctembl, Bktodawowen MY v ra3oBble KOTIbI . P PpacTpykTyp
 [loBblweHne 6ecnepebonHOCTN IHEProCHaABXEHUS;

149,8 ry.T/kBTY Jloo » [oposoit KNYM rasonopLuHeBbIX
[ Z * [loBbilleHne ynpaBiAa€eMoCTn U H86ﬂ|'0,ﬂ,aeMOCTI/I YyCTaHOBOK MOBbILLIAETCA Ha 180/0;
& [1337 ryTidm ~100 aHepropanoHa;
@l' 0 » [lons ra3oBbIX KOTIOB B
= * CHuxeHune 3arpaT Ha pa3BuTme cetun an4d NOKPbITUM Cripoca Ha Tenno
Pc =24 MBr, Pinax = 20 MBr, TEXHOJTIOrM4eCcKoro NpucoeanHEeHnsa HOBbIX CHWKaeTcs Ha 32% npu pocTe
Qc= 26,4 MBT Qmax = 80 MBT norpebutenen; KNYM Ha 53%;
Mepexon K .
pacnpeaeneHHoOn * WcknioyeHune Bﬂl/lﬂ\l:ﬂ/lﬂ I'IepelfpeCTHOFO CY6C|/|HV|pOBaHV|F| . Tpe6yeMa;| yCTaHOBMEeHHas
3HepreTuke Ha Cy6'beKTbI XO34UCTBEHHOU OeATEeNIbHOCTHU; MOLLIHOCTb ra30BblX KOTIT0B

yMeHbLuaeTca Ha 12%.

Sﬁ;nﬁ%%; * [loBbilLEHME JONM COBMECTHOIO MPOWU3BOACTBA SHEPTUN.
- (]




Bnok 5: AHann3 nokasnbHbIX U CUCTEMHbLIX 3¢ PEeKTOB UHTErpauum o6 LEKTOB pacnpeneneHHOU 3HepreTUKu

JlokanbHble TexHn4veckue adpdgektbl ansa JIN3AC

lNoBbIiWeHe HaAeXHOCTU ANEeKTPOCHAbXeHnA noTpedbutTeneun N\U Co3paHue rubpuaHom JIN3C
ECO
[NoBbILIEHWE HAOEXKHOCTU B 3oHe JINIC: BW3 B pasmepe 10% ot

3ANeKTpocHabXeHns 3a cyeT SAIDI, SAIFI | 30-40%
ABYCTOPOHHEr0 HE3aBNCUMOTO B 3HepropaiioHe:
NMNTaHnA SAIDI, SAIFI | 10-15%

mMoLyHocTn 1Y

ESG . v

SHepropanoH

Puc. 35 — KOHTponmpyemble 1 yrnpaBnsiemMbie HeonpenenexHocTs
cevyeHus B JINAC nopoxaaemMasi Mpuopwurert:
N mcnonb3osarmnem BN [MOKMe CONHeYHble NaHenu.
- ~— GyAeT KOMNeHCUPOBAHA B | Texi0m0mMs TOHKOMAEHOUHON
PY 1 BHewHe#n cetn - - PY 2 BHewHew cetm ' , J-”/ISC CbOTOBOJ'IbTaVIKVI
] ] X TiXN; 2 TiXN;
ASAIDI = |=———) —(=———) ,
max Nmax
— ., , MoebiweHne KUYM 'Y
/BN _ (2 AiXN; 2 AiXN;
| ASAIFI = \=———) — = Puc. 36 — T 6 my
) B fﬂ*’f masx Nonax uc. 36 — Npadmk paboThl
! 1
B ~ W 0 OrpaHuyeHus:
«"» — VHOEKCauMsi MPOTHO3HOTO COCTOSHME CUCTEMbI 08 . onycrivas
3NeKTpOoCcHabXeHUst; «'»—  vHOekcauuMsi  TeKyLlero 06 . o%’ KHas
P K K2 COCTOSIHUE  CUCTEMbI  JMEKTPOCHAbXeHus;;  A; - 0.4 cﬁo cg)IGH 0CTh THU
AN 7 AN MHTEHCUBHOCTb OTKa30B [ -Or0 KPUTUYECKOTO 3nemMeHTa 0.2
/ N / \ _ anekTponepenay
. / . CUACTEMbl 3MNEKTPOCHAGXeHus, 4; N; — KONMMYECTBO TOYEK 0
L] = 8 MOCTaBKM OTKIMOYaeMblX B pe3yrnbTaTe TeXHOIIOrMYecKoro 1 3 5 7 911131517 192123 + TpebGoBaHWs UCKMIOYNTb
HapyLUEHUA M3-3a OTKa3a i -Oro KpUTUYECKOTo 3reMeHTa : 5 Bblaaqy MOLLHOCTU 13
CUCTEMbI 3NEeKTPOCHAbXeHUs, WT, Ny, — KONM4YecTBO Mpviem us BHewWwHeN ceTu 9HeproparioHa B ceTb
g X X N TOYeK MOCTaBKWU B CUCTEME BNeKTPOoCHabxeHus, wt; T; — H Bbifja4a BO BHELLHIOI CETb BbICOKOTO HanpshkeHUs
o om - y BpPeMsi HaxoXaeHWss B HepaBoTOCNOCOBHOM COCTOSHUM i - B SnexTpocHaGKeHme noTpetuTeneii SC

Oro KputTmn4eckoro anemMmeHTa CucremMbl SJ'IeKTpOCHa6>KeHVIFL




Bnok 5: AHann3 nokasnbHbIX U CUCTEMHbLIX 3¢ PEeKTOB UHTErpauum o6 LEKTOB pacnpeneneHHOU 3HepreTUKu

TonnuBHbIN 3P eKT

Tabn. 9. MNokasaTtenn addEKTUBHOCTN NPON3BOACTBA SHEPTNN Puc. 37. Onektpudeckunin KL paznmyHbIX TENNOBLIX
20231 20352 aneKTpoCcTaHLun
Mokazatenu
(chakT) (nnaH)
YaoenbHbI pacxoq TonnMea npy NponsBoacTBe TENOBOW 3Heprun, I.y.T./KBT-y 1613 137 3 ncy rty rny nry
YaenbHbI pacxoq TonMBa Ha OTNYCK 3NEKTPUYECKOM SHepPruu, r.y.T./kBT-y 318 3131 30-35% 33-42% 42-47% 55-62%

" FocynapCTBeHHbIN AOKMNaA O COCTOSIHMM SHEProcGepexeHmnst 1 NMoBblLLEHUM 3HepreTMyeckon adpekTMBHOCTH B Poccuickon
denepaumm 3a 2023 rog ot 07.05.2025

2 JHepreTnyeckasn ctpaTervst Poccuiickon ®enepaumnn Ha nepuoa no 2035 rog

KoTenbHas > TonnuBHbIN 3dhheKT OT NpousBoAcCTBa
by = 134-176 r.y.T./KBT4 TennoBou aHeprun AB, (T.y.T)

S ABy= Wy - (b — by)

7 ] W, — otnyckaemasi MuHK-TIL] Tennosas sHeprust, MBTY;
bQ =70-90 r'y'T'/KBT “ by — YPYT Ha nponsBogcTeo Tenna MuHu-TOL, r.y.T./kBTy;
) W, by — YPYT Ha npon3BoACTBO Tenna KoTesbHOW, r.y.T./KBT-u.
B

bp = 261-293 r.y.T./KBTu TonnuBHLIN 34)(:!)6KT OT Npou3BoACTBa
ANeKTpuYecKom aHeprum ABp (T.y.T)

> ABp= Wp - (brgs — bp)

Munun-T3L

brgs = 310410 r.y.T./kBTy

W, — otnyckaemas MuHn-TIL] anekTpoaHeprvsa, MBTy;
bp — YPYT Ha npousBoacTeo Tenna MuHu-T3OL, r.y.T./kBT-y;
_ brgs — YPYT Ha npon3BoacTBo anekrpoaHeprumn Ha TAC, r.y.T./kBT-u.

T3C




Bnok 5: AHann3 nokasnbHbIX U CUCTEMHbLIX 3¢ PEeKTOB UHTErpauum o6 LEKTOB pacnpeneneHHOU 3HepreTUKu

CucremHble TexHun4yeckue acpdekTbl B IHepropanoHe

[MoKpbITUM NMKOBOW YacTu rpaduka Harpy3sku

3HepropanoHa
YBenuyeHne gonroBe4yHoCcTu
—> A
9N1IEKTPOCETEBOIO 060PYyAOBaHUS
CHmXeHue 3aTpaTt Ha TeXHNU4Yeckoe
) p

obcnyxmBaHue ceTeBoro 0bopyaoBaHus

OdbdekTbl ansg CTCO

—>| Pasrpyska LieHTPOB NTaHnsa aHepropamnoHa

MoBbILLEHNE CKOPOCTM TEXHOIOMMYECKOIO
NPUCOeaNHEHMS

CHMXeHWe 3aTpaT Ha TeXHU4Yeckoe
NEPEBOOPYKEHNE N PEKOHCTPYKLIVIO

Puc. 38 — lNoBbleHe paBHOMepHOCTH rpadmka 3arpy3ku nogctaHuum 110/10 kB

24

1 23 45 6 7 8 9 10 11 12:13 14-15 1617 18 1920 21 :22: 23 24
Bpemsa, u

MowHocTb, MBT
= = N
00 [} o o

S

o

BoipaboTtka C3C ana nokpeITMAa Harpyskn JTIM3C
m BoipaboTka mHHK-T3L, onA NoKpeITWA Harpyskd IM3C

m MNoKpeITHE Harpy3KK co cTopoHbl LM

= Beipabotka muHK-TI L, onA nokpeITMA Harpysku LN

MoBbIiWeHne

CHuxeHune
adpdheKTUBHOCTH @ achcekTUBHOCTH
MUHN-TOL| paboThkl ceTeBOro
KoMnnekca
Komnpomucc?

N
PeXMUM paGoThi: MNMoBbiWeHWe KayecTBa ANEKTPOIHEPrnu
) . n CHMXxxeHue norepob B

. ﬁ;g:(l:OBaH”e 3a Harpyskou pacnpegenmTenbHbIX CeTAX
« CrienoBaHue 3a HarpyaKkoil MyrsTrnareHTHasi cuctemMa peryrmpoBaHns HanpshxeHus

LT, ocywecTBnsas solgavy —;- K a n

MOLLHOCTU B 3HEpPropavioH I —> RomneHcaumsa Ll ___ 5 = 1lofoaepxarine

= prop B 3HeproparioHe y3anosbix U

g APBITTIY




Bnok 5: AHann3 nokasnbHbIX U CUCTEMHbLIX 3¢ PEeKTOB UHTErpauum o6 LEKTOB pacnpeneneHHOU 3HepreTUKu

Yyactue JIMSC B ynpaBneHUn UsMeHeHUeM pexuma
noTpeobreHnsa anekTpuyeckon aHeprum B EQC Poccun

(1 )=

@ BnnsiHne NoBbIWEHUS [0S KOMMYHanbLHOM Harpy3Kn Ha
YnpaBneHve P 3HayeHMWe onepaTUBHOro pe3epBa

CMpOCOM

lNMukoBbIN xapakTep
3MEeKTPUYECKOMN Harpysku

Tabn. 10. Pasmep onepaTtnBHOro pesepBa MOLLHOCTU U KO3PULMEHTDI

NIOTHOCTN U HEPAaBHOMEPHOCTU CYTOYHbIX rpadoMKoB Harpy3ku
MI0THOCTb COBMELLIEHHOTO rpadouka 1 pasmep

B EQC Poccun

NMo3BONMUT B OTNIMYUM OT AEMUCTBYHOLLEr0 MeXaHM3Ma UCKITIYNUTb CooTHolueHue Harpysok OneparvBHOTO pe3epBa
COKpalleHue anekrponotpebneHmnsa B ESC Poccun! Pa3mep
npoMbIlWse | KOMMYyHanbHo- | pesepsa oT KoadhpmumeHT KootbduLeHT
HHast GblToBas Makcmyma MAOTHOCTU
Puc. 39. CHATME NUKOBbIX Harpy3oK npuv BbINMOMHEHWUN YCITyTU YyNpaBrieHns CrpocoMm Harpysku, % paBHoMEpHoCTH
2 % s 55 0518 0535
24 / 35 65 9,75 0,926 0,845
45 55 10.0 0,935 0,854
= 20 (cpesanne nnkos>» 55 45 10,42 0,947 0,863
S _mEfl = -1 65 35 10,68 0,956 0,868
4 16 @ @ 75 25 10,78 0,958 0,870
S 15 85 15 10,75 0,956 0,868
g Yxoa 10 % npomsbineHHocTy B JINSC:
= 8 CHWXeHWe onepaTtuBHOro pesepsa molHoctn: 0,42 % = 155 MBT
4 Yxoa 10 % kommyHaneHo-6bIToBOro notpebneHus B JINAC:
NoBbILLEHME OnepaTnBHOro pesepsa MowHocTn: 0,26 % = 100 MBT

o

1 2 3 456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 CospaHue JINIC cyuwecTBeHHO CHWXaeT abCcosnoTHOE 3HaYeHue

Bpewms, 4 MaKCMManbHOM MOLHOCTU cnpoca. bnarogapsa BknO4YeHUO
JIN3C B coctaB E3C Poccumn, abconwrtHasa BerMuMHa pesepBa
YMEHbLIUTCA, a 3TO CcamMoe KanuTanoeMKoe CpeacTBO
obecneyeHus 6anaHCOBOU HAAEXHOCTWU.

g2 3arpy3ka MuHH-TI1] JINIC s BEIIONHEHUS YCIIYTH YIPAaBICHHAS CIIPOCOM

3arpy3Ka LEHTpa IHTaHHs SHepropaiioHa




Bnok 5: AHann3 nokasnbHbIX U CUCTEMHbLIX 3¢ PEeKTOB UHTErpauum o6 LEKTOB pacnpeneneHHOU 3HepreTUKu

BnusaHue kommyHanbHbIX JINOC Ha 06beM nepeKkpecTHOro
cyocnaupoBaHus

KoMmyHanbHble MNMoBbIiweHue Tapucos
Pa3nunuHble BUAbI NEpEKPeCTHOrO CyBCUaMPOBaHUS, B TOM Y1CHe JIM3C g HACCTICHWIO  chaBHeHMe aByx cTpaTeruii nokasbiBaer,
B MHTepecax onpeaeneHHbIX cyobekToB PO 1 HaceneHus, 470 CO3AANME KOMMYHANBHBIX JIN3C

0COBEHHOCTU BO3BpaTa MHBECTULIMI CHIDKAOT SKOHOMMUYECKYHO

., obecneunBaeT 6onee ObICTPOE CHUXEHME
AOCTYMNHOCTb 3N1EKTPO3HEPIUN AN XO3SANCTBYOLLMX CyObEKTOB.

nepekpecTHoro cybcmampoBaHus, Yem
BBEEHNE OnepexaroLnx TeEMMNoB pocTa
TapudoB ans HaceneHns

CHMxeHne nepekpecTtHOro
Puc. 40. [lInHamvika n3mMeHeHUst BeNn4mnHbl NepekpecTHOro cy6cuanpoBaHusa?

cyOCMaMpOBaHUs B 3NEKTPOCETEBOM KOMMJIEKCE
400 A

350
- 300
2 250

o

g 200

2 150

= 100
50
0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Puc. 41. CokpalleHne nepekpecTHOro cyocnanpoBaHums Mexay rpynnamu notpedurenen
npw pasHbIX cTpaTernsx

(98]
(o)

A

= = Omnepexenne pocta Tapuda st
Hacesenus oTHocutenbHo [TYHIT 2%

[\
W

N
(e)

Onepexenre pocta Tapuda st
Hacenenns orHocurensHo [TYHI] 3,5%

—_
O}

AC™P=Cy Ay (1= @)/

C
= H/CH

AC™" — pazmep nepekpecTHOro cybcmanpoBaHmg,

Cy — YCTaAHOBMEHHbIN ANS HaceneHus Tapudg Ha 3NEeKTPUYECKY 3HEPIuto,
Ay — DONS HAceneHns B CTPYKTYpe SMeKTponoTpebnenus, 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
C,, — CTOMMOCTb 3NIEKTPUYECKON IHEPTUN OS1A NPOYNX NoTpeduTenen. Bpews, ron

——TeMmn pocTa MOIIHOCTH KOMMYHIbHBIX
JINDC 10% B rox

—_
o

W

——Temm pocTa MOIIHOCTH KOMMYHAJIBHBIX
JINDC 20% rox

Pa3mep nepekpecTHOTO CyOCHANPOBAHUS , %o

S
A




Bnok 6: Kommepuuanunsaumsa nokanbHbIX U CUCTEMHbIX 3 deKkToB

JlokanbHbIU 3KOHOMUYECKUN AP P EKT OT NOCTABOK
aneKTpoaHeprum Ha PP3

HdononHutenbHbIN 4OX0A OT NOCTaBKU 3JIEKTPUYECKON SHEeprumu Ha
PO3HUYHbLIN PbLIHOK S™:

JKkoHoOMMYeckum appekT oT 3koHoMMYeckuit 3pPeKT OT CHMKEHUA ST AW - T
BblAa4n 3NeKTpo3Hepruun B pacxoga TonnuBa Ha NPOU3BOACTBO
SHEpropalior onpeaenserca TEeNrnoBson sHepmmmn Ha MuHK-TOL AW — 06'beM NOCTABIISIEMOIA Ha PO3HWNYHbIN PbIHOK 3MeKTpo3He prum, MBTY;
pasHALen Mex/ly UeHON ee NPoAaXnu  onpefensieTcs pasHuLen 3KOHOMUK ¢” — LleHa NpoAaKu 3MeKTPOSHE PN Ha PO3HUYHOM PbIHKE, py6./MBTY.
M AONOJIHUTEJSIbHbIMU 3aTpaTaMn Ha 3aTpar Ha TONnJIMBO U Tale(*)OM Ha
MPOM3BOACTBO TennoBYIo SHepPruio MakcumanbHO JONYCTUMbIN O0BEM NOCTAaBKU 3NIEKTPOIHEpPIrnmn Ha

PO3HUYHbLIN PLIHOK 3NIEKTPO3HEeprum AW™ax;

QHepropavoH

nMac

F > ooo
ooo

AWM= pG . (TS  —TG)

PC%— ycTaHOBreHHas anekTpuyeckas MoLHocTs MY, MBT;
TS 4 — MaKcMmarbsHo gonyctumbin KUYM MY, u.;
T¢ — KMYM Y, onpeaeneHHbI ncxoasa 3 pabotsl B JINAC, u.

+)uu

MoTpebutenn
mac

AkoHoMuM4Yecknmn acpcheKkT oT BblAaum 3NEeKTPOIHeprnm B
3HepropavoH U NOCTaBKM Temnsia B CUCTEMY TEMJTOCHA0XeHUA:

F@ = AW™m . (c@ — b, - cb/q)

aoo r — Q P
oo FP = awmax. (P —p,.cbjq) [ F =F°+F
MoTpebutenu
3HeproparioHa ANEKTPU4ECTBO bp - anektpudecknin YPYT MuHun-TOU, T.y.T./MBTY;
—_—>

b - Tennosont YPYT MuHn-TOL, 1.y.7./MBTY;

q —OTHOCUTENbHAsA TENOTBOPHAsA CNOCOBHOCTb UCMOSMb3yeMoro Ha MuHK-T3IL, Tonnuea;
c? - yaenbHas CTOMMOCTb UCMOMb3YeMOro TONnmMBea, Tbic. py6./T.H.T;

cP- yneneHas ueHa Ha npoaaBaemMoe oT MUHU-TILL anekTpuyecTBo, Thic.py6./MBTY,

c? — ynenbHas ueHa Ha npofasaemyto oT MUHK-TIL Tennosyto aHepruio, Tbic.py6./MBTu.

TENMIMOo
—TENNC,,




Bnok 6: Kommepuuanunsaumsa nokanbHbIX U CUCTEMHbIX 3 deKkToB

AdhekT OT y4yacTna B yripaBrieHUM CripoCoOM

1400,0

Puc.42. DdpdekT ynpasnenus crnpocom B 2022—2024 rogax

MpenocTaBneHue ynpaBnsemMoro pecypca arperatopy ynpaBneHus
U3MeHeHueM pexuma notrpebneHus

1256,2

1200,0

12
FDRr _ . ¢DR . pDRr . .DRr PPRr < pG _ pSmax
- m; -t ¢ Smax max r
— P =P + P 1000,0
]:

FPR" _ ropoBoit adhdoeKkT oT nepenaqy ynpasnsemoro pecypca, Tbic. py6.;

m; — KONMYECTBO AHEN B j -OM MecsLle, WT.;

j=1...12 — nopagKoBbLIN HOMEP MecsLa;

tPR — yncno YacoB roTOBHOCTY K OKa3aHmWIo YCryri Mo yrpasreHuto CrpocoM B CyTKW, Yac;

cPR" — yeHa okasaHusa ycnyri no nepedade ynpaensioLLIEro pecypca, onpeaensercs 4oroBopomM,
ThiC. py6./MBTyY;

PPR™ _ MOWHOCTb yNpaBnsieMoro pecypca, onpeensiemast U3 YCTaHOBIEHHOW reHepupyoLLen
MoLHOCTU MUHK-TILL, rpaduka Harpyskm notpebutenen JINSC n BbigaBaemon B pervoHarnbHyo
cucTemy anekTpocHabxenus, MBT;

P¢ — ycTaHoBneHHas MowHocTb MY, MBTy;

PS™Max _ makcumarnbHas MOLHOCTb 3arpyaku IT1Y no coBMelleHHOMY rpadouKy, BKIOYas HarpysKy
notpedutenen JINGC (P™%*) 1 BblgaBaemyo MOLLHOCTb Ha PO3HWUYHBIV PbIHOK (PT), MBT.

800,0

600,0

400,0

D¢ dekT Ha peIHKE HA CYyTKH BIEPEI, MIH.pYO.

200,0

0,0

A A AN AN NN N on o onoenon on onon T Y YT ST A s
P B I DR I s s S A R
BbinonHeHue hyHKLUM arperaropa ynpaBrieHUs U3MeHeHNneM pexuma EEE5EcEBELEFEEEEEEEEEEEEEEEEEEEES
NoTpe6neHuns INeKTPU4YecKkon aHeprum ~
DRA
FDRA — o . pDRA | -DRr PPRA > (0 1MB p < p— pmax _ pr CTOMMOCTb YCAYT Mo HOCTaTzo;Ho 190 qa4c03 B
AaWeHeHIIO Eaonnenns yeny
FPRA _ 3¢pdpekT arperatopa ynpaBneHUs U3MEHEHMEM pexumMa MoTpebrieHns 3MeKTpUYecKow 9HepronoTpedneHmns B ervim OBayHm)l/
aHepruu, Tbic. py6.; obenx L3 B 2025 roagy perynvp
X — KOMMYECTBO MECSLIEB BbINOIHEHWS YCIyTW, LUT.; ~ 514,6 Tbic. py6./ MBT notpebneHwus, YTOObI
cPR — ueHa okasaHWsi ycrnyrv Mo YnNpaBlieHWI0 CMPOCOM, YKasaHHasi B LEHOBOW 3asiBke, okynutb 1 MBT 'Y
ThiC.py6./MBT; KUTAaNCKOro npousBoacTBa

PPRA _ ynpasnaemas MowHOCTb arperatopa, MBT \ J




Bnok 6: Kommepuuanunsaumsa nokanbHbIX U CUCTEMHbIX 3 deKkToB

A deKT OT noBbLIWEHNA becnepedboOnHOCTH
INEeKTPOCHAOXEeHUA U Ka4yeCcTBa 3NeKTPO3Heprum

JTIM3C cnocobHa BLINOMHATL pe3epBUpPOBaHME NoTpebuTenen NHTerpauus nMac No3BONsieT MPUMEHSATb cUCTEMbI
l‘g B 30HE LEHTpa MUTaHus 3HepropaloHa, K KOTOpPOU MYNbETUAreHTHOro  PeryrMpoBaHuUs  HanpsbkeHuss B - ceTax. JTO
°’ npucoeanHeHa JIMAC, 4To No3BONSET rOBOPUTL O CHWKEHUU MNOBbILLAET KayeCTBO  3reKTpocHabxeHus u  cnocobeTByer
noka3amenei SAIDI, SAIFI. CHIWDKEHUIO noTepb B ceTax. Ecrm  dakTudeckne notepu
oKasblBaloTcA HUXe HOPMaTUBHBbIX, CTCO nony4yaet

[Mpn OOCTMXKEHMU MNaHOBbIX MOKasaTenen HagexHocTn Tapud OOMNONHUTENbHbINM J0X0[, 3@ CHET AKOHOMUM Ha UX KOMMEHCcaL K.

— CTCO Ha nepegayy anekTpo3HEPMN MOXET ObITb YBENUYEH Ha
1-2%, a Npn NX HEBbINOSTHEHUN — CHWXKEH Ha BennunHy o 3%.

) ( )
= [lononHuTenbHbIN goxon CTCO [JononHuTenbHbLIN OOXOA, JkoHoMusi CTCO ot cCHUXXeHUA noTepb:
OT NOBbIWEHUS HaAEeXXHOCTU: NNacC:

FNl = Cnet_l ' [(VVis_VVint) + anlO] - Fl
FNun — pr ., _ pun Fun — pun, Cun

FNt — adpcpext CTCO OT CHUKEHWsi NoTepb, Thic. py6.;
cmet-l _ zatpatbl CTCO Ha KomneHcaumio notepb B ceTsX, Thic. py6./MBTY;

80 — e et U0 @ Mo W] (e Be e W;s — notepu aHeprun B cet 10 kKB B pexume usonupoaHHon pabotbl JINSC
aneKTpocHabxeHus, ThiC. py6.; MlB o p p p p p :
U — KOPPEKTUPYIOLLMIN KOIPMDULIMEHT K Tapudy Ha nepedady anekTpudeckon aHepruu, %; ’ 9

i Sl (i bycpy S P P > Wine — NOTEpU 3HeprMn B UCCriedyeMon CXeme MNpu MHTerpauum v BbINOSIHEH UK

D" — npoxo ceTeBOW KOMNaHNM OT OKasaHus ycnyr no nepenadve arnekrpoaHeprunun, Tbic. py6

F¥* — noxop OT BbIMNOMHEHUS OYHKL MW pe3epBUpOBaHuS, Thic. pyo.; .
PY¥™ — cyMMapHasi MOLLHOCTb pe3epBupyeMbIX B d3HepropanoHe notpeodurenen, MBT; gzlllﬂlé)(};emH?’MMMe::H:HeH:I())(T(?)pEKBI/IglemB"II':-II'O 187 SpL DERAMEILEN FREOTE IAE K
c%™ — CTOMMOCTb OKa3aHus yCnyr no pe3epBmpoBaHuio noTpebutenen, Teic. py6./MBT, yto o OHOﬂHMﬂTeﬂbeIVI Y o>L(lo ’ oT BI;IHOﬂHeH Ui VCIVIV MOBBILUEHWS KAYecTBa
SBISIeTCS NPEAMETOM [AOr OBOPHbIX OTHOLLIEHUIA. e pyﬂ6 AoxoA yery ’

\_ J . J

3agaHHbIX pyHKunmn, MBTY;
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A heKT OT CHMXKEHUA yrnepogHoro crnena

s N
Biipabotka anektpoaHeprum Ha Y npuseper k 0 o AHanormyHoe CHMXeHuUe BbIGPOCOB MOXHO MOMY4MUTb
COKpaLLEH1IO BbIPaGOTKM 3NEKTPOIHEPrum Ha ha BU3
yronbHbIX TAC, 4TO NO3BONSAET paccunTaTh g
3aKonoruyeckum apdekt! n ) (
BenuunHa cHMxeHuns BblibpocoB CO, my 4
— coal _ G Mwunuu-T3U 24,9 VBT C3C 52.9 MBT
AEcoz = Ecoz Ecoz KUIYM = 55% gy
Ecp2°* — BbiBGpochl CO, OT NPOM3BOACTBA SMEKTPOIHEprun B 06beMe AW Ha yronbHbix TOC;
Ecoz® — BbIBpOChl CO, OT NPou3BOACTBaA 3NEKTPO3Heprum B obbeme AW Ha IT1Y. - 78,3 Tbic. TOHH CO, aKBMBaneHTa
4 y,
PacueT o6bema BbiGpocoB CO, CToumocTHOe BbipaxeHue adydekTa:

1. Ha npumepe CaxanuHckon obnacti n B COOTBETCTBUM C
Ecoz = (EFcpz Y b -29308)/1000) ®3 Ne 34-03 o1 06.03.2022, 3chheKT MOXET COCTABUTb

78,3 MnH. py6. (Npu pacyeTe Yyepes cuctemy wTpados.).
E¢o,— BennumHa BbldpocoB CO, OT cxuraHusa Tonnmea, ToHH CO,/Tx;

b = TeNnOeMKOCTb TONMMBA: 2. KanuTtanbHble 3aTpaTbl HA CTPOUTENBCTBO 3KBMBASIEHTHOM
Y — pacxod TOMnMBa B HATyparibHOM BbIPAKEHUM, TOHH. C3C cocTtaBnsalT okono 7 Mmnpa. pyo.
N\ Konornyeckmn adpdekT MoxeT OblTb MOHETU3NPOBAH SR S PTG T

() ) yepe3 MexaHu3M 3efeHbIX cepTudukaToB, YTO TpebyeT KpacHosipckaa '9C, BOC CDyl-lTOBo, CeeTtnuHckas N'3C, Camapckasa CI3C,

& COOTBETCTBYIOLUNX WHCTUTYLIMOHAIbHbLIX WU3MEHEHUW, W KpacHononsaHckas N'9C, Mankonckaa NC, Manasa N9C Ha peke BelueHka,
- BbIpaXkeH B BUAE IKOHOMUYecKoro adhdpekTa FECO MensexeHckasn, BepecToBckas n Kys6bmuHckas B3C
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MHBecTMUMOHHAaA npuBnekatenbHocTtb JINAC

‘ KanuTanbHbie BAOXEHUS Puc. 43. OkynaeMocTb 06bEeKTOB Cpok okynaemocTtu MMHU-TIL|
I . 60000 3
| PEKOHCTPYKLMS KOTEMNbHOM B ¢ 4 5 R 40000 3roga W .
I MuHn-TOL, 20-25 MBT SR 20000 / NPV = Z?=1[CFL'/(1 + e)l] >0,
I . — CAPEX,
I ° 1 3 4 6 7 8 9 CFL B Ei ’
I CTPOMTENbLCTBO MUHU-TIL| -20000 E: =SYW,. cF. W~ -c?. — OPEX
I 20-25 MBT ¢ «Hynsi» <3 mnpa. py6. -40000 1 ouepens 2 ouepeas i = XWp jreit LW jC ’
: -60000 G K

‘ CpOK OKynaemMocTu < 5 net KanuTanbHble 3atparsl Ochdekt BrntoueHua KIy ——NPV OPEX = (B + B ) . q- Cb +A+ MC,
|

@ cCpoxk peanuzaumm obbekTos < 18 Mec. E; = [ZWP]- P+ ZWQ], - cQj] —[(BS+B¥)-1/q-c? + A+ Mc],

e — CTaBKa ANCKOHTUPOBAHUS AEHEXHbBIX MOTOKOB;
o CF — rogoBOW JEHEXHbIN NOTOK,;
MoouepeaHsIit BEOA 001eKTOB + KOMMepLManM3aLms i — NOPAJKOBbLIN HOMEP rofa, HaunHas OT roJja BKIIOYEHWUS NepBOro arperaTa;
no3BoJisieT yCKOpUTb BO3BpaT CAPEX — kanuTtanbHble 3aTparbl, CBsi3aHHble ¢ popmupoBaHmem JINIAC, Tuic. py6b.;
WHBECTULMI, NONyYasn [Aoxop oT nepBom CUCTeMHbIX 3chcheKToB E; — ronoBoit 3heKT oT dyHKLMOHMpoBaHus JINAC, Tic. py6;

oyepenm, NokKa apyrve HaxogaTcA B n — Nepnoj pacCcMoTpeHus,

cTagum cTpouTenncrealll WP]. - aneKTpmqe(_:Kaﬂ aHeprus, MBT4Y, BblpaboTaHHad Ha [T1Y u npo,anHgﬂ
onepatopom JINIC j-my notpebutento no ueHe (Tapud Ha KaTeropumn HaceneHus) c';,
py6/MBTy;

MoBbLIWeHWe 3KOHOMUYHOCTH MoBbIWEeHNe HaoeXHOCTH WQ],— Tennosas aHeprud, MBT4y, BoipaboTtaHHasa Ha Y 1 koTenbHoM o6opynoBaHuM 1

MocTaBka aneKTposHEPruM Ha . OKa3aHue YCryr o MoBbILIEHNH0 un npopaHHas onepatopom JINAC j-my notpebutento no uexe c?;, py6/MBTy;
PO3HUYHbIA PBIHOK GecnepeGoMHOCTM BNeKTpoCHabKeHMs _ OPEX — 3KcnnyaTauMOHHbIE pacxofbl, BKOYalLWlMe 3atparbl Ha o6cnyXuMBaHue
5 FDRA OKa3aHue YCNyr Mo MOBbILIEHUIO p obopygoBaHua (MC), amopTusaumto (A), TonnmeHble 3atparhbl (B), ThiC. pyo; §

bINONHEHUE (PyHKLMM arperatopa KauecTBa aNeKTPUNECKOI SHEPTUN B¢ — sHeprua Tonnmea Ha [T1Y ans npousBoacTBa TEMOBOWM U 3MEKTPUHECKOM
npe,ElOCTaBJ'IeHHe ynpaendemoro FDRr OKazaHue YCNyT NO CHUKEHNHO Fload SI;I(eprMVI, M BT‘-I; o A
pecypca HEPABHOMEDHOCTY HArPyaki Ha WwinHax LT B® — aHeprua Tonnmea Ha KoTenax ans NpoM3BoacTBa Tennoson aHeprum, MBTy;

- i T 1 - q — yoenbHas TennoTa cropanns Tonnmea, MBTY/Tbic. M3;
MoBbIWEHNE 3KONMOTMYHOCTH CHmKeHne yrnepogHoro cnega Feee c? — ctonmocTb TonnmBea, TbiC. py6./TbIC. m3;
S ——| A — amopTm3aLmsa OCHOBHOro o6opyaoBaHus, Tbic. pyo.;
MexaHusm KoMMepuuanusayuu cywecmsyem npeOMem OOEDG0,0HMX OMHoWweHuu MC — 3anaTb|, CBS3aHHbIE C O6Cﬂy)KI/IBaHI/IeM 060py,D,OBaHI/IF|, ThIC. py6
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Ponb JINAC Ha pO3HUYHOM PbIHKE 3NIeKTPO3IHEePrum

OHepropalioH

Puc. 44. Bo3MOXHble BapyaHTbl paboTbl PO3HUYHOIO reHepaTopa Ha PO3HUYHOM

o PbIHKE 3NEeKTPUYECKON 3HEepruu
Po3HWYHbLIN reHepaTop

+ [NpocToTa [JOrOBOPHON KOHCTPYKLMK

Mponaxa ecero oGbeMa SHePruK
- A. [loroBop Kynnu npogaxu BaaumHasa 3anHTepecoBaHHOCTb
AKTUBHbIN ﬂOTpGGMTeﬂb C rapaHTUpyoLLIMM PeanuayeMocTb Ha MioGoM POSHUYHOM PhIHKE 3MeKTPOIHEPIMK
NOCTaBLMKOM

- LI,EHOBOP‘I PUCK, Oﬂpeﬂ,eﬂﬂeMbll;"‘I ycnoeyem npoaaxn He Bellle LieHbl Ha ONTOBOM PbIHKE
3MEeKTPUYECKOA 3HEPTUM 1 MOLLIHOCTI

Hanbonee akoHOMUYECKM LIENecoobpasHbIM ANfisl  XO3SMACTBYIOLLMX

Cy6'beKTOB npegcTtaB/iA€TCA 3akKinw4vyeHune npAMbIX OorosopoB +[pocToTa IoroBOPHOI KOHCTPYKLIM )
o ) ,D,UI'IOJ'IHMTGJ‘IbeIM A0X04 B CpaBHEHWW C Npoaxen rapaHTupylowemMy nocTtaelnuky
Kynnn-npoaaxu no ¢ouKcupoBaHHON OONTOCPOYHOM LiEHe. BaanMHasi 3a1HTEPecoBaHHOCTb

Peanmayemoch Ha nobom PO3HWYHOM PbIHKE ANeKTPO3IHEeprnm

. b. [loroeop Kynnu npofaxu ¢
O,D‘Ha KO, nNoMMMO TpaanuMOHHON pPOJin NOCTaBLLUUKA, JINMOC moxer TeppuTOpUanbHOI CETEBON - YanuHeHWe LenoYk1 B3aMMOpac4eToB, BKMOYaloLel rapaHTUpYIOLLEro noctaBLlivka

opraHvsaumnen YCNoXHeHWe pacyeToB NPK NOKPLITVK YaCcTU NOTEPb TEPPUTOPUATBHOW CETEBONA
BbIMNOJIHATb UHbIE beH KUunn gna goCtnXXeHnAa CUCTEe MHbIX 3cbd)e|<'ro B. OpraH13aLMM MOKYTKOW Y rapaHTUPYIOLLEro NOCTaBLUMKE
d>y|-|KuV|0|-|anb|-|oe N + MaKcMManbHbIi 10X0A B CPABHEHWUW C APYTUMU CTPaTeruamMmn
pa3aeneHne AeaATernbHOCTU / B1 [lorosop Peanuaaumnsi KNMEHTHOOPUEHTUPOBAHHLIX MEXaHN3MOB paboThl
/ QHeprocHabxeHs PeanuayeMocTs Ha foGOM PO3HWHHOM PhIHKE 3NeKTPOsHEeprimn
|'
‘ B. Jorosop ¢ - CnoxHas [oroBopHas KOHCTPYKLMA }
= leHe pypyrowiasa KoMmnaHusa X03ANCTBYIOLMM CyGbEKTOM Pabora c 6onbLuMM Konu4ecTBoM notpebutenei
5 @I' o o (noTpeduTenem) BaaumMopelicTBue Heckonbkx cybbLeKTOB, BKIOYas rapaHTUpYIoLLEero NocTaBLiMKka 1
€ I'Ipo M3BOACTBO TENNOoBOU WU 3NEKTpUn4eCKkou ‘ TEPPUTOPUATBHYIO CETEBYH OPraHM3aLImIio
3HEDUU Pwck BesnorosopHoro notpebnexus
Y \_. B2 [oroeop PUCK BO3HWKHOBEHUA BbINaAaoLLIMX JOXOAO0B rapaHTUPYIOLLETO NOCTaBLUMKA W
CeTeBasi opraHusauus KyYMnn-npoaaxm TeppUTOpKarnsHo CETEBOM OpraHu3aLum
Ol'lepaTI/IBH oe yrnpaBlieHNne 3NEeKTPUu4eCKuMn U
TEMMoBbIMU CETAMU [onyiieHus: ) §
° I'eHepaTop npucoeanHeH K CeETAM CVICTeM006pa3y}OLIJ,eI/I TeppuTopraribHoOu
H] AHeprocoObLITOBasA opraHu3auums CETEBOWN OpraHn3aumMm n oCHaleH Hagnexawumm npubéopamm yyeTa.
CObIT 1 BUNAUHE e [eHepartop ABMAETCA CyOLEKTOM UCKMIOYMTENbHO PO3HUYHOIO pbiHKa, 6e3 Bbixoda

Ha OMTOBbIN PbIHOK.




Bbnok 7: ®opmupoBaHMe HOBbIX PbIHOYHbLIX MPOAYKTOB A1 KOMMepLanm3aumm cucteMHbix acpcpektoB

MHcTUTYyLUMOHaNbHas cpeaa pa3BUTUA pacnpeneneHHON

3HepreTukun

Onepatop JINSC

BepTukanbHO-UHTErpupoBaHHasa CTPYKTypa KoHconuaupyet
9KOHOMUYECKYIO U IOPUANYECKYIO OTBETCTBEHHOCTL 3a 6ecnepebonHOCTb
3HeprocHabxeHus, ynpolwaeT B3auMoaencTBme co cTenkxongepamu u
nos3sonseT 9@ eKTUBHO KOMMEPLMANM3npoBaTb CUCTEMHbIE YCITYTU.

Puc.45. lNpepnaraemasa mogenb opraHM3aLMOHHO-9KOHOMUYECKUX OTHOLLEHUI
CyOBbEKTOB PO3HUYHOIO PbIHKA 3NEKTPUYECKON SHEPrum

A
" Onara yoryr no nepeftave > 4= H 2

JNEKTPOIHEPrun

o—
Fapantupyromuii CucreMoo0pa3sylolas TeppuTopHalbHas Arperarop ynpasjleHHs
MOCTABIIHK <y CeTeRas opraHMzanys H3MEHEHHEM pekiIMa
< -
& £ = norpediaenust
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IEKTPOIHEPIUH == % =
XossiicTByIOLHE Omneparop JINIC

CYOBeKTBI

I'IporpaMMbl pa3BuUTuUA pel'I/IOHa.HbHOI?I QHEepPreTuku

cucmeMHble 3¢hhekmbi

E3C

nnmac
Poccum

lNosbiweHue

coyuasibHO-
u aghgpekmusHocmu

3KOHOMUYeCKOoe
paszeumue

lNoebiweHue HaléxHoCcmMu 3HepP20CHabXXeHUs,
MmexHUYeCcKol U 3KOHOMU4Yeckol docmyrnHocmu K
menny u anekmpu4yecmesy

Pernon

Heobxoauma pa3paboTka n peanusaumsa nporpaMmm pasBuTus
pacnpeneneHHOU 3HepreTuku!
AnekTpocHabxeHue + TennocHabxeHue

Heobxognma cornacoBaHHOCTb B3aMMOAENCTBUS OpPraHoB
NCMNOMHUTENbHON BNacTU MyHULMNANbLHOrO,
pernoHanbHoro n pegepanbHOro ypoBHen rno
dhopmMunpoBaHmio 6raronpUATHON MHCTUTYLIMOHASTbHOM
cpenbl, obecneynBatoLLien NHBECTULMOHHYHO
npuenekaTenbHoCcTb NpoekTos JIN3C.




3a|<moqe|-me

Tekywee coctossHne EOC Poccum — pesynbTaT KOHLEKTYPHO-ONEPATUBHbBIX peakunn Ha pasfinyHble Bbi30Bbl. [1naHbl
Pa3BUTUS INEKTPOIHEPrETUKM 4YaCcTO pPacxoasaTcsi C peanbHOCTbIO M3-3a MHOXECTBa (PaKTopoB, MaBHbLIM N3 KOTOPbIX
SBMAETCA HETOYHOCTb MPOrHO30B CMpOCa Ha 3fIeKTPOSHEPrutd M CPOKOB BBOAA HOBOMO reHepupylowero u ceteBoro
obopyaoBaHus. PeakTuBHbIA NOAXO4 K pasBUTUIO NPUBOOAMT K HEODXOOMMOCTU CUTYaTUBHO MEHATb MflaHbl, 4YTO, KakK
nokasblBatoT cobbiTna 2025 roga, Be4ET K HeE3annaHUpPOBaHHbIM pacxo4amM M YBENTMYEHMIO CTOMMOCTU SNEKTPOIHEPTUN.

2. Bo3HuKNKM HOBbIE yCcnoBuA, Tpedylolwme nepecmoTpa noaxoaos K ynpasneHuto passutnem ESC Poccun. CtpontenbCcTso
HOBbIX KPYMHbIX 3f1EKTPOCTaHUMN OOMKHO ObliTb HAanNpaBfieHO He Ha NOKPbITME rMNoTeTUYecKoro gedunumnta MOLLHOCTU, a Ha
3amMelleHne yctapesLuero obopyaoBaHnsa U MogepHu3aunio HeaEKTUBHbBIX ANEKTPUYECKNX CTaHLUN.

3. Ob6bekTam pacnpenenéHHON IHEPreTUKU OTBOAUTCS HOBasi pPosSib: NOAroTOBKa cnpoca Ansa 6yaywien KpynHoW reHepaunu.
[Mpennaraetca M3MEHUTb OTHOLLEHWE K pacnpeneneHHoM reHepauum, KoTopasd He 3aMeHseT, a [LOMNOMHAET KPYMHble
9NEKTPOCTaHUUMU, MNOCTENEHHO TPAHCOPMUPYA MEepapXUYECKytd CTPYKTYpPY OHEpProcucTteMbl B  SAYEUCTYHO, YTO
COOTBETCTBYET COBPEMEHHbLIM TEHAEHLUMAM K AeLeHTpanm3auum.

4. B HacTosiee BpeMA pacnpefenéHHaa dHepreTuka ycrnewHO KOHKYPUPYET C yadaneHHbIMU OT NoTpebutenen KpynHbIMU
ANEKTPOCTaHUNAMU, coKpalwiass obbEMbl Nepefadvynm 3HEeprMm no CeTsM, YTO Bbl3blBAa€T MPOTUBOAEWNCTBUE CO CTOPOHDI
KPYMHbIX CYOBbEKTOB OTpacin, YbM MHTEPECHI YacTO 3allMLLLAET rocyaapcTBo.

5. lMoTpebutenn, cTtpemMAach K NoBbIWEHNIO 6ecnepebonHOCTN, CHUXKEHUIO 3aTpaT U AHEPreTM4Yeckom He3aBUCUMOCTHN, MacCOBO
BBOAAT 06beKTbl pacrnpeneneHHON aHepreTukn. AToT npouecc dbyaeTt HapacTaTb U HeobxoAnMOo HanTn BanaHc UHTEPECOB U
YUYMTbIBaTb NPoOLLECC Nepexoaa K pacnpeneneHHon aHepreTuke npu NpPoekTMpoBaHnMM pasBuUTUA S3HEPrOCUCTEMDI.



3aKno4veHue

6.

10.

OCHOBHbIM OObLEKTOM [€eLeHTpanmM3oBaHHOIO ynpaBfeHust pasBUTMEM OOSMKHbI CTaTb 3HepropanoHbl. be3 cmelleHusd
doKyca Ha panoOHHbIE CUCTEMbI N OpPUEHTALMN Ha HYXObl KOHEYHbIX NoTpeduTenen, acpdpektnsHocte EQC Poccum byget m
Aanblue cHuxaTtbes. Ons npuBnevYeHMst YacTHbIX MHBECTULMA B pasBUTUE INEKTPOIHEPreTUKN Heobxoaumbl pedopmbl
PO3HMYHOIO pPblHKA W WHCTUTYUMOHANbHOW Cpeabl, HarpasfieHHble Ha pa3pyLUeHMEe CIIOXKMBLUEroca KOoHcopumyma
€CTECTBEHHbIX MOHOMOMNCTOB.

NHTerpauus B panoHHblE 3HEProcncTeMbl O6bEKTOB pacnpenenéHHoOn aHepreTukn, Taknx kak JINOC Ha ocHoBe MUHKN-TIL,
3Ha4YNTENbHO MOBLICUT ©GecnepeboNHOCTb, TEXHUYECKYHD W OKOHOMWMYECKYHD [OOCTYMHOCTb 3reKTPOoCHabXeHuna Ons
notpedbutenen. MOnsa okazaHuss JIM3C cuctemMHblx ycrnyr U nonyvYeHus CUCTEMHbIX 3deKToB npeanaraeTcs
COOTBETCTBYHOLUNMA METOANYECKUN UHCTPYMEHTapuin, obecneymBarOlnMi B3aMMOBbLIFOAHOE B3aUMOOENCTBME BCEX
CybObeKTOB PO3HMYHOIO pbiHKA AN MNOBbILWEHUSA 3PP EKTUBHOCTN permMoHanbHbIX 3HEPrOCUCTEM.

N3 MHOXecTBa paWOHHLIX 3HEeProcMcteM MNpUOpUTET cnegyeT oOTAaBaTb 9JHepropamoHam, obecnednBaroLmx
9NEeKTpocHabXeHne MarnbiXx TropoAoB, OTHOCALIMXCA K OMOPHbIM HaceneHHbIM MyHKTaMm. Ha atux Tepputopmsix
npegnaraeTtca cos3gaBaTb MYIbTU-OHEPreTUYecKyd MHMPaCTPYKTYpy AN NOBbIWEHNA 3PP EeKTUBHOCTM MPOM3BOACTBA
TENNOBON N 3MIEKTPUYECKON 3HEPrUn, coKpaTuB 06bemM pasgenbHOro Npon3BoaCcTBa TEMTOBOM SHEPTUN.

TexHonornyeckme n opraHusaumoHHble MHHOBaUMK obecrnedyar noBbileHne 6ecrnepebonHOCTM U OOCTYMHOCTU TEnno- u
ANeKTpoCcHabXeHnsa, cokpallada 3aTpartbl Ha NPOM3BOACTBO U nepefady aHeprun. [losiBAsSieTCS BO3MOXHOCTb NpeanoXuTb
ana manoro n cpegHero 6usHeca OONroBpeMeEHHble CTabunbHble U OOCTYMHbIE LEHbl HA 3HEPrMio, a vacTb NPUBbLINK
HanpaBUTb HA MOAEPHM3ALMIO BETXUX TENSOBLIX CETEN, UNGPOBU3ALUIO INTEKTPUYECKUX CETEN N NpPOYEE.
MHBECTUUMOHHbIE NPOEKTbl Cco3daHnst O6bEeKTOB pacnpenenieHHONW JHEepPreTukn OOMKHbl  ObiTb  HaueneHbl Ha
MYNBTUMNIUKATUBHbBIA SKOHOMUYECKUN 3P eKT, NO3BOSAIOLLMA OCYLLECTBMIATb NX Pa3BUTUA MO NPUHLNMY «CHEXHOro KomMa.
OHun Hanbonee 3 EKTUBHbI HA TEPPUTOPUSIX, A€ HET BbICOKOW KOHUEHTPaLUKU INEKTPUYECKMX HArpy30K, T.K. B YCNOBUSIX
TOTanbHOM rasndukaumn TeEppPUTOPUIN CTano BblirogHEE NPOU3BOAMUTL ANEKTPOIHEPTUO B BNM30CTM K NOTPEDUTENAM.



TeXHUKOo-aKOHOMUYeckue ahpeKkTbl OT
BHeApeHUA TeXHOSIorMu pacnpenereHHoun
3HepreTMKnN B MarnbIiX U cpeaHux ropoagax

Cnacnb6o 3a BHUMaHue!

J1.C. MblwWwKKHa . HI'TY
Lsmyshkina@gmail.com H 3T M
HoBocnbupckuin rocynapCTBeHHbIN TeXHUYeCKnin yHuBepceuteT HOTU

UccnedosaHue 8bINofIHEHO 3a cHem epaHma Poccuticko2o Hay4Ho2o ¢poHOa Ne 24-29-20057, https://rscf.ru/project/24-29-20057/ u
epaHma Ne p-75 Npasumenbcmea Hosocubupckol obriacmu
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