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Oo6nactb uccnepgosaHusa UK C1

nccriegosaHme BonpocoB, METOAO0B U MHCTPYMEHTOB Pa3BUTUA SHEProCUCTEM Y
0b0oCcHOBaHNE NMPUHUMAEMBIX PELLEHWUMN;

nnaHUpoBaHWe pasBUTUS IHEPTETUYECKMX KOPUOOPOB N MEXCUCTEMHbIX CBA3EW;
WHBECTULMOHHLIN KNUMaT U CTUMYNUPOBaHNUE MHBECTULMW B pa3BUTNE SHEPTOCUCTEM,;
aHanma BNMAHUA UHTerpaunmn pacnpegeneHHon reHepaumm n reHepauunm c
ncnonb3oBaHnem BUO Ha aHeprocuctemy;

NMPUMEHEHNE HOBbLIX TEXHOMNOMMN ANs yBENUYEHUS1 HaAeXHOCTU paboThl
9HEpProcuUcTeMmsbl;

nccnegoBaHme BOMPOCOB CTapeHna u nNpoaneHns pecypca padoTsl

obopynoBaHus.
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NMpegnoytutenbHble TeMbl 47-u ceccumn CIGRE

1. PacwmpeHue ponu counanbHbIX pakKTOPOB U NPO3pPauYHOCTbL NOAXOA0B K
NMPUHATUIO peLueHUUn 00 MHBEeCTUPOBaHMN B nepeaavy 3reKTpo3Hepruu.
HOBbl€ 3JIEMEHTbI B MHOITOKpUTEPUAnbHON OLEHKE;

HOBbl€ YHaCTHMKM B NpoLecce NPUHATUA peLLleHUn;

ynpasrieHue obbeEMamu NHBECTULNU C BbICOKOW CTENEHbIO

HeonpeaeneHHoOCTH.,

For power system expertise
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NMpegnoytutenbHble TeMbl 47-u ceccumn CIGRE

. BninsaHmne meHsaoWMXCA BHEWHNX (PaKTOPOB Ha ynpaBneHne akTuBaMMu.
NONMMTUYECKNE,  BKOHOMUYECKME, norogHble,  KUDEpHETU4YecKkne WU
donsnyeckme dpakTopbl 6e30nacHoOCTH,

BHYTPEHHAA CcTpaTerMa KoMnaHmn B cdoepe COBepPLUEHCTBOBAHMSA MpoLecca
yrpaBfieHUsa akTuBamu,

MCMONb30BaHME aKkTMBOB C YYETOM BHEOPEHUS pacnpenenéHHon reHepaunn.
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MpeanoytutenbHblie TeMbl 47-u ceccun CIGRE

3. KoopaHauua nnaHMpoBaHUS MeXxay ceTeBbIMU ornepartopamMum Ha Bcex
YPOBHSAX HanpAXXeHus.
MeTodbl NMaHNPOBaHNA Pas3BUTUA JNIEKTPUYECKUX CETEN N B3aMMOOEWUCTBUE
MeXay onepartopamMu nepefarollen U pacnpenenutenbHOU 3NeKTpUYeckou
CeTH;
noTeHumanbHble 3PPEKTbI OT CKOOPANHUPOBAHHOIO MIaHUPOBAHUSA Pa3BUTUA
. 9NEeKTPUYECKON CeTH,
pasBUTUE METOAOB MMaHUPOBAHMA C YYETOM WHTENNeKTyanbHbIX CeTeW,

pacnpeneneHHou reHepaunm, TEXHONOrnu yrnpasneHus CrnpoCcoM ,g{i»;s‘ C|g|'e



9 /!

OcHoOBHbIe BbiBoAbI NOo ntoram 47-u ceccum CIGRE

HeobxoauMOCTb MNOBBLILEHUS MNPO3PAYHOCTM MPUHUMAEMbBIX PELIEHMA MO NMNaHUPOBAHUIO pPa3BUTUSA
9HEProcucTeMbl U CTPOUTENLCTBY ANEKTPOCETEBLIX OOBLEKTOB C OOCY)XOEHMEM Ha pasfnU4YHbIX YPOBHSX, a
TakKe C npuenevyeHnem obLLLECTBEHHOCTH

Peannsaumsa nogxodoB MO YYETY HEONPEeAEnéHHOCTU Ha 3Tanax CpeaHecpoO4YHOro M MNEepCneKTUBHOMO
NNaHWPOBaHMUS, C Pas3nM4YHbIM Habopom BnUsOWMX (aKTOpPoB (peanu3auusi NPOEKTOB, NMEPCNEKTUBHbLIE
HanaHcbl ANEKTPUYECKON S3HEPTUM N MOLLHOCTWN, 9KOHOMUYECKOEe pa3BuUTre 1 4p.)

[IPUMEHEHME TEXHOMOMMMU TMOCTOSIHHOINO TOKa BbLICOKOrO HanpsbkeHust Onst MNOBbILWEHUS MPOMYCKHOM
CNOCOBHOCTU MEXCUCTEMHBIX CBA3EN U ONA Bbl4ayun, nepegaym u pacrnpeneneHms MOLWHOCTU reHepaummn ¢
ncnonb3osaHnem BN

HeobxoonmocTe  B3aMMOOENCTBMA  MexOy  orepatopamu  Nepefarwwen  9NeKTpUYECKOM  CeTu,
pacnpeaennTenibHOM afIEKTPUYECKON CeTU U CODCTBEHHMKaAMU reHepupytowero obopyoosaHus no Bornpocam
Pa3BUTUS BNEKTPUYECKUX CETEN N PEXMMOB UX PabOTbI

OcyllecTBneHne npoueccoB pedopMUPOBaHUS W perynupoBaHMa oTpacnn gns  obecneyvyeHus
9 hEKTMBHOIO B3aMMOAENCTBUS MEXAY CYyObeKTaMUn 3NEKTPOIHEPrETUKN

MEXCUCTEMHbIX CBA3EN ONSA YBENUYEHUS1 0O bEMOB TOProBNN SNEKTPUYECKON SHEPTMEN e

Passutune PbIHOYHbIX OTHOLUEHUN Mexay CTpaHaMu n HeO6XO,E|,VIMOCTb CTpOMTeﬂW»‘a HOBbIX
S
(X
f!"
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HoBble pabouue rpynnbl UK C1 (2018-2019 rr.)

Tvn Ha3BaHue PykoBoauTtenb Havano
paboThl

3. CPI

C6/C1.33  CosmecTHas paboTta pasfnyHbIX TUNOB
NCTOYHNKOB M NOTpedbuTenemn sHeprum B
pacnpeaenuTenbHbIX 3NEeKTPUYECKNX

ceTax

CokpalleHune paspbiBa B MOHMMaHUK
MeXay 3anHTepecoBaHHbIMU CTOPOHaMU
n cneunanmctamm B obnactn sHepreTukm

€141

C1/C6.42 WNHCTpyMeEHTbI N MeTOoAbl NilaHNpOBaHUS
019 S3HEProCUCTEM C BbICOKMM YPOBHEM

pacnpeaneneHHbIX NCTOYHUKOB SHEPInn

Birgitte Bak-
Jensen (DK)

Phil Southwell
(AU)

Charlotte
Higgins (GB)

30/07/2018

28/10/2018

19/12/2018


https://www.cigre.org/userfiles/files/News/2018/TOR-JWG%20C6_C1_33_Multi-energy%20system%20interactions%20in%20distribution%20grids.pdf
https://www.cigre.org/userfiles/files/News/2018/TOR-WG%20C1_41_Closing%20the%20gap%20in%20understanding%20between%20stakeholders%20and%20electrical%20energy%20specialists.pdf
https://www.cigre.org/userfiles/files/News/2018/TOR-JWG%20C1_C6_42_Planning%20tools%20and%20methods%20for%20systems%20facing%20high%20levels%20of%20distributed%20energy%20resources.pdf

- A

Oencteyrowme Pabouue rpynnbl UK C1 ¢ yyactuem
npepncrtaButeneun Poccum

Ha3BaHue PykoBoauTternb MNMpeacraBuTenb
ot Poccumn

CPI' C1.C4.36 OB30p TeHAEHUNN pa3BUTUS Valdson Simoes Y1y C.A.
9HEeprocnucTem MerarnosincoB C Y4ETOM NPUMEHEHUS (BR) Munennexc O.B.
HOBbIX TEXHOMNOIMN B reHepauunumn, anekTpuYeckKnx Stanislav Utts
ceTax N MHPOPMaLMOHHbLIX TEXHOMOIMMMN (RU)

2. PI C1.41 CokpallueHune paspbiBa B MOHUMMaHUU Phil Southwell ®ponosa O.10.
MeXay 3auHTepecoBaHHbIMU CTOPOHAMU U (AU)

cneuwnanuctamm B obnactu QHEPIreTukn
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[MpomexyTouHble pe3ynbraTbl AgesatenbHocTU CPIT C1.C4.36

[TonyyeHo 18 oTBeTOoB Ha BonpocHuUK.
brnivxkaniune nnaHbl:

 AHanus gaHHbIX BonpocHuka

 HanucaHwue npoeKkTa TexHn4eckou
GpoLtopsl

« Ob6cyxaoeHne  pesynbraTtoB  TeKyLleun

nedatenbHocTu Ha Cumnosunyme B YaHay

cigre

For power system expertise
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HaunoHanbHbLIN uccnepnoBsartenbckun komuteT C1

PeweHnem TexHuyeckoro Komuteta PHK CUIMP3 ot 05.06.2018 Ne 09.02-11(16) Ha b6ase
®re60Y BO «UPKYTCKUM HALMOHANBHBLIM MNCCINEOOBATEILCKMN TEXHUYECKNA

YHUBEPCUTET» cospaH HaunoHanbHbIN uccneaoBatenbckunm komurert Cl

Pykosogutenb HUK - Mpodeccop Kadeapbl anekTpocHabkeHUA 1

3NEKTPOTEXHUKU UHCTUTYTA SHepreTukn UPHUTY,
KaHAUAAT TEXHUYECKUX HaYK

KoHcTtaHTUH Cycnos




Mnan HUK C1 Ha 2019 roa

OcHOBHbIEe HanpaBneHuy:;

O lMNMoarotoeka, peueH3npoBaHe 1 NOAroToBKa 3aKSTHOYEHUN N0 aHHOTaUMAM U NOSTHbIM TEKCTaM
noknagos no tematuke HUK C1 ansa npeacraBnenus Ha 48-n Ceccum CIGRE

O YuacTtune B MexxgyHapOaHbIX HAy4YHO-TEXHUYECKUX KOH(EPEHLMAX

0 X KObunenHaa mexgyHapogHasi Hay4YHO-TEXHUYECKash KOH(PepeHUNa « ONeKTpo3HepreTmka
rmasamu monoaexun 16-20.09.2019, r. pkyTck

0 91-e 3acenanne MexayHapogHoro Hay4yHoro cemmnHapa um. KO.H. PygeHnko «MeTtogndeckue
BOMNPOCHI CCNegoBaHNA HAOEXHOCTM DOSbLLUNX CUCTEM SHEpPreTukny», 23-27.09.2019, r. TawKeHT,
Pecnybnuka Y3beknctaH

U Chengdu Symposium 2019 «Towards active, sustainable digital networks that are resilient and

integrated from UHV to distribution» 20-25.09.2019, Yanay, Kntan

eeeeeeeeeeeeeeeeeeeeeee




MpeonoututensHble TeMbl 48-n ceccumn CIGRE (2020 r.)

NT 1/ NAHUPOBAHUE PA3BUTUA SHEPTOCUCTEMbI C TOYKU 3PEHUA EE ADANTUBHOCTU K BHELUHUM
®AKTOPAM

OueHka 1 NoBblLLIEHME aaanTUBHOCTN SHEPrOCUCTEMbI B NMpoLieccax NiiaHMpPOBaHNSA pa3BUTUS, SKOHOMUYECKOW OLIEHKE U
yrnpaBneHnn akTuBamu rnpu y4yeTe pacTyLlen yrpo3bl CO CTOPOHbI YENOBEYECKUX N MPUPOAHBLIX (haKTOPOB, BKIOYas
N3MEHEeHNe Knmmara

NT 2/ BBAUMOAEUCTBUE CYEbEKTOB QHEPITETUKU B QHEPFETUYECKOW OTPACIN ONA OBECNEYEHUA
QDODPEKTUBHOIO NMPOLEECCA AEKAPBOHU3ALIUU

Moaxoabl K NaHUPOBaHUIO Pa3BUTUS SHEPrOCUCTEMBI, YYUTbIBaOLLME B3aUMOAENCTBUE CYOBEKTOB SHEPreTUKN B TaKMX
COCTaBMSAOLMX SHEPreTUYECKOro CEKTOPA, KaKk aMNeKTPOo3Heprus, ras, TpaHCcnopT, OTonneHne/oxnaxaeHme u
MCMNONb30BaHWE HOBbLIX TUMOB SHEProHOCUTENEN B LIeNsX ONTMMMU3aLnn npoLecca aekapboHmsaumm

Kakum obpasom aTu noaxodbl K NiaHMpoOBaHUIO Pas3BUTUS S3HEPrOCUCTEMBI BKIOYAOT B cebs acnekTbl NpeobpasoBaHus U1
XpaHEeHNs 3HepPrun, B3aMMOAENCTBUSA TEXHNYECKOTO N SKOHOMUYECKOIO CEKTOPOB?

MT 3 / PACNPEOENIEHHAA FrEHEPALINA B NMPOLIECCE NMNIAHUPOBAHUA PA3BUTUA NEPEOAIOLLEN
ANEKTPUYECKOMN CETHU

Cpenctea, MeETOObl M AaHHbIE, UCMNOSIb3yeMble MPU MPUHATUN peLleHnin 06 MHBECTULMUSIX S3HEPTOCUCTEMY U MPU
NfaHMPOBaHUM NepeaaroLLEN ANEKTPUYECKON CETU AN obecneveHns Lenemn BHeAPEHNSA BbICOKOW 4ONU reHepauum ¢
ncnonb3oBaHnem B3, TEXHONOrMM HAKOMNMEHNSA SHEPTUN N ANIEKTPOCHADXEHN NOTpebuTenen Ha Bcex ypOBHFIX
HanpsXXeHus. "0

N CIgl'e
KomnnekcHble noaxoabl, 06beanHAILWLNE TEXHUYECKME OLIEHKM, SKOHOMUYECKNE NPEanOChISTKA U 4 9 -
CTUMYIbI, @ TaKKe BIIMAHNE Ha HAO4EXHOCTb 3MeKTpOCHabXeHUs1 noTpebutenen
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N3meHeHue CTPYKTypbl ycTaHOBIeHHOU mowHocTtu EQC Poccum

2018 ron YcTaHOBINEeHHass MOLWHOCTb 2025 ron

485 T3C+TA3C 50,2

FNAC+rA3C 164,6 162,7
19,94%
29,1 29,4

243.2'Btr Bcero 247,7 BT

racC
20,27%




[MlporHo3 o6emoB BUD B EQC Poccum Ha 2025 rop

Ycr.

LLLuLl Beoabl o6bekToB BUD (CIOC, BAC, MI'3C*) MOLLHOCTb

01.01.2019

Ha 2025 rop,

- 2019 2020 2021 2022 2023 2024 2025 Bce;‘c’)zzg B -
0O3C CeBepo-
0 0

3anaga

0O3C LeHTpa 56 0 0 0 0 0 0 0 0 56
O3C Cpennen 180 100 01 250 125 0 0 0 566 746
Bonru

03C IOra 283 1018 755 395 370 256 0 0 2794 3077
03C Ypana 770 115 30 30 17 266 0 0 458 1227
03C Cubupm 60 170 75 50 50 0 0 0 345 405
03C BocToka 0 0 0 0 0 0 0 0 0 0
Uroro: 1434 1453 951 926 712 521 0 0 4563 5997

Haunbonblwumnm o6vem seogos B3 nporHosmnpyetcs B O3C HOra

YcrT.

G BBoabl o6bekTtoB BUID (CI3C, BAC, MI'3C¥) MOLLUHOCTb

0O3C KOra Ha 2025 ron

01.01.2019 Beero 2019—
I N T N R N R i B
B3C 92 0 0 2127 2219
MIrac 233 21 16 25 25 24 0 0 110 343 e
C3C 445 324 135 33 65 0 0 0 557 1002 rtise
Uroro: 770 1018 755 395 370 256 0 0 2794 3563

* - ycTaHOBMEeHHas MoLHOCTb 25 MBT 1 MeHee



[MporHo3 pacnpeneneHuna BUID no aHeprocuctemam

O3C KOra Ha koHeU 2025 ropa

Bcero C3C

Bcero B3C

iv

00 ANIZOV L LIS
[ORORORORORONORO]
IIIIIIZI

Harpy3ska ob6bektos BU3, HE WMEeKLUX CUCTEM
HaAKOMEHUA SHEPrUmn, CYLLLECTBEHHO MEHSETCA He TO/bKO
B T€YEHMe CYTOK (4acbl), HO U B TeYEHNE KPaTKOCPOUHbIX
nepuoaos.

[locTeneHHOEe W3MeHeHune Harpysku BUI moxkeT ObiTb
CKOMMNEHCUPOBAHO 3a cYyeT Bpaularoueroca pesepsa T2C.

Pe3koe nameHeHue Harpyskm tpebyet pe3epBUPOBaAHMUSA
NPONYCKHOM CcnocobHOCTM ceTn wuanm noaaeprKaHus
BblAeneHHoro cneunanbHo ana BUD pesepsa Ha 3C.

C6poc Harpy3ku BIC moxkeTt coctaBnatb 4o 100% 3a 3 muH. - YabaHoBckaa BIC (cbpoc 35 MBT)
C6poc Harpy3ku CIC moxKet coctaBnaTtb Ao 93% 3a 19 muH. - C3C Kpbimckon 3C (cé6poc 200 MBT)

Heobxoanma pa3pabortka texHnyeckux tpeébosaHnm K BUI

FOCT P. PacnpeaeneHHas reHepauua. TexHnyeckune TpeboBaHmA K 06bekTam reHepaymn

Ha 6a3e BETPOIHEePreTUYecKnx yCTaHOBOK

&
w4 Cigre

For power system expertise




Cumnosunym B YaHpy (Kutan) B 2019 roay

Ha nyT¥ K aKkTUBHbIM U HaAeXHbIM UMPPOBLIM CETAM, UHTErPUPOBAHHbLIM B
pacnpegenuTenbHble 3NIeKTPUYECKMX CeTU U AreKTpuyeckmne cetu
CBepXBbICOKOro HanpsiXXeHus

[ata: 20-25 ceHTtsabps 2019 roga
MecrTo: . HYaHay, Kutaun

NcecnepoBaTtenbckmne komuteTtbl: B3, B5, C1, C3, C6, D2

MpeanoyTutesibHble TeMbI

1.

2.
3.

[naHMpoBaHne pas3BuTUA 3HEprocucTem ans obecneyeHns yCTon4nMBoro
Pa3BUTUA INEKTPUYECKUX CETEN DyayLero

CosgaHune ycTon4MBOW dHeprocncTemMsl dyayiiero n nHterpauma BA3 o” c.gre
TexHonoruyeckne pelleHnsa Ansa oyayllero yctot4mBoro passutus
SHeprocucTem
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