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JHEPI'ns CTPAH BPUKC:
JHEPTETUYECKMUE NMPAKTUKHA
And 3KOHOMUYECKOIo PA3BUTUSA

NHopMaLUMOHHO-aHaNUTUYEeCKuit 063op

NoAXOA0B U pelleHut napTHepcTBa Energynet



Mopa o6wen pepakumein:
0.B. N'puHbko, A.U. KynanuH
ABTOpbI:

A.B. XonkuH, U.C. Yaycos

3HEPIrmnsa CTPAH BPUKC: 3HEPTETUYECKUE NPAKTUKU ANA 3KOHOMUYE-
CKOro PA3BUTUA. WUHPoOpMaUMOHHO-aHANUTUHECKUU 0630p noaxopos
M peweHun naptHepcTtBa Energynet / noa o6uwei pea. 0.B. MpuHbKO,
A.U. KynanuH - 2024. - 38 c.

0630p npencrtaBnsieT noaxonbl, MPaKTUKM W  KOMMNEKCHble TexXHOMorn4yeckue
NPOAYKTbl AN peleHna akTyalibHbiX 3afad pasBUTUA 3NIEKTPOIHEPreTUKU cTpaH
BEPUKC, paspaboTaHHble MeXxayHapoaHbiM NnapTHepCcTBOM Energynet.

MapTHepcTBO Energynet pykoBoacTByeTca B CBOEN AEATENIbHOCTM cbanaHcupo-
BaHHbIM MOAXOA0M K Pa3BUTUIO 3NIEKTPOIHEPTreTUKM, NpeanaratowemM NyTb K BbIMNOJ-
HeHnio UYP 7 pna obecneyeHUs 3KOHOMMYECKOro M COLMaANbHOrO pas3BMTUSA
B YCNOBUSX aKTyasibHbIX BbIS3OBOB U3MEHEHUS KSIMMaTa M HapacTalowero HepaBeH-
cTBa. [1na 3aTOro NpUMeHaTCA NepenoBble TeXHONOrMnm obecrneyeHMss aBTOHOM-
HOCTW, MOOMNBHOCTU W  WUHTENNEKTYaNbHOCTU CUCTEM 3HEProcHab)XeHus.
MpepnaraemMble TEXHONOMMM U NPAKTUKM MNO3BOASAKOT MO-HOBOMY pellaTb BaXHble
aHepreTunyeckme 3agaum ctpaH bPUKC.

0630p apgpecoBaH npeacTaBUTeNsAM OPraHoB BNAacTU, UHCTUTYTOB Pa3BUTUS, FrOCY-
OAPCTBEHHbIX KOMMaHUW, KPYNHOro 6msHeca n npeanpuHUMaTeNnbCKMxX coobliecTs
ctpaH BPUKC.

0630p noarotoBneH Npu nogaepxke ®oHaa nogaep>xkm npoektoB HTU 1 MuHKu-
cTepcTBa Bbicliero obpasoBaHus U Haykn Poccuiickon @epepaumm B paMKax peanu-
3aumMm  HauMoHanbHOWM  TEXHOJIOrMYEeCKOWM  MHUMUMATMBbLI N0  HanpaB/iEHUIO
KIHEPOIKNHET.

(C) ABTOHOMHaa HeKOMMepuecKkas
opraHusauma «LleHTp aHepreTUYecKmnx
CUCTEM KIHepOXKMHeT», 2024



OrnasneHue

BbIBOAbl M PEKOMEHOALINA
AKYTAJIbHAA SHEPTETUYECKAA NMOBECTKA CTPAH EPUKC
CTpaTernyeckue Bbi30Bbl
HoBble TexHONOrMYecKne BO3MOXXHOCTU
MpuHLUMNbI pa3BuUTUA aHepreTnKn XXI Beka
KJTKOYEBbBIE 3AOAYN PA3BUTUA SNTEKTPOIHEPITETUKKM CTPAH BPUKC
PbIHKM KOMMNMEKCHbIX peLleHn ans pasBuTmsa aHepreTuku B ctpaHax BPUKC
KOMITJIEKCHbIE PELUEHUA ENERGYNET [OJ14 PELLEHUA AKTYAJIbHbIX 3A0AY
Mukporpuabl ons anekTpndpmkaunm n3onnmpoBaHHbIX U TPYOHOAOCTYMNHbIX
TeppuTopuUi
Kenc: Llupposoe MmogennpoBaHme ans oNnTMMmM3aunm aHeprocHabxeHuns
N30MPOBaHHbIX MUKPOrpUaoB
Kenc: Co3pnaHune yHuBepcanbHon CIM-Mogenn ons n3onmpoBaHHbIX
MUKPOrpunaoB
Kenc: besyrnepoaHbin MUKPOrpuUa MeXXayHapoaHOW apKTUYECKOM CTaHLMM
«CHeXXUHKa»
Lindposble peweHnsa ansa MogepHu3aumm M3HOWEHHOM CEeTEBOW
MHPpPACTPYKTYpbI
Kenc: LlndppoBon panoH aneKTpu4ecKom cetu
Kenc: PacnpeageneHHas aBTomMaTu3laumsa Kak nogcucrtema Smart Grids
Kenc: UHTennekTyanbHas cuctemMa 3awmTbl U aBTOMAaTUKU SHEPrOCUCTEM
NHTepHeT aHeprum ana passmuTmsa KOMMYyHaibHOM MHPPACTPYKTYpPbl rOpPOL0B
MU noceneHunmn
Kewnc: YMHOe noTpebneHne aHeprum
Kenc: YMHbIV panioH ropoga
AneKTpuyeckas MObUNbHOCTb ANS Pa3BUTUS TPAHCMOPTA, MPOMBbIWNEHHOCTH
M CenbCKOro Xxo3samcTBa
Kenc: PaspaboTka HauMOHanbHbIX NporpaMM nepexopna
K 9N1eKTPOMOBUIbHOCTH
Kenc: Cuctema ynpaBneHus anekTpo3anpaBovyHbIMU CTaHUUSMU
Kenc: BooopoaHbii NONUIOH AN pa3BUTUS 3/IEKTPUYECKOMN MOBUIBHOCTM
HAYKA N O6PA30BAHUME - OCHOBA B3AMMOBbLIFrOAHOIO COTPYOHNYECTBA
CuncTteMHble nccnepoBaHUs M paspaboTkm
MHHOBaUMOHHbIe xabbl Energynet.Lab
Kenc: pabpukn sHaHmm Energynet.Lab
CeTeBas MH>keHepHas wkona Energynet.University

12
15
18
19
20

20
22
22
23

24
25
26
26

28
29
31

32

33
33
34
35
35
36
36
37



BbiBOAbl " PEKOMEHOALUU

BonbwmnHcTBo cTpaH BPUKC oTHocATCS K unMcny Hanbonee 6biICTpopasBMBato-
LWMXCA KPYMHbIX CTpaH Mupa. VIMEHHO Ons 3TUX CTPaH KPUTUYECKU BaXKHO
nPU MJaHMPOBAHUM 3HEPreTUYECKOro nepexona HamTu CBOM banaHC Mexay
pa3HbIMU paKTOpaMM YCTOMUYMBOIr0O pa3BUTUSA: SHEPreTUYecKom 6e30nacHoOCTbIO,
9KOHOMWYHOCTbIO 3HEProcHab)XxeHus, HaLeXXHOCTblo pPaboTbl 3HEProcUCTeM,
9KOJIOTMYHOCTbIO 3HeproobecneyeHus. CTpaHaM Heob6xoaAnMo BblIbpaTb cTpaTe-
rMYecKme Lenm n orpaHnYeHms B UX OCTMXKEHUM C yHYETOM CBOUX HaLMOHAaNbHbIX
MHTepecoB. 3TO 3anoXMT dyHOAMEHT ANA ChpaBenMBOro 3HepreTu4eckoro
nepexopa.

B nocTtmxeHun CTpaTernyeckmnx uenen n 3apad Pa3BNTUA IHEPreTunkKn Heobxo-
OnMMOo onumpaTtbCA Ha HOBbIE TMOJIe3Hble cBoMCcTBa 9HepreTn4eCKnUx CucCTemMm,
KOTOpble obecneunBatoTCH coBpeMeHHbIMKU TexHOoJIormaMn: aBTOHOMHOCTD,
MOBGUNBbHOCTb U MHTEeNNNIeKTYaJIbHOCTb.

HoBble TEXHONIOrMM CO3AaT BO3SMOXXHOCTU ANA TpaHChOpMaLMU SHEPreTUKM,
KOoTopas 6yaeT CyllecTBeHHO NnoJsiHee CoOOTBETCTBOBATb BbI30BaM A1 Pa3BMBalo-
WMxcsa cTpaH Mupa. BMecTo pacnpocTpaHeHHOro B pPasBUTbIX 3KOHOMMKaX
noaxona «3D» (nekapboHU3auma, aeLeHTpanusauma, aurutannsauus) passmsa-
IOLWMMCS 3KOHOMMKAM afeKBaTHee cnefoBaTb APYrMM MPUHLMMAAM pas3BUTUSA
aHepreTUKM — «3C»: co-obecneveHuno, Co-opraHM3aLmmn 1 co-pasBUTHIO.

CtpaHbl BPUKC 3amHTepecoBaHbl B YCTOMYMBOM U ObICTPOM 3KOHOMUYECKOM
poCTe, AOCTMXKEHWUM BbICOKOrO YPOBHS 6/1aroCOCTOSSHUS M 4eNoBEevYecKoro
pa3BuTuA. B 3aBMCUMOCTU OT YPOBHA Pa3BUTUS U TUNA 3KOHOMUKMK, a TakKxke
HaUWOHaNbHbIX CTPaTernm CTpaHbl MOy T pelaTb pasHble NPUOPUTETHbIE 3a4auun:

» obecneuvBaTb MNEPBUYHYIO 3NeKTpUdUKaUMIO TPYAHOOOCTYMHbIX Teppu-
TOpUK;

= BeCTU MOAepHU3aunto I/IHD,YCTpVIaJ'IbHOIZ Ll,eHTpaJ'IVI3OBaHHOl7I 9HEepProcuncTembl;

* OCYLEeCTBNATb GOPMMPOBaAHME HOBOIO 3HEPreTUYeCcKoro yknaga, B NnepByto
ouepenb, B 6bICTPO pa3BMBaOLWMXCA rOPoOaAaXx;

= pa3BmMBaTb MPaKTUKN 3ﬂ€KTpOMO6VIﬂbHOCTVI B MPOMbIWNEHHOCTWN, CEeJIbCKOM
XO039M1CTBE MU Ha TpaHCnopTe.

MapTHepcTBO Energynet npepnaraet ctpaHam BPUKC cBou TexHonorum,
peleHna n KoMneTeHUnn B cregyowmx chepax:

= CO3AaHMne MUKporpmaoB U30JIMPOBaAHHbLIX N TRPYAHOOOCTYMHbIX TeppMTopMﬁ;

=  MOOEpHM3auMa U3HOLWEHHOW ceTeBOW MHPPACTPYKTYpPbl C MCMOJSIb30BaHUEM
LUMPPOBbIX TEXHONOTUM;

* pasBUTME KOMMYHasbHOW MHGPACTPYKTYpPbl FOPOAOB M MocesieHUn Ha 6ase
cucTeM NIHTepHeTa aHepruu;

» pacnpocTpaHeHne 3NIeKTPUUYECKON MOBUTbHOCTM Ha TpaHCMNopTe, B MPOMbIL-
NTEHHOCTM M CENbCKOM X0351CTBeE.



POCCUMNCKAS ®EOQEPALUA

I
LUJ/Q

3HEPTETUKA POCCUM

CerogHs B 2035 roay
YcTaHoBIeHHas MOWHOCTb SHEProCcUCTEMbI:
248 rBT ............................. > 264 rBT
FogoBoe noTpebneHue 3IeKTPO3IHEPrun:
M22mnpaKBTY . ..o cvvvenn » 1345 mnpa kBt-y
[ocTyn HaceneHus K aNeKTPoO3IHeprnm:

LEHbI HA 3NNTEKTPO- ONTUMANBbHASA
3HEPIrvio, 2023, CTPATEIrmAa

aonn. ClwA/MBT-Y B OBJTIACTU LIEH
[Jomoxo3zainctea 53 CtpaTerusa coep»XmBaHua
Busxec 78 pocTa ueH B npegenax

uenesou nHGNALUK

BbIGPOChHI KINMMATUYECKUE

ra=Aicnil — . NMAPHUKOBBIXTA30B OBA3ATEJIbCTBA
O6bem BbIGpoCOB e KnumaTtuuyeckas
B aHepreTuke: 1678 MnH T HenTpanbHocTh K 2060 r.

i Uj|

CO,-3ka. B ron e 70% OT ypoBHa 1990 r. -

LleneBoe coKpallieHue
BbIBPOCOB NAapHUKOBbLIX
rasoe K 2030r.

A0/ BO30BHOBNAEMbIX
MCTOYHUKOB 3HEPITMU - 20%

@ NMOTPEBHOCTb B PELLEHUAX MAPTHEPCTBA
ENERGY.NET

Mukporpuabi Uudposasn MHTepHeT aHeprum AneKTpuyeckas
ans MoaepHu3aums ANs pa3BUTUSA MOBUNBHOCTDb

o ond NKC roponon | AnA Thakcropra

TeppuTopum MHbpPaCTPYKTYpPbI 1 noceneHun b "
i d L M1 CeNbCKOM
X03AUCTBEe

BbICOKA4 BbICOKAH CPEOHAA CPEOHAA



AKTYAJNNbHASA SHEPTETUYECKASA NMNOBECTKA
CTPAH BPUKC

CoBpeMeHHass rnobanbHas aHepreTMyeckass MNOBECTKaA COCTOUT B OOCTUMIXKEHUU
ceabMon uenn OOH B o6nacTm ycToMumMBOro pasBuTUSA: obecneyeHns BceobLiero
OOCTyna K HeaoporuMm, Hage>XHbiM, YCTOMUMBBIM U COBPEMEHHbIM WUCTOYHMKAM
aHeprumn Ons Bcex. B cBA3M ¢ yCcKopeHMeM B nocnegHue roabl rnobanbHbiX name-
HEeHWN KNMMaTa YacTo 3Ta NOBECTKa paccMaTpMBaeTCs TOJIbKO C MO3ULMK YCTONUN-
BOCTW, @ TOYHEe, C NO3MLMN HE0BXOAMMOCTMN CHUXKEHMS aHTPONOreHHbIX BbIBpOCOB
yrnekucnoro rasa. OgHako ans pa3sBMBaloLWLMXCA 9KOHOMUK B BONPOCax aHepreTmnye-
CKOro nepexoga HeobxoouMMO yumTbiBaTb 601ee CNOXXHbIM KOMMNEeKC ¢$aKTopoB
YCTOMUYMBOrO Pas3BUTUA: IHepreTUUYecKyo 6e3onacHocTb (AOCTYMHOCTb 3Hepruu),
9KOHOMUYHOCTb 9HEProcHab>xeHns, HaAeXXHOCTb PaboTbl SIHEPrOCUCTEM, SKOOrNY-
HOCTb 3HeproobecneyeHus.

Moo 3HepreTUYeCcKUM NepexonoM cnenyeT MNOHMMaTb CMeHY 3HepreTMyeckoro
yKnapa, nepexop K HOBbIM TEXHOJIOMMAM M NPaKTUKaM Mo BCeM LienoYke nonyvyeHus
NepBUYHON SHEPIUM U ee NpeBpaLLeHns B NoNe3Hyo paboTy. McTopusa CMeHbl aHep-
reTUMYeCKMX YKNaQoB MHOMOKPaTHO [OeMOHCTpMpoOBana, 4YTO Takue nepexopbl
CO3[0al0T KaueCTBEHHO HOBble BO3MOXXHOCTW ANS Pa3BUTUS SKOHOMMKM U 0bLecTBa.

CtpaHbl BPUKC - ®epnepaTtmBHaa Pecnybnuka bpasunusa, Poccuickas Pepnepaums,
Pecnybnuka WHaouna, Kutanckas HapogHas Pecnyb6nuka, H)»kHO-AdpuKaHcKas
Pecnybnuka, O6beamHeHHble Apabckme 3mupaTtbl, KoponescTBo CaypoBckas
Apasus, Mcnamckas Pecnybnuka MpaH, Apabckas Pecnybnuka Ermnet n ®epepa-
TuBHasa [leMokpaTuyeckaa Pecnybnuka 3oumonums — NnpemmyLecTBeHHO XapakTepu-
3ylOTCSA Kak Hambonee 6bicTpopasBMBalOLWMECH KPYMHble CTpaHbl Mupa. MMeHHO
ONS 9TUX CTPaH KPUTUYECKU BaXKHO NMpu NnaHUpPoOBaHUM 3HEpPreTUYeCKoro nepexona
HanTK cBoW 6banaHc Mexxay dakTopaMn YCTOMUMBOIO pa3BuUTUS, BbibpaTb cTpaTern-
Yeckue uenu 1 orpaHNYeHus ¢ y4eTOM HauMoHaNbHbIX UHTEPECOB.



OEOEPATUBHAA
PECIMYBJIMKA BPA3UJINA

IHEPIrETUKA BPA3UTUA

CerogHna B 2031rony
YcTaHoBNeHHas MOLWHOCTb 3HepProcucTeMbl:
208 rBT ............................. > 275 rBT
MopoBoe noTpebneHne aNeKTPO3IHEPTUN:
551MnpakBry ... .. ... » 792 mMnpa KBty
[JocTyn HaceneHus K aNeKTpo3aHepruu:
99'5% ................................. » 100%

3HEPI'ui0, 2023, CTPATEINrua
[ONN. CWWA/MBT-Y B OBJIACTU LIEH

e [lomoxo3ancTea 136 CTpaTerus CHUXXeHus LeH
0 KOHKYPEeHTHOro ypoBHS
e buaHec 120 R yp yp

@ LLEHbI HA 3NEKTPO- ONTUMAJbHASA

BbIEPOCbHI KIIUMMATUYECKUE
NMAPHUKOBbBIXTA30B OBA3ATEJ/IbCTBA

06bem BbiIBpPOCOB e YrnepoaHasa
B 3HepreTuke: 413 MNIH T HerTpanbHocTb K 2050 T.

CD2- oKe-RIF0A e 50% oT ypoBHs 2005 . -
LleneBoe CoKpalweHume
BbIOPOCOB NapHMKOBbIX
rasos kK 2030 .

A0J11 BO3OBHOBNAEMbIX
MCTOYHUKOB 3HEPITUMU - 87,92%

ENERGY.NET

©@ 0 & O

Mukporpuabl Lnpposas UHTepHeT aHepruu AnekTpuyeckas

NMOTPEBHOCTb B PELLEHUAX NAPTHEPCTBA

ana MogepHu3aumsa Ans pasBuTUA MO6UNIbHOCTD
aneKTpupUKauum ceTeBOM roponos ANnA TpaHcnopTa,
TepputTopumu MHPPACTPYKTYPbI M noceneHun MPOMbILINEHHOCTH
U CenbCKoOM
X03aK1cTBe

CPEOHAA BbICOKASA CPEOHAA BbICOKAHA




PECNYBJIMKA UHOUA

JHEPFETUKA UHAUU

CeropHs B 2032 rony
YcTaHoBneHHana MOLHOCTb 3HEepProcucTembil:
410 rBT ............................. [ 900 FBT
FopoBoe noTpebneHne aNeKTpoaHepruun:
1207 MnpaAKBT Y. - - . oo innen » 2133 Mnpa KBTY
[ocTyn HaceneHus K 3NeKTPOSHeEPrum:
Q0,6% +ccocescorsrscisnsassrrtssnessnnnss » 100%
@ LLEHbI HA 3NIEKTPO-  ONTUMAJIbHASA
3HEPIUI0, 2023, CTPATEIrus

aonn. ClWA/MBT-Y
e [lomoxo3auncTea 65

e busHec 107

B OBJIACTU LIEH

Ctpaterus caepkvuBaHus
poCTa UeH B npeaenax
Leneson UHGNaUMU

BbIBPOCbHI
NAPHUKOBbBIX FA30B
O6bem BbIGpoCcoB

B aHepreTuke: 2279 MAIH T
C02-3KB.B rog

KITIMMATUYECKMUE
OBA3ATE/IbCTBA

e YrnepoaHaa HeMTPanbHOCTb K
2070,

e 45% o1 ypoBHa 2005 . -
LleneBoe COKpalleHue Bbibpocos
napHWKoBbIX rasoB K 2030 r.

® 22% - CHVXEHUE YOEeNbHbIX
Bbi6pocos CO, npu
NPOU3BOACTBE 3NEKTPO3IHEPT UM

aonda
BO305HOBJIAEMbIX K2032r.
MCTOYHUKOB

3HEPIUMU - 21,32%
NMNOTPEBHOCTDb B PELLEHUAX NAPTHEPCTBA

ENERGY.NET
©@ O & O

Mukporpuabi Uundposas UHTepHeT aHeprum AneKTpuyeckas
ana MopaepHUu3auums Ona passuTus MOBUNbHOCTH
anekTpupuKauum ceTeBOM ropoaos ANA TpaHcnopTa,
TeppuTOpUn MHPACTPYKTYpbI M noceneHumn NPOMbILIIEHHOCTH

1 CenbCKOM
X03AMcTBe

CPEOHAA BbICOKASA BbICOKASA BbICOKAS



CTpaTeruqecxue Bbi30Bbl

B HacToslwee BpeMs CBOe cTpaTernyeckoe camoonpeneneHue cTpaHbol MMpa ocyue-
CTBNSAIIOT B paMKax TaKMUX KOHTEKCTOB, KaK KaMMaT, 9KOHOMUKA, PecypcCbl N TEXHO-
norvn, U cBsAI3aHHbIX C HMUMM BbI3OBOB. HauMOHanbHble NporpamMMbl Nepexoga CTpaH
BPUKC K HOBOMY 3HepreTUYeCKOMY yKnaay OO/MKHblI OTBEYaTb CriefyoLWnM BbI30BaM:

1. Knumar. NnobanbHasg NonnMTUKa 3HEPreTUUYecKoro rnepexoga Ao cux nop 6binia
NPeuMyLLECTBEHHO HaLe/ieHa Ha CHUMXXeHWe BblbpOCOB MapHUMKOBbLIX ra3oB
n caoep)xuBaHue (MUTUraunio) KNMMaTUYECKUX U3MeHeHUn. B HacTosee BpeMs
NPOUCXOANT YCKOPEHME UBMEHEHUS KNMMaTa, 060CTpAeTCS HeraTMBHOe BAUSHWE
9TUX U3MEHEHUM Ha XO3AMCTBEHHYK OeATeNbHOCTb U 6e30MacHOCTb XXMU3HMU
nopen. Heob6xoanmo Bce 60osblle PeCypCoB U YCUNUIM NepeHanpaBnaTb Ha agan-
Tauuo aHepreTu4yeckom MHPPaCTPYKTYPbl K HOBbIM KIIMMaTUYECKUM YCNIOBUSAM.
Hape>xHoCcTb paboTbl 3HEProcuUcTeMbl B 3TUX HOBbIX YCJ/IOBUSIX CTaHOBMUTCS
nepBOCTENEHHOWN 3aa4ven.

2. dkoHoMuKa. CtpaHbl BPUKC no3gHee pa3BUTbIX SKOHOMUK BCTYNWUAW Ha MNyTb
TEXHOJIOrMYEeCKOro nporpecca u 39KOHOMMYECKOro pocta. MX 3KOHOMMKMU
eLle He JOCTUIIN TOro »Xe BbICOKOIro YPOBHS NPOAYKTUBHOCTU U NPOU3BOAUTESb-
HOCTW TpyAa, YUTO CKasblBaeTCAd Ha HeAoCTaTOYHO BbICOKOM YPOBHE >XWU3HW.
[locTm>xeHmne BbICOKOW NPOM3BOAUTENBHOCTU TPyAa, PpasBUTUE HOBbIX 3KOHOMU-
YEeCKUX MPaKTUK, npeogosieHMe 6egHOCTM U HepaBEHCTBA B YPOBHSAX XXWU3HU
agnatoTca ana ctpaH BPUKC npuopuTeTHbIMM 3agadaMu. [nsg 3TOro Hy>kHa
nocTynHas n geweBas aHeprus, addbeKTUBHO Nognep)xmBalowlasl Kak ctapble,
TaK 1 HOBble BUAbl 9KOHOMUYECKOMN OeATeNbHOCTM.

3. Pecypcbl. KnuMmaTtunuyeckne M3MEHEHUs, eCTeCTBEeHHbIM MNPUPOCT HaceneHus
U ycunmeawwmecs MuUrpaumvoHHble npouecchbl, pecypcHoe MUCTOoLWeHMe OCBO-
€HHbIX TEPPUTOPUIN NMPUBOAAT K HEOHXOOMMOCTU peannsaumm HOBbIX HanpaB-
NIeHUM NPOCTPaHCTBEHHOr0 pa3BuTus. MHorme ctpaHol BPUKC obnapatoT Teppu-
TOPUAMU, OO CUX MOP Mano OCBOEHHbIMM B CBS3UM C TPYLAHOW OOCTYMHOCTbIO
ONA TPAAULMOHHBIX MHPPACTPYKTYp. Bo3HMKaeT HeobxoamMMoCcTb — U 0QHOBpPe-
MEHHO OTKpPbIBAETCS BO3MOXHOCTb — 3KOHOMMYECKOrO0 OCBOEHUS 3TUX Teppu-
TOopui AN BoBneYyeHUa 66nblumnx pecypcoB B 060poT 1 noTpebneHue. [nsa aToro
Ba>XHO pa3BMBaTb JIOKANIbHYIO 3HEPreTUKY, GYHKLUMOHUPYIOLWYO Ha npuHUMNax
pecypCcHOM aBTOHOMUMN.

4. TexHonorun. Mmp B HacTodAlee BpPeMsa MepexkmBaeT HOBYH MPOMbIWIEHHYO
PEBONIOLMIO, CBA3AHHYK C MOABJIEHMEM M MaclWTabHbIM pacnpocTpaHeHneM
Knbep-pmnanyeckmnx cmcteM. NMpeacTomT 1 yr)Ke BO MHOrOM NPOUCXoanT rnybokas
po60TM3auMa NMPOMBIWIEHHOCTU, TPAHCMOPTa M CEeNIbCKOro xo3sahcTBa. B aTom
CBSI3M BO3HWMKAET OrPOMHbIA CNPOC Ha MOBUIIbHYIO 3HEPreTuky, obecneumBa-
eMYI0 PasNIMYHbIMU TEXHONOMMAMM HaKOMJEeHU 3HEePrum M anbTepHaTUBHbLIMU
BMOAMW TOMNIMBA.

ApeKBaTHbIA OTBET Ha 3TU BbI30Bbl OJ/19 Pa3BMBAOWMXCA CTPaH MMpa COCTOUT
B MOAYMHEHUM ISHEpPreTMYEecKoro nepexopa npexkae Bcero uensaM U 3agayam
pPasBUTUA 3KOHOMUKU U obwecTBa. [py 3TOM BOMNPOCHI MU3MEHEeHUs KNMMaTa,
NPOCTPAHCTBEHHOIro Pas3BUTUA U CaMOCTOATENbHOro (CyBepeHHOoro) TexHonoruye-
CKOro pas3BMUTUA OTHOCATCHA K Ba)XHbIM, HO FPaHWU4YHbLIM YCNIOBMAM peanmsaumnu
rnaBHOM LeneBor GYHKUUU — SKOHOMUYHOIO M MOTOMY AOCTYMHOIMO 3HEepProcHab-
YXeHUs. YueT orpaHuyeHuin npu BblpaboTKe cTpaTerMm onpenenserca npyv 3ToM
N B3ATbIMW 063aTeNbCTBAaMU, M aKTyasIbHbIMU BOSMOXXHOCTSIMU KaXKA0W CTpaHbI.
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KUTAUCKASA HAPOOHAS

7 |Ll,ly, PECMYBJTUKA
N\
% JHEPFETUKA KUTAA

YcTtaHoB/ieHHasa MOLWHOCTb 3HEProCUCTEMBbI:

2563 TIBT

FopoBoe noTpebneHne aneKTpPoaHeprum:
«++.» 11800 Mnpa kBT-u
[ocTyn HaceneHnsa K aNeKTPoaHepruu:

.................

7581 MnpaKBTY.......

LIEHbI HA 3J1IEKTPO-
3HEPIuio, 2023,
AONN. CLLA/MBT-Y

JoMoxo3ancTea 68
BusHec 78

®

BbIBEPOCbI
NMAPHUKOBbIXTA30B

06beM BbIBPOCOB
B aHepreTuke: 10649 MNH T
C02-3kB. BIrog

@

ENERGY.NET

©@ 0 & O

........... » 4000TIBT

ONTUMAJIBHAA
CTPATEINus
B OBJIACTU LIEH

CrtpaTerunsa caepXxmBaHua
pocTa LeH B npegenax
LeneBor MHGNALMNK

KIMMATUYMECKUE
OBA3ATE/IbCTBA

e YrnepogHas
HerTpanbHOCTL K 2060 T.

e 30% - ueneBoe
CoKpalieHue Bblbpocos
MeTaHa

A0J19 BO30OBHOB/AEMbIX
UCTOYHUKOB 3HEPITUMU - 30,59%

NMNOTPEBHOCTDb B PELLEHUAX MAPTHEPCTBA

Mukporpuabi Uudposasn UHTepHeT 3Hepruu 3AnekTpuyeckas
anga MoAepHu3auus ONns pa3BuTua MOB6UNbHOCTb
aneKTpupUuKauum ceTeBOM roponoB ANA TPAHCNOPTa,
TeppuTopuu MHPPACTPYKTYPbI 1 noceneHun NPOMbILITEHHOCTH

1 CenbCKOM
X03AKUCcTBe

CPEOHAA BbICOKASA BbICOKASA BbICOKASA



HOOKHO-ADOPUKAHCKAS
PECIMNYBJIKA

SHEPIrETUKA IOAP
Cerogun B 2030 roay
YcTaHoBNEeHHas MOLWHOCTb 3HEepProcUcTeMbl:

54 I'BT ............................. [ 83 rBT
MopoBoe noTpebneHne aNeKTPO3HEPTUn:

193 mnpakBry ............ » 275 mMnpa KBty
[ocTyn HaceneHus K aNeKTPoO3Heprnm:

B9 B+ s vnivs silowninie seisie s daes vialuesle » ~100%

LLEHbI HA 3NTIEKTPO- ONTUMAJIbHAA
3HEPI1I0, 2023, CTPATEIruna
OO0NN. CWWA/MBT-Y B OBJIACTU LIEH

JoMoxo3sncTtea 150 CtpaTterna cCHMXeHUA LeH
BuaHec 72 [0 KOHKYPEHTHOro YpOBHSA

BbIBPOCHI KIMMATUYECKUE
NMAPHUKOBbBIXTA30B OBA3ATENIBCTBA

06beM BbiGpoOCOB e KnuMatuueckas
B aHepreTuke: 392 MNH T HeuTpanbHOCTb K 2050 .

CO,-2KkB. B TO
€ # e OrpaHuyeHue obbema

BbI6POCOB NapHUKOBbBIX
rasoB o 350-420MNH T
CO,-2kB. K 20301

A0J11 BO3OBHOBJIAEMbIX
MCTOYHUKOB 3HEPITUU - 8,46%

@

NOTPEBHOCTb B PELLEHUAX MTAPTHEPCTBA
ENERGY.NET

©@ 0 & O

Mukporpuabl Lupposas UHTepHeT aHepruu AnekTpuyeckas
ansa MofepHu3aumsa ANns pa3BuTUA MO6UNIbLHOCTD
aneKTpudpmKaumm ceTeBOM roponos AN TpaHcnopTa,
TeppuTOopUMn MHppPacCTPYKTYpbI M noceneHumn MPOMbILWNEHHOCTH
U CeNnbCKOM
X038MCTBE

BbICOKASA BbICOKAS CPEOHAA BbICOKASA




HoBble TexHONOrM4YecKkmue BO3MOXXHOCTH

HoBbIi TEXHONIOFMYECKUA MaKeT B 3HepreTuKe, YCKOPEHHO dopMUpyroLniics
N pasBuBalOWMiica B nocnegHee Bpems, obecneymBaeT OTBETbl Ha YKa3aHHble
BbI30Bbl. HOBblE OTKPbLITUS U TEXHONOrMMU B chepax 3NeKTPOXMMUU, KOMMOSUTHbBIX
MaTepuanoB, CUIOBON 3NEKTPOHUKN, LMPPOBOro MHTENEKTYaNlbHOro yrnpaBneHus
CO30al0T BO3MOXHOCTU AN KAQYeCTBEHHOr0 U3MEHEeHMUs 3HepPreTUYeCKMX CUCTEM,
a He TOJIbKO 3aMeLLeHUs B HUX OAHWUX 3NEMEHTOB APYrMMM 6e3 co3faHusa HOBbIX
NnoTpPebuUTeNnbCKUX CBOMCTB. IMEHHO B 3TOM COCTOUT POJib TEXHOOMMI B Nepexoae
K HOBOMY 3HepreTUYecKoMy yKnaay. 3TO He NMPoCTOM POCT A0/IM HOBbIX UICTOUHMKOB
3HEeprumn B aHepreTnyeckmx banaHcax.

B nocTMXXeHUn cTpaTernyeckux Lenen v 3aagay pasButua aHepreTMKn Heobxoammo
onupaTbCa Ha cnepyolwme HOBble MONE3Hble CBOMCTBA 3HEPreTUUYECKUX CUCTEM,
KOTopble 06ecneunBarTCsa COBPEMEHHbBIMU TEXHONOMMAMM:

- ABTOHOMHOCTb - CMNOCO6HOCTb NMPOW3BOACTBA IHEPrMU B BAM30CTU K MecTaM
ee notpebneHns 6e3 HeobxoAMMOCTM MOCTOSAHHOIroO MNOABO3a 3HEPreTUYEeCcKMX
pecypcoB U3BHE;

- MobunbHoCcTb - CrnocobHoCTb FMBKOro obecnedyeHMs AOCTYMHOWM 3Hepruen
B paMKax pasfnyHbiX OMHaMUYecKUx npoueccoB (B T.4. AN TPAHCMOPTHbLIX
cpencTB, MOBUIbHbIX PO60TOB, BPEMEHHbIX NoCceneHum);

- MHTeﬂJ'IeKTyaﬂbHOCTb - CNMOCcOBHOCTb ONTUMAaNbHOIO ynpaBneHnda KadyectBeHHO
YCNOXHAKWNMNCA npoueccamm 3Hepr00Ha6>+(eHm| 6e3 NoCTOAHHOro y4yacTuA
B 3TOM YeJsioBeKa.

3TN HOBble CBOWCTBA 3HEPreTUYECKUX CUCTEM, BO3HMKaKOWME B pesynbTaTe
nepexoda K cneaylouweMy rnakety TEXHOIOrMMW, NMO3BONAT YBENMUYUTb NPOU3BOAU-
TEeNbHOCTb HaUMOHAaNbHbIX 3KOHOMMK cTpaH BPUKC, Tak kak obecneumBaloT pocT
3HEpProBOOPY>XEHHOCTUN TPYAHOAOCTYMHbIX TEPPUTOPUN, MHTEHCUPUKALMIO NPOU3-
BOACTBEHHbIX MPOLLECCOB B NMPOMbILWIEHHOCTU U CESIbCKOM X039MCTBE B pe3ynbTaTe
Mx poboTmM3aumnn, PoCT CKOPOCTM NEepeBO3KU NOAEN U FPy30B 3a CYeT nepexona
K 6onblen ynenbHOM MOLWHOCTU MCTOYHMKOB 3HEPruu, LOCTMIKEHUS BbICOKOM
9P PEKTUBHOCTU ynpaBNeHUS 3HepreTU4ecknmMmn nUHbpacTpyKkTypaMm BO B3aMMO-
OEeNCTBUM C OPYrMMmn MHOPACTPYKTYpPaMU U passinyHbiMU NpoLeccaMm noTpebneHms
3Heprun. CBOMCTBa aBTOHOMHOCTU M MHTEINEKTYyaNbHOCTU 06ecneyumBatoT BbICOKYO
HaAe>XHOCTb CUCTEM SHEProCHabXXeHUsa B TOM uncne, B CUTyaumnm ycuneHnsa so3aen-
CTBMS OMAaCHbIX MPUPOOHbIX SBNEHMNIN, CBA3aHHbIX C KIMMAaTUYECKUMU M3MEHEHMNAMW.
B TO e BpeMsi MaclwTabupoBaHMe TaKUX 3HEPreTUYeCcKnx CUCTEM C MCMOb30Ba-
HMEM HU3KO-YrNepoaHbiX PeleHUn MO3BOMUT MPU pPOCTe MNOTPeb/ieHns aHepruun
obecneynTb HU3KME YPOBHM aHTPOMNOreHHbIX BbIBPOCOB NAapHMKOBbIX Fa30B.



UCJIAMCKAS
PECNYBJIMKA NPAH

SHEPTETUKA UPAHA

CerogHna B 2030 rony
YcTaHoBNeHHas MOLWHOCTb 3HEProCUCTEMDI:

90 I'B'I" ............................. [ 100 I'BT
Foposoe noTpebneHue aNeKTPoO3HEPrun:
301mMnpaKBTY ...l » 369 Mnpa kBTeu
[ocTyn HaceneHus K aNeKTpo3Hepruu:

LUEHbI HA 3JIEKTPO- ONTUMAJIbHASA
IJHEPIrmno, 2023, CTPATEIrus

AoNnN. CWA/MBT-M B OBJIACTU LLEH
[omoxoszancTea 2,7 CtpaTterusa ynpaenaemoro

BuaHec H/A pocTa LieH

BbIBPOCHI KJIMMATUYECKUE
NMAPHUKOBbLIXTA30B OBA3ATEJNIbCTBA
06bem BbibpoOCOB e 12% - ueneBoe
B aHepreTuke: 643 MNH T COKpalleHue BbibpocoB
CO,-3kB. B roa MapHWKOBLIX ra3oB
K 2030 r. (oT ypoBHSA
2015r.)

e [My6nnuHo He
YCTaHOBJIEHbI LieNU
No QOCTMXKEHUIO

AO0NA BO3OBHOBNAEMbIX KNMMaTUYecKon
MCTOYHUKOB 3HEPITUU - 4,8% HenTpanbHoOCTH

NMOTPEBHOCTDb B PELLEHUAX MAPTHEPCTBA
ENERGY.NET

Mukporpugbi LUngposasn MHTepHeT 3Heprum JdnekTpuyeckasn
Ans MoaepHu3aums ANS pasBUTUA MO6uUnbHOCTD
gy ok . APOMBILINGHHOCTY
Tepputopum MHPpaCTPYKTYpbI M noceneHun
Gt caadli U CeNbCKOM
X03AK1CTBE

CPEOHSAA BbICOKASA HU3KASA CPEOHAA
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== APABCKAfA

7 PECNYBNTUKA ETUNET
Y ;

— JHEPTETUKA ETUNTA
— CeropgHs B 2030 ropny
YcTaHOBNEeHHas MOUWHOCTb 3HEProCUCTEMbI:
59 rB-r ......................... > 117 rB-r
FopoBoe noTpebneHne aNneKTpPoaHeprum:
159 mMnpakBry ........... » 385mMmnpakBrey
HocTyn HaceneHus K 3NeKTPO3HEPrnu:
FOOE | 2 anse5ds 500l nels e E e ke S » 100%

@ LLEHbI HA 3NEKTPO- ONTUMAJbHASA

JHEPIrMio, 2023, CTPATEIrus

AOoNN. CIWLA/MBT-Y B OBJIACTU LLEH
[omoxo3sancTea 25 CtpaTterua ynpaBnsemoro
BusHec 32 POCTaLCH

BbIBPOCDI KIIMMATUMECKUE
NMAPHUKOBbBIXTA30B OBA3ATENBCTBA

O61bemM BbIBPOCOB e 25% - LeneBoe coKpalleHue
B oHepreTuke: 207 MAH T BblbpocoB CO,, cBA3aHHbIX C
CO,-3kB.Brog aHepreTuKomn, K 2030 r.

e 37% - ueneBoe COKpaLlleHue
BbIBPOCOB NapHUKOBbIX
rasoB K 2030 .

A0J19 BO30OBHOB/TAEMbIX
UCTOYHUKOB 3HEPTUMU - 11.47%

@ NMOTPEBHOCTDb B PELLEHUAX MAPTHEPCTBA
ENERGY.NET

Mukporpuabi Uudpposasn UHTepHeT 3Heprum AneKTpuyeckas
ansa MopaepHU3auums Ons pa3BuTUA MO6UNbHOCTb
3aneKTpupUuKauum ceTeBOM ropofos ANA TpaHCNopTa,
TeppuTopuu MHpPacTPYKTYpbI M NoceneHnmn NPOMBbILWTEHHOCTH
U CEeNbCKOM
X039MCTBE

BbICOKAS{ BbICOKASA HU3KAA CPEOHAA



MpuHuunbl pa3ButTua aHepreTukun XXl Beka

AkTyanbHas aHepreTuyeckas nosecTtka ctpaH BPUKC BbiIxoguT 3a paMKu KnmMaTu-
YEeCKOM MONMUTUKM U [QOMKHA 6biTb NOAYMHEHa MpeXae Bcero uenaM U 3agadvam
pasBUTUA SKOHOMMUKM U 0becTBa. NO3TOMY MM He NOAXOAAT NPUHLMMNbI IHEPreTUu-
YecKOoro nepexopa, pacnpocTpaHeHHble B pasBUTbIX CTpaHax Mupa, caenaslunx
OCHOBHOM aKLUEHT Ha npobnemMax KnmMaTa. 3TU MPUHUKUMNbI NPUHATO 0603Ha4YaTb
cnoBaMu pekapboHM3auus, peueHTpanusaums, gurntanusaumsa («3D»). Hosble
TEXHONOrMXU CO3[alT BO3MOXHOCTU ANs TakoW TpaHchopMaumn 3IHEPreTUKu,
KoTopas 6yaeT cyLlwecTBEHHO MosiHee COOTBETCTBOBAaTb Bbl30BaM AN pa3BMBalo-
Wwmxca cTpaH mupa. lNpegnaraetcs cnefoBaTbh APYrvM MpUHLUMNAM pas3BuUTUSA IHep-
reTUKM - K3C»:

1. Co-ob6ecneueHue (co-sufficiency): nonyuyeHmne paccesHHon aHeprun (Npexxae
BCero, BO306HOBNISAEMOW) U3 OKpY»>KatoLwel cpeabl 6e3 He0bpaTMMOro HapyLLUeHUs
ee nonesHblXx CBOMCTB B HEMNOCPeACTBEHHOM 65M30CTU OT noTpebuTtens,
eé XpaHeHuMe n npesBpalleHne B yaobHble Ans ncnonb3oBaHUs GopMbl B cove-
TaHWUM C TPAaANLMOHHOW SHEPreTUKOM U MCNONb30BaHNEM BbICOKOKOHLLEHTPUPO-
BaHHbIX GOPM 3HEPrum, CHUXKaKLWMX NOTPebHOCTb B ee gocTaBke (Hanpumep,
Manon aTOMHOM 3HepreTukun). OCHOBHbLIM TEXHOJIOFMYECKMM  YC/IOBMEM
ANS peanusaumm 3TOro NpUHUMNa SBASIOTCS peleHns No yrnpaBneHUo aHepre-
TUYECKOM MMOBKOCTbIO Ha OCHOBE YCTPOWMCTB YyMNpaB/ieHUs Harpy3kKamu, Hakonum-
Tenewm aHeprun v BOQOPOAHbIX TEXHONOMMN.

2. Co-opraHusauus (co-assembly): nHTerpaumsa u pacnpeneneHHoe pob6oTU3NpPo-
BaHHOe ynpaBfieHWe UCTOYHUKAMU 3HEPrnum U rMBKOCTU, a TaKXKe aKTUBHbIMU
notpebutenamm (B T.4. MOBUNbHLIMU) N UHPPACTPYKTYPOMN ONA CKOOPAUHUPO-
BaHHOM ONTUMU3aALMMN HaOeXXHOro aHeproobecneyeHmss. OCHOBHbIM TEXHONOMMN-
YECKMM YCNOBMEM ANA peann3aumm 3TOoro npuHUMNa SBASAKIOTCH pelleHuns
no 6ecLoOBHON MHTErpauumn B CeTb aKTUBHbIX aOOHEHTOB M HaOeXXHOMY ynpaB-
NEeHUNI0 3HepPreTUYEeCKUMU TPaH3aKLMAMU MeXay HUMN.

3. Co-pasButue (co-development): KOHCTpynpoBaHMe 1 HaCTPOMKa 3KOHOMUYE-
CKMX OTHOLLUEHMI, obecneuymBaoWmMxX paclliMpeHHoe BOCMPOM3BOACTBO 3Hepre-
TUKM C YYeTOM aKTyanbHbiXx 3agad obwecTBa M MPUPOAHbLIX OrpaHUYeHUN.
OCHOBHbIM TEXHONOrMMYECKUM YCNOBMEM [N peanm3aumm 3TOro npuHumMna
ABNAOTCA NNaTPOPMEHHbIE PeLeHNs Mo peann3aunm MHTENNEeKTYyaNbHbIX 3Hep-
reTMYeCcKnx CepBUCOB A/ SHePreTUYeckmnx aboHeHTOB Pas3/IMYHOIO TUMa.

Peannsauusa npmHumnos «3C>» no3BonuUT co3paTb aHepreTuky XXI Beka, oTKpbiBa-
lOLLYO OEeMCTBUTENIbHO HOBbIE BO3MOXXHOCTU MO Pa3BUTUIO 3KOHOMUKU M 06LLECTBA,
LOAOLLYH0 KOMMIEKCHbIX OTBET Ha Bbl30Bbl COBPEMEHHOCTMW.



2

PEOEPATUBHAA OEMOKPATUYECKAA

Y
? L“D PECMYBJTUKA 3OUNOIMUNA
A
N
S— 3HEPTETUKA 3®UONMuUn
— CeropHs B 2030 roay
YcTaHoBNeHHas MOWHOCTb 3HEProCUCTEMDI:
5,6 rBT ......................... > 19'9 rBT
FopoBoe noTpebneHne aNeKTpoaHeprum:
M2mnpakBry ........... » 39.8MmnpakBry
[locTyn HaceneHusa K aNIeKTPOIHepPrum:

LLEHbI HA 3JIEKTPO- ONTUMAJIbHAA
3HEPImio, 2023, CTPATEIrnsa

aonn. ClWA/MBT-Y B OBJIACTU LIEH
HomoxoszancTtea 5,1 CTtpaTterus ynpaBnseMoro
BusHec 19,5 RPOCTa LEH

BbIBPOCbHI KIIMMATUMECKMUE
NAPHUKOBbBIXTA30B OBA3ATEJ/IbBCTBA
0O6bem BoibpocoB e YrnepogHas

B aHepreTuke: 13 MnH T HelTpanbHocTb K 2050 1.

CO,-2KB.B 0O
3 & e CHMmkeHune 0o 11T Ha

AylWwy HaceneHus
Bblbpocos CO, k 2030 r

A0/J19 BO30OBHOBNAEMbIX
UCTOYHUKOB 3HEPTUMU - 30,59%

@ NMNOTPEBHOCTDb B PELLEHUAX MAPTHEPCTBA
ENERGY.NET

Mukporpuabl Uundposan MUHTepHeT aHeprum AneKkTpuyeckas
ans MoaepHu3aums ONs pasBuUTUA MOBUABHOCTb
aneKkTpupuKaumm ceTeBOM roponos ANA TpaHCNopTa,
TeppuTopumn MHPPaACTPYKTYpbI M noceneHun NPOMBILLITEHHOCTH
M CenbCKOM
Xo3aKcTBe

BbICOKA{ CPEOHAA HU3KAA HU3KASA



OBbEAUHEHHDIE
APABCKUE 3SMUPATDI

JHEPIrETUKA OA3

CerogHsna

LUEHbI HA 3NTEKTPO-

SHEPIrmMio, 2023,

Aaonn. ClWA/MBT-4
[omoxozsancTea 80

BusHec 110

BbIGPOCbHI
NMAPHUKOBbLIX TA30B
O6bem BbIGPOCOB

B aHepreTuke: 181 MnH T
CO,-2KkB. B TOL

A0J11 BO30OBHOBNSAEMbIX
MCTOYHUKOB 3HEPITMUU - 3,99%

©

B 2030 rony

YcTaHoBNeHHas MOLWHOCTb 3HEepProCUCTEMbI:
38 rBT ................
MopoBoe noTpebneHne aNeKTPO3HEepPru:
135MnpaKBTY ...l » 369 Mnpa kBT
[ocTyn HaceneHus K aNeKTPO3Heprnu:

ONTUMAJIbHASA
CTPATEIusa
B OBNIACTU LIEH

CTpaTerus CHMKeHUs LeH
[0 KOHKYPEHTHOro YPoBHSA

KJIMMATUYECKUE
OBA3ATEJIbCTBA

e KnumaTtuyeckas
HenTpanbHOCTb K 2050 .

e 100% - ueneBoe
COKpalleHue BbibpocoB
CO, oT npousBoacTBa

anexkTpoaHeprum K 2050 r.

NMOTPEBHOCTb B PELULEHUAX NAPTHEPCTBA

ENERGY.NET
Mukporpuabi Uudposasn MHTepHeT aHeprum AneKkTpuyeckas
ans MoaepHU3aums ANS pa3BuUTUSA MO61bHOCTD
anekTpupuKaumm ceTeBoOM ropoaos nﬁ:)";:?j:gsggz:h
TeppuTOopUn UHPPACTPYKTYPbI M noceneHun b
L PRACTRYNTYP U CeNnbCKOM
X03ANCTBEe

CPEOHAA BbICOKA4 BbICOKA4 CPEOHAA




KJTIOMEBDIE SAQAYU PA3BUTUA
ANEKTPOSHEPIETUKU CTPAH BPUKC

CtpaHbl BPUKC oTHOCATCA K CTpaHaM C pa3BMBaKOLWMMUCA 3KOHOMUKaMKU. Bce oHKn
3anHTEepecoBaHbl B YCTOMUYMBOM N OGbICTPOM 3KOHOMMYECKOM POCTE, AOCTUMIXKEHUMU
BbICOKOro ypOBHS 6/1arocoCTOSAHMS U YEI0OBEYECKOro pa3BmMTUA CBOEro HaceneHus.
OOHUM M3 3HaUMMbIX PaKTOPOB B 3TUX NpoLeccax aBNgaeTcs yCTOMYMBOCTb B3aMMO-
LEeNCTBUA 3KOHOMMKN M 06LeCcTBa C OKpYy>Katowen cpenon. OQHaKo B 3aBUCMMOCTH
OT YPOBHS PasBUTUA U TUMNA IKOHOMUKU U INEKTPOIHEPreTUKK, a TakXKe Hauumo-
HanbHbIX CTPATErnim CTpaHbl MOryT pelwaTb pa3Hble rpynnbl 3agad pasBuTus: obec-
neuymBaTb MNEPBUYHYIO 3NEKTPUPMKALUID TPYLAHOOOCTYMHbIX TEPPUTOPUIN, BECTMU
MOOEepPHU3aLUNI0 UHOYCTPUANbHOWM 3HEProCcUCTEMbl UM OCyLWecTBAATb GpopMUpO-
BaHWEe HOBOr0 yKJlaga, pa3BmMBaTb NPAKTUKM 3NTIEKTPOMOOUNBHOCTU B NPOMbILIEH-
HOCTMW, CENbCKOM XO039MUCTBE U TpaHCcnopTe.

AnekTpudpuUKauma M30NNPOBAHHBIX U TPYOHOOOCTYMHbIX TEPpUTOPUN Ha bGase
CTapbIX TEXHONIOTNI NPUBOOUT K BbICOKOWN CTOMMOCTU 3HEProcHabXXeHus, 4To orpa-
HUUYMBaAET NOTEeHUMan OCBOEHUS 3TUX TeppUTOpUN. TexHONOorMm noCTPOoeHus
MukporpmaoB (MMKpo3aHeprocucteM) Ha 6ase BO306HOBNSEMbIX WCTOYHMKOB
SHEepruun, TONIMBHOM reHepaunm, HaKkonMTenem aHeprum M BOAOPOAHbIX TEXHONOIMUN,
a TaKXXe CUCTEeM yrnpaBfieHUs MO3BOJAOT peann3oBbiBaTb 3KOHOMUYECKU bonee
npuB/ieKaTeNbHbIE pelWeHnus Mo UX 3SHeprocHab)xeHuto. KnwoueBon 3apgadven
aBnaeTcsa obecnevyeHne HU3KOM CTOMMOCTU NOCTaBNAEMOM NOTPEObUTENIM SHEPTU.

MopepHM3auusa 3HepreTUMECKUX CUCTEM CYLLeCTBYIOLWEero ykJjaga CcBs3aHa
C eCTeCTBEHHbIM 3aMelleHNeM BblObIBalOWMX FeHEPUPYIOWMX U CEeTEeBbIX MOLLHO-
CTen, NoABNEHNEM HOBbIX TUMOB MCTOYHUKOB 3HEPIrN, POCTOM TpeboBaHU NoTpe-
buTenem K HaoeXXHOCTU U KayecTBY 3HEProcHab)xeHuns. B aToM KOHTeKCcTe ocobyto
pOJib UrpaltT HOBble peleHns ONA pacrnpefenuTenbHbiX 3NEeKTPUYECKUX CceTen,
obecneumBatroLme obpaszoBaHme MHOPACTPYKTYPbl HOBOIro MOKONEHUS — LUPPOBbIX
3aneKTpuueckux ceten. Knioueson 3agaver B 3TOM HanpaBneHUN ABNSETCA Takas
MOAEPHU3aLMSA INEKTPUUECKOM CeTU, KOTopas Nydlle BCero oTeevaeT HOBbIM Tpebo-
BaHMSAM Y4aCTHUKOB 3HEProCUCTEMbI U NPU 3TOM NO3BONSIET CAEPXKMUBATbL POCT CTOU-
MOCTW BNnageHus MHGPacTPyKTYpPON.

Pa3Butne KOMMyHa/NlbHOM UHPPACTPYKTYPbl FOPOAOB U NOCENIEeHUN B paMKax
nepexona K HOBOMY YKJlaAly CBA3aHO C pacnpocTpaHeHneM 3pPeKTUBHbBIX NPaKTUK
MCNONb30BaHMSA HOBbIX BO3MOXXHOCTEM aBTOHOMHOCTU, MOBUIbHOCTU N MHTENNEKTY-
aNnbHOCTU 3HeprocucTeM. KnoueBylo posib B peleHnn aTor 3agaym byayT urpaTb
CNOXXHble B3aMMOCBA3aHHble KOMMYHaslbHble CUCTEMbl, YynpaBnswowme rnMoKUM
npeobpasoBaHWEM LIMPOKOro Habopa MCTOYHMKOB 3HEPrum B pas3Hble eé Gpopmbl
(anekTpuuecTBO, TEnno, BOAOPOA), UCMONb3yloWMe pacnpeneneHHble UCTOYHUKK
aHepreTMyeckon rmbkocTn (0T anekTpoMobuner 0o NPOCbIOMEPOB) U co3parowme
pa3sHoobpa3Hble KaCTOMU3MPOBaHHbIE CepBUCHI Ona NoTpebuTenen. Takon Knacc
pelWeHnn YyacTo Ha3biBaloT UHTepHeTOM 3Heprum. Knw4yeBoW 3apayvyen B 3TOM
HanpaBneHun paboT aBngeTcsa obecneyeHme BbICOKOW CTeneHn rmbKocTm n ynpas-
N9eMOCTM MpPOLEeCCOB, a TakKe obecneyeHne 3HAUYUTESIbHbIX 3KOHOMMYECKUX
3ddEKTOB OT COrnacoBaHHOrO YyrnpaefieHMA MHPpPACTPyKTypamMu u aboHeHTaMu
Ha BCEM WX XXM3HEHHOM LUKNe.

CVMBOJIOM BpeMeHM CTaHOBUTCA MacluTabHoe pa3BUTUE 31IEKTPOMO6GUIIbLHOCTU
N BTOPUYHAA 3aNeKTpUbUKaumMa MPOMbIWNIEHHOCTU, CENIbCKOro X034MCTBa, TPaHC-



nopTa PasNnNYHbIX TUNOB. ATO HE TOJIbKO MPUBbIYHbIE YXKe 3/IeKTPOMOBUIN U 3N1eK-
Tpobycbl, HO N 6ecnnNoTHble fieTaTeNlbHble anmnapaTbl, PeyYHble M MOPCKMe cyaa,
po60Tbl. Beayulyto posnb B pasBuTUM 3TOMO HanpaBieHusa 6yayT Urpatb TEXHONOMMM
CO3[aHuUA 3HEepreTUUYECKUX YCTAHOBOK C BbICOKMM 3amnacoM Xoda W MNOTHOCTbH
MOLLHOCTU, a TaK)Xe pellueHns Ana 3apsanHon M BOAOPOAHOM 3anpaBo4vHon UHdpa-
CTPYKTYpPbl MOBUIbHBIX cucTeM. KnoueBasa 3ajauya - obecneyeHue OOCTYMHOCTU
3HEpPrumn AN MobUbHbLIX CUCTEM C NPUEMIIEMOI CTOMMOCTbIO.

PbIHKN KOMIMJIEKCHbDbIX PelleHun Ana pa3BuTusa
3HepreTukm B ctpaHax BPUKC

MporHo3mnpyeMble 06beMbl PbIHKOB KOMMIEKCHbBIX PELWeHUn Ons pa3BuTuUS aHepre-
Tukn B cTpaHax BPUKC, koTtopble cnoxatcsa k 2030 roay, npueBeaeHbl B Tabnuue 1.
PbIHOK peweHun ans anekTpupumkaumm TpyaHOLOCTYMNHbIX TEPPUTOPUIN OLEHMBAET
3aTpaTbl HA CTPOUTENBCTBO MUKPO- N MUHUTPUAOB, paboTalowWmx B U30/IMPOBAaHHOM
OT CeTU pexkume. PbIHOK peleHunr no umppoBom MogepHM3aLMmM CeTEBON aHepre-
TUKWN BKJIKOYAET 3aTpaTbl Ha CTPOUTENbCTBO HOBbIX LMGPOBLIX CETEN U MOOEPHU-
3auMio CyLeCTBYIOWNX pacnpepenuTenbHbiX ceTenm A0 UMPPOBOro COCTOSHUS,
BKJIlOYas 3aTpaTbl Ha ceTeBoe 0bopynoBaHME U CTPOUTENbHO-MOHTaXHble paboTbl,
O6HOBNEHME MNPOrpaMMHbLIX CPeacTB W CUCTeM YyrnpaBneHus. PbIHOK pelleHui
ona MHTepHeTa aHeprum BKAOYaeT 3aTpaTbl HA CUCTEMY ynpaBneHus, OaTUUKK,
CEeHCOpbl U aKTyaTopbl, CPeACTBa yrpaBleHUs 3NeKTPonoTpebneHmeM n ropoackoe
obopynoBaHue AOng ynpaBieHUs 3HEepreTMYeckom rmbKoCTblo. PbIHOK 3anekTpuye-
CKOW MOBGUNBHOCTW BK/IOYAET 3aTpaTbl Ha 3apsaHY0 MHGPACTPYKTYPY aNeKTpuye-
CKOro TpaHcnopTa, NporpaMMHoe obecrneyeHne U CUCTEMbI ynpaBneHus.

Tabnuua 1. MporHo3unpyemblie 06bEMbI PbIHKOB KOMIMIEKCHbIX PeLleHnin AN pasBuTmus
3HepreTukM B cTpaHax BPUKC B 2030 roay, S MAH B rog.

3neKkTpuuecKan
InexTpudmicaLmn Uupposan UHTepHeT aHeprum MobunbHoOCTL ANA
MOQepHU3aLlMA ANA pa3BMTHA TpaHCcnopTa,
pr_f:"g::ﬂ' y“u;ux ceTeBon ropoaos 1 MPOMBILWAEHHOCTH U
PP P 3HepreTUKu noceneHuin CcenbcKoro
X039iCTBa
Bpa3sunua 160 - 180 10 400 - 12100 195 - 275 1250 - 1450
Poccuna 170 - 200 3550 -4150 170 - 240 900 -1050
WNuaus 320 - 360 29100 - 33 800 2050-2850 2500 -2950
Kurai 210 - 240 26900 - 31300 2100 -2940 6500 -7 600
HxwHan Appuka 1700 - 1900 4 450-5250 160 - 230 1150 - 1350
WpaH 110 - 130 3350- 3900 1M-16 750 - 880
Eruner 135 - 155 2400-2750 16-23 510 - 600
3duonun 1600 -1800 750 - 850 4-6 90 - 105
06veaAuHeHHble
ApaGcxue 3MupaThi 95 -105 800 - 900 82-115 320 - 370
BPUKC Bcero 4 500-5100 81700 -95100 4800-6700 13900 -16 400

OueHkun, npuBeneHHble B Tabnuue 1, noarotoBfieHbl Ha OCHOBEe AaHHbIX World Bank,
ESMAP, SE4AIl, BNEF, Kept, Statista kak ycpeaHeHHbI NPOrHO3, 4YacTUYHO MNoNy-
UYEHHbIN 3KCTPanonsumMen NCTOPUYECKMX OaHHbIX O TEMMNax pa3BUTUSA SHepreTuye-
CKOM MHOPACTPYKTYpPbl M COOTBETCTBYIOWMX PbIHKOB, YaCTUYHO — Ha OCHOBE
MOAE/bHbIX OLLleHOK NOTPE6HOCTU B MHBECTULMSAX ANA Pa3BUTUS CTPAHOBbIX 9HEPro-
cucTeM, obecneveHnsa JocTyna HaceneHusa CTpaH K 3NEeKTPO3HEPIMN U aHepreTuye-
CKUM ycnyram.



KOMIMJIEKCHDIE PELWEHUA ENERGYNET
ANA PEWWEHUA AKTYAJIbHbIX 3AQAM

MapTHepcTBO Energynet npeactaBnset cobon obbveanHeHme 6M3HEC-KoOMNaHun
MU nuccnenoBaTeIbCKUX YHUBEPCUTETOB, 3aHUMAKOLWMXCA Pa3BUTUEM HOBbIX TEXHO-
NOTMA N MNpPaKTUK B 3NeKTpoaHepreTuke. [MapTHepcTBO 06beAMHEHO upesaMu
$OpPMUPOBAHMNA HOBbIX KOMMJIEKCHbIX PbIHOYHbLIX PeleHun Ons cnpaBensivBeoro,
cbanaHCMpPOBAHHOIO SHEPreTUYecKoro rnepexoga, HakKoMNeHUss U nepepayun
oTpacneBblX 3HaHUMN MPU NOATOTOBKE HOBbIX MOKOMEHUI MHXEHEepOoB, Koonepaunmu
C 3aMHTepecoBaHHbIMM cO0b6WECcTBaMK CMneuMannucToB Mo BCEMY MUPY B Lenax
peanu3aunm COBMECTHbIX HayYHO-UCCNeaoBaTEeNIbCKUX U MPaKTUYECKUX 3apau.

MapTHepcTBO Energynet cpopmuposanachk B 2016 rogy n K HacTosWweMY MOMEHTY
BKJ1IOYaeT B CBOW COCTaB:

- bonee 5000 oTpacneBbix 3KCNEPTOB, MHXXEHEPOB M crneunanucTtoB B cdepax
HageXXHbIX U TMBKNX ceTen, MHTeNNEeKTyasllbHOMN pacrnpeneneHHoOW 3HEepreTuKku,
LMPpPOBbLIX NONb30BATENbCKMX CEPBUCOB, KNbepbe3onacHOCTU, CUCTEM HaAKOM-
NeHns aHeprum, BOAOPOAHbIX TEXHONOMMI;

- bBbonee 100 TeXHONOrMYECKMX KOMMNAHUN Pa3fIMYHOro Npopuns;

- bonee 40 wccnepoBaTeNnbCKUX YHMBEPCUTETOB, FOTOBAWMX CrheumanmcToB
Nno MWHXXeHEepPHO-TeXHUYECKUM cneuymanbHocTaM, B Poccuinckon ®epepaumm
u Mupe;

- [MepepnoBbie LleHTpbl KOMNETeHUMM MO HanpaBneHuaM «HoBble M MObGUNbHbIE
UCTOYHUKN 3Heprum», KBoagopoaHaa MHPpaCcTpPyKTypa U TEXHOMOMMN», «KTexHo-
NOTMN TPAHCMNOPTUPOBKN 3NTIEKTPUUYECKOMN 3HEPrumn U pacnpeneneHHbIX UHTen-
NEeKTyanbHbIX 3HeprocucTemM», «[MarHocTMka OOBEKTOB pacnpenenmTesibHbiX
ceTen»;

- LleHTp aHepreTU4eckmx cucTeMm byayuero «KIHepmXXMHET», OCYLLEeCTBNAIOWNN
nccnenoBaHus, 9KCMepTu3y, HOPMUPOBaHME, MPOEKTHYH MNOAAEPXKKY HOBbIX
TEXHONOrMM n BU3HeC-NMpPaKTUK.

MapTHepcTBO Energynet ckoHLEHTPMPOBaNo CBOM YCUINA HA COBPEMEHHbIX TEXHO-
noruax pacnpeneneHns aneKTPUYECKOM aHEepPrMm U ynpasneHUs aHepreTUYecKom
rMOKOCTbIO, MHTErpauum pacnpepneneHHblX UCTOYHUKOB 3HEeprum, rnpousBOACTBa,
XPaHEeHUA U 3HEepreTMYeckKoro MNpPUMEHEeHMs BOAOPOAA, HAKOMEeHUS 3NeKTpo-
9HEpPrnn, 3N1eKTPOMOBMNBHOCTU, MHTENNEKTyaslbHOro YynpaB/ieHUS 3HeprocucTe-
MaMM, UCMNONb30BaHUA pacnpefesieHHbIX PeecTpoB. ITU TEeXHONOrMM NO3BONSAIT
B NApTHEPCTBE C HaUMOHaNbHbIMU MOCTaBLUMKAMM 3HEpPreTUUYecKoro obopynoBaHus
co3faBaTb 3pPEKTUBHbIE KOMMJIEKCHbIE PELLEHMS U NPAKTUKKU MO PasBUTUIO CUCTEM
3HeprocHab>xeHus.

Mukporpuabl ana anekTpudukaymm
M30JIMPOBAHHbIX U TPYAHOAOCTYNHbIX TEPPUTOPUNA

Bo MHorux ctpaHax BPUKC nMmetloTcs nsonmposBaHHble M TPYOHOLOCTYMHbIE TEPPU-
TOPUU, Ha KOTOPbIX pa3BUTUE LLEeHTParM30BaHHOW 3HepreTudyeckom MHOpacTpyK-
TYpbl IBNSETCS HEBO3MOXXHbIM NU/IM 3KOHOMUYECKUM He AOCTYMHbIM WwaroM. [ins opra-
HM3aUWN SHEProCHABXKEHMS TaKUX TEPPUTOPUIN 0BbIMHO MCNONb3yeTCca AM3esbHas
reHepaums, paboTtarowas Ha 3aBo3HOM Tonamee. OgHaKo B NocnegHee BpeMs peanu-



3yeTcsa Bce 60Nblue NMPOEKTOB 3HEepProcHab>keHnsa Ha 6a3e rmMbpuaHon reHepauuu,
3a0encTBYOLWEN AOCTYMNHbIE HA TePPUTOPUN BO30O6HOBSIEMbIE UCTOUYHUKN SHEPTUU
M MeCTHble BMAbl TonnmBa. Takme rmbpuaHble UCTOYHUKN 3HEPrnm B KOMBUHauum
C CUCTEeMaMM HaAKOMJIEeHUS 3Hepruun, ynpasnsaeMbiMm Harpy3kaMm n MHTeNNeKTyanb-
HbIMM CUCTEMaMK yrnpaBieHnss 06pa3yloT KOMMIEKCHble TeXHUYECKNEe pelleHns -
MUKporpuasbl. Mo pesynbTataM NpoBeAeHHOro aHann3a pPbiIHOK peLeHnin Ansa aHepro-
CHab)XeHnsa N30IMPOBaAHHbIX U TPYAHOAOCTYMHbIX TeppuTopumn ctpaH BPUKC B 2035
rogy coctaBmT 0KO0 4,5 MNpa Aonnapos.

Bo MHOrmMx cnyyasax aHeprocHab)xeHne n3onMpoBaHHbIX U TPYAHOAOCTYMNHbIX TeppU-
TOPUA NPU  NOMOWM TPAAULMOHHBIX pPELWEHNN WMEEeT BbICOKYHD CTOMMOCTb
(o1 $0,5 no $S2 ponnapoB 3a KBT-u nnun 6onee). KpoMe Toro, AnsenbHasa reHepawms,
GYHKUMOHMPYOWAa Ha OCHOBe YrieBOo4OpPOAHOro TornnmBa, obnagaeT BbiICOKMMU
yaenbHbIMU BbibpocaMu yrinekucnoro rasa (okono 750 r CO2-3kB./kBT-u). Kniouesoi
npobneMon 0518 3TOr0 Kiacca CUCTEM 3HEProcHab)XeHUsa SBNseTCA OOCTUXKEHUEe
CYLWECTBEHHOI0 CHW)XEHUS CTOMMOCTM 3HEepProcHabXXeHmss npu OAHOBPEMEHHOM
COKpalLeHMN BbIBPOCOB Yr/IeKMCNOro rasda U obecrnevyeHMm HeobxoaAMMOro YpoBHS
HaOoeXXHOCTW.

Ona peweHns ykasaHHOM npobnembl Mpu CO34aHMM MUKPOrpmMaoB Heobxoommo
onupaTbCA Ha co3gaHue rubpmaoHOM reHepauun, CcoyeTallen reHepaTopbl
Ha OCHOBe BO306HOBNAEMbIX MCTOYHMKOB 3HEPrMm M MECTHbIX BMOOB TonauBa
C AM3eNbHOM reHepaumen, paboTatowen Ha 6ase 3aBO3HOro Tonamea. lNMpaBUNbHbIN
6anaHc pasnUUHbIX BUMOOB reHepauum Mo3BOosiSeT MOJyYMTb JIyulWyr CTOMMOCTb
3HeprocHab)xeHms Npm obecrnevyeHnmM HY>KHOro YPoBHS BbIOPOCOB Yr/IEKMUCNOro ra3a
M HaleXXHOCTM 3HeprocHab)xeHns. BTOpbIM Ba)KHbIM CPeACTBOM peLleHns Npobnembl
ABNAETCA MHTENNEeKTyaslbHoe ynpaBleHne 3HEepreTUUYecKom FMOKOCTbO OO6BbEKTOB
MUKporpuaa (MaHeBpeHHoOW reHepauuen, HaKoNUTEeNSaIMU 3N1eKTPO3HEpPrumn, ynpas-
naeMon Harpyskon). YacTo OonosHUTEeNbHble 3aTpaTbl, CBA3aHHble C CO34aHMEM
B paMKax MUWKporpmaa HeobXxoOauMbiX WCTOYHMKOB 3HEPreTUYeckKom rnMbKoCTU
W CPeACTB ynpaB/ieHUs UMK, MOTYT gaTb gononHutenbHble 10-20% CHUXXeHUs CTou-
MOCTU 3HEProcHabXxeHus.

KntoueBbIMM TEXHONOTMYECKUMU peLleHMaMMU ONS OpraHusaumm MUKPOrpuaos
N30NPOBAHHBIX U TPYAHOAOCTYMNHbIX TEPPUTOPUIN ABNAIOTCS:

- CpeactBa UMdpoBOro MHoronapaMeTpuUYecKoro MoaennpoBaHus Onas onpepe-
NeHnsa cocTaBa 3HepPreTMYecKoro o6opyaooBaHUs, ONTUMaNbHOINO MO KPUTEPUIO
CTOMMOCTU 3HEProcHab>XeHMs C y4yeTOM [OOCTUMIXKEeHUS TpebyeMoro ypoBHS
BbIBPOCOB YrNEKUCNOro ra3a u YpoBHS HaQeXXHOCTU 9HEProCHabXXeHus;

- ABTOMaTM3MpOBaHHble FMbpMOHbIe 3HepreTUYeckrue KOMMeKcbl, obecnednBa-
lolMe COBMECTHOe yrnpaBfieHMe reHepaTtopaMu, paboTarwmMMM Ha pPasnYHbIX
MCTOYHUMKAX SHEPruu;

- CucTeMbl HaKoMEHUA 3HEPrMn PasnuuyHoro Tvna (B T.4. HaKoMnjaeHne aHeprum
B BOAOPOAHOM LMKIe), obecrneumBatome MMKPOrpmna, AonoaHUTENbHbIMU NCTOY-
HUKaMM 3HEPreTUUYEeCKoM NMOKOCTU;

- CpeacTBa nopaepXXaHuUs pPeXMMHOM  YCTOMYMBOCTM B CUTyauuu paboTbl
6€e3 onopHoM pyHKLUM AN3eNbHOM reHepaLunu;

- WHTennekTyanbHble CUCTEMbl YyrnpaBrieHus, obecneuymBalome KOMIMEKCHOe
onTMManbHoe yrnpaBfeHne NCTOYHUKAMN SHEPTUN U IHEePreTU4ecKom rmbKocTy;

- OHTONOrnyeckme nnatdopMbl, OCHaLEHHbIE CPeaCTBaMMN CEMaHTUYECKUX TEXHO-
norMm M nNpou3BOACTBA JIOFMYECKOro BbiIBOOA, OCHOBaHHble Ha MPUMEHEeHUU
MeXxxayHapogHbix ctaHgaptoB CIM n OWL, gnsa cosgaHus n BeaeHUs oTpacneBblX
MHPOPMaLIMOHHbIX MOAENeN 3HEePreTUYECKNUX 06 bEKTOB.
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Kewnc: LUndposoe mogenmpoBaHue

ANna onTUMU3aL UM 3HeprocHabxeHus
M30JINPOBaHHbIX MUKPOrpPUA OB

Jlokaumsi:  panbHEBOCTOYHbIE  PErnoHbl
Poccuun, o6bekTbl Ha BnvykHeM BocToke.

NpobnemaTtuka: onpegeneHme 3KOHOMMU-
YEeCKM ONTMMaNbHOrO COCTaBa MOLLHO-
CTen AN SHEepProcHab)XeHus W30anpo-
BaHHOW TeppuUTOPUM C LOOCTUXKEHMEM
CYLWECTBEHHOIO  CHWXEHUS  YPOBHS
Bbibpocos CO2.

PeweHune: co3pgaHme rubpuaHbIX 3N1eKTpo-
CTaHUMMW WU  MMHU-CETEN B COCTaBe
ausenbHou reHepauun, BU3 n nctoyHmkos
9HepreTMYeckom rmbkocTn (ynpaBnsemMomn
Harpyskmn n\unm cnMcTem HakoneHns aHeprum).

AddeKT (pacueTHbIN): COKpalleHne CTOUMMOCTM SHep-
rocHab)XeHunss Un30NMpoBaHHOM TeppuTopum Ha 40%,
COKpalleHune BbibpocoB CO2 Ha 80%.

Keunc: CozpaHue yHusepcanbHou CIM-mopenu
And n3onMmpoBsaHHbIX MUKpPOrpnaoB
Jlokauma: panbHEBOCTOUYHbIE pernmoHbl Poccun.

MNpobnemaTuKa: BbiCOKas TPYAOEMKOCTb M CTOMMOCTb MHTerpaumm mHbopmaum-
OHHbIX CMUCTEM W CUCTEM aBToMaTu3auMW, BbICOKAs TPYOOEMKOCTb U CTOMMOCTb
cbopa OaHHbIX, HeobxoauMbix ONA HapoéxXHom paboTbl M pernameHTUPOBaAHHOW
aKcnnyaTauum M30aMpoBaHHbIX MUKPOrpUaoB.

PelleHne: co3gaHMe MalUMHOYUTAEMbIX OHTONIOTMYECKUX MoaeNnel MUKPOrpuaoB
Ha 6ase CIM, uHTerpaums Ha OocHOBe Mojesnel PasHOPOAHbIX MHGOPMALMOHHbIX
cucTeM.

ApdekT (oKMpOaeMbil): CHUKeHMe 6onee yemM Ha 30% CTOMMOCTM CO3AaHUA
M 3KcniyaTaumm MHGOPMALMOHHBIX CUCTEM AN U30JUPOBAHHBLIX MUKPOrpMOoB
3a CYET NOBTOPHOI0 UCMOJIb30BaHMA U MHTeponepabenbHOCTU 3/1IEMEHTOB CUCTEM.



Kenc: besyrnepoaHbii MUKpoOrpua Me>xayHapoaHou
apKTUYEeCKOM CTaHUUUN KCHeXXUHKa»

Jlokaumsa: apKTuueckumin permoH Poccun.

MpobneMaTtuka: opraHMsaums  aBTOHOMHOIO
6e3yrnepogHoro 3HeprocHab)xeHus
06BEKTOB M30IMPOBAHHbLIX W TPyAHOOO-
CTYMHbIX TEppUTOPUIA C CYpPOBbIMMU
KIMMaATUYECKUMM YCNOBUAMMN.

PeweHne: co3gaHme  nNonuroHa
onsg anpobaumm U SKOHOMUYECKOM
OLEHKM UCMnonb3oBaHMA BOOO-
POAHbIX TEXHONOMMM AN U30Nu-
POBaHHbIX W TPYAHOAOCTYMHbIX
NnocenKoB, co3faHue rnbpuaHom
SNEeKTPOCTaHUMM Ha  OCHOBe
3Heprum BeTpa C HaKonmieHueMm
3Heprun B ¢opMe Bopopoaa
n Tenna/xonopna.

AddekT (oXKmamaembin): BbiCOKas
pecypcHasi aBTOHOMHOCTb Ha 6ase
6e3yrnepoaHbIx MCTOYHUKOB
aHeprmn, obecrneumBaemas 3a cuyeT
HaKonneHns  aHeprum B ¢opme
BOJOPOAA Ha CEMb CYTOK LUTUNSA.

MapTHepcTBO Energynet npeapnaraeT 3anMHTepecoBaHHbIM npeacTaBnTendaMm CTpaH
BPUKC:

1. WHCTpyMeHTanbHble CcpeactBa TEXHUKO-3KOHOMMYECKOr0o MOAenMpoBaHUA
W YCNyrv no pacyeTy ONTUMasbHbIX KOHOUTypaunim N 3KOHOMUYECKMX 3pdeKToB
co34aHuns N MogepHM3aLUN MUKPOrpPUAOB;

2. TpoeKTupoBaHMe MUKPOrpua0B C BO3MOXHOCTAMM yrpaBieHUs aHepreTu4ecKom
rMOKOCTbIO;

3. Co3paHue MMKPO- U MUHUTPUAOB Pa3NIMYHOW CNIOXKHOCTH;

4. OHTOnornyeckyto nnatoopmy OSA, npegHasHadeHHY O715 pelweHus 3apad
CUCTEMHOI0 MHXXWUHUPWUHra, B TOM umncne CIM-mMopoennpoBaHuUs aHepreTu4eckmx
06BHEKTOB;

5. Co3paHue 3KcnepuMeHTanbHbIX MOJIMIOHOB ANA U3YYEeHUS U OEeMOHCTpauum
HOBbIX TEXHUYECKNX peLleHnn Ans MUKPOrp1MaoB (B TOM yMce, Ha OCHOBe BOLO-
POAHbIX TEXHONOINIA).
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LindpoBbie pewieHua ang MmoaepHusaumm
U3HOLWEeHHOU ceTeBOU MHPPACTPYKTYPbI

B ctpaHax EPUKC ueHTpanm3oBaHHble 3HEPreTUuYeckne CUCTEMbl MHAYCTPUANbHOIO
yKnaga Hadanu cknagpiBaTbCa B MNPOLWIOM BeKe, Korga 6binn pacnpoCcTpaHeHb!
opyrme TpeboBaHMA K OOCTYMNHOCTWU, HaAEeXXHOCTWU, KayeCTBY 3HEpProcHab)eHus.
KpoMme Toro, 3a roabl CyL,ecTBOBaHUS pacnpenennuTesibHoM CeTu B MHAYCTPUANbHbIX
3HeprocmcTeMax em Ha NpakTUKe yaensanocb MeHblle BHUMaHUS, YEM cUCTeMoobpa-
3YIOLMM 31EKTPOCTAHLUMAM M 06beKTaM MarmcTpanbHom ceTu. B aTom cBA3n pacnpe-
OENUTENbHbIE 3NEKTPUYECKME KOMMEKCbl 4aCTO XapaKTepu3ylTcs CcerogHs
BbICOKOM CTEMeHb M3HOCa M MOPaNibHOro cTapeHna obopynoBaHus. B To ke BpeMs
pacnpegenuTenbHble CeTU ABNAKTCA MNocnegHMM WHPPACTPYKTYPHbIM 3BEHOM
B LLeMNOoYKe NOCTaBKM 3IEKTPUYECKOM SHEPIUMN MOTPedbUTENAM, OT X paboTocnocob-
HOCTM 3aBUCUT YO0BNETBOPEHHOCTb NOTPebUTENEN AeATeNbHOCTbIO BCEN SHEpPreTu-
yeckon cuctembl. 0QHOBPEMEHHO C 3TUM, MaclTabHoe pa3BuTUe pacnpeaenéHHom
9HEepreTUKM, NosABIEHNE HOBbIX TUMOB Y4aCTHUKOB 9HEProobMeHa, a Tak)Xe 3agauun
yrnybneHua anekTpnoduKaumm TeppUTOPUNA CYLLECTBEHHO MOBbIWAKT TpeboBaHUs
K pacnpepnenuTesnibHbiM CeTAM KaK K/oueBOWM WHPPACTPYKTYPHOM KOMMOHEHTEe
3HepreTMYeckoro nepexopa. B HacTosiwee Bpema 6narogaps HOBbIM LUPPOBbLIM
TEXHONOrMAM U OOCTWMXKEHUAM B 3JIEKTPOTEXHUKE MOSABUIACb BO3MOXXHOCTb
ONA CYLWEeCTBEHHOro yNy4lleHMsa NoTPebUTeNbCKUX XapaKTepUCcTUK pacnpenenu-
TenbHOW ceTu. HoBOe NOKONeHMe TaKUX CceTer MOXHO HasBaTb LMOPOBbIM.
Mo pesynbTaTaM NPOBEOEHHOr0 aHanmM3a PbiHOK LMOPOBbLIX pacnpepenmnTenbHbIX
anekTpuyeckmnx cetenm cTtpaH BPUKC B 2035 roamy coctaBut 6onee 951 mnpa
nonnapos CLUA.

KnioueBoi npobneMon MoaepHusauMn pacrnpepenmTenibHOM CeTU Ha OCcHOoBe
COBpPEMEHHbIX LMPPOBbIX N 3/IEKTPOTEXHUYECKUX TEXHOIOMMA SBNSeTCS 3aMeTHoe
yBenMyeHne pacxofoB Ha KanuTanbHble M OMNepaunoHHble 3aTpaTbl U, Kak cnep-
cTBMe, yBenuyeHwe TapudoB Ha TPaHCMHOPT 3NEeKTpUYeckon 3IHeprun. OgHako
nyywmne nNpakTUKM MoaepHU3auMm OEeMOHCTPUPYIOT BO3MOXKHOCTb CYLLECTBEHHOI0
ynyuJlleHns QOCTYNHOCTM, HAOEXHOCTM M KayecTBa aHeprocHabxxeHuns 6e3 yBenm-
yYeHua Tapuda Ha ceTeBble YCNyT.

Ona peweHus npobnemMbl HEOGXOAMMO OCYLIECTB/ATb KOMMIEKCHOE U3MEHeHue
TEXHMYECKOW, (YHKUMOHANbHO-OPraHM3auMoOHHOM U 3KOHOMWKO-NPaBOBOM
MoJesnien ceTeBOM opraHn3aLmm Npm NOMOLLM CNeayowmnx peLeHmni:

- [naHMpoBaHMe pa3BMUTUA CETU HA OCHOBE CTPYKTYPUPOBAHHOM reonHdopmaum-
OHHOM MaTeMaTuyecKon Moaenn, chopMMpPOBaAHHOM Ha MNPMHLMMNAX OTKPbLITOM
oHTONormu (CTaHaapTax NOCTPOEHUA MOAENU CETH);

- [lepexopn OT paguanbHOM K KONbLEBOW N CIOXXHO-3aMKHYTOM TOMOJIOTUAM CEeTU
3a cyeT BBOAA asibTEPHATUBHbBIX MAapLIPYTOB NOCTABKU 3/IEKTPO3HEPrumM noTpe-
6UTENO N aBTOMATUYECKMX NPOTUBOABAPUMHDBIX ONEPaTMBHbIX MEPEKTIOUYEHUN;

- Wcnonb3oBaHMe BbICOKOABTOMATU3MPOBAHHbLIX KOMMYTALMOHHbLIX annapaTos,
nepexoa OT  WCMNONb30BaHMA  TPaOMUMOHHLIX  ABYX-TPaHCOPMAaTOPHbIX
NOACTaHLUMIN K TOYKaM TpaHCchopmaunm;

- BHeapeHuve npuMeHeHUa reoMHPOPMaLMOHHOM MOOENN CeTU BO BCex bu3Hec-
npoueccax ceTeBoM KoMNaHuM (ynpaBneHue OTKJIUYEHUAMU, ynpaBfieHue
pa3BUTMEM, YMNpaBfieHME TPAHCMOPTOM 3/IEKTPUYECKOW 3HEepruu, ynpasneHue
doHAaMU 1 aKTUBaMMU);

- BHeaopeHue aBTOMaTU3MPOBAHHbLIX aNrOPUTMOB BbIIBNEHUS, JloKanusaumm
M NUKBMOAUMM aBapui, NogaepXmBawwmx paboTy c obbekTamm pacnpe-
DEeNéHHOW 3HEePreTUKK, OHanMH CUCTEM MOAOEPIKKU NPUHATUA PELUEHUN;



- TMepexon Ha NPeAUKTUBHYIO CUCTEMY YMNpaB/ieHUs aKkTUBaMM, Korga Bce aKTMBbI
pacnpepnenuTesnibHoOM ceTu ¢GopManbHO KhaccuMdUUMPOBaHbI, OMNKUCaHbl BUAb
nx nedekToB, NocneacTeuit aTUx AedeKToB, CnocoboB M CTOMMOCTU YCTPaHEeHUS
3TUX nedeKToB M NOCNeacTBUN B NPUBA3KE K reonHGOPMaLNOHHON MOAENU CEeTU;

- PeuHXWHUPUHI BCel NONHOTbI BU3HEC-NPOLLECCOB U OpraHM3aLUMOHHbIX Moaenemn
paboTbl CEeTEBOM KOMMaHUU - NonHasa uudposas TpaHchopMaLmsa 0eaTeNIbHOCTU;

- PasBuTMe U BHeppeHue npodeccuoHanbHOM MNOAroTOBKU M MepenoaroToBKM
MH>XEHEepPOB M ONepaTUBHOroO NepcoHana B 06acTy LMPpPoBbIX ceTeMN.

na cospaHus LLVI(IJpOBOVI pacnpenenMTeanoﬁ SﬂeKTpMLIeCKOlZ CeTUn NCNoJib3yrTCA
cneaywwme oCHoBHble TeEXHUYECKUe pelleHuns:

- CTpyKTypupoBaHHasa reonmHdopMaLUMOHHAsA MaTeMaTuyeckas Mopaesb CceTun -
UMbPOBOMN ABOMNHUK;

- Cuctema umdpoBOro MnNpPoOeEKTUpoOBaHMA, paboTawowaa Ha 6asze uudpoBOro
OBOVHMKA 9NEKTPUYECKON CeTH;

- KoMnaKkTHble U npocTble PyHKLUMOHaNbHbIE aHanoru uMdpoBbix NoACTaHUMA —
TOYKM TpaHCchopMaUnK;

- WHTennekTyanbHble, He Tpebyowme MHAMBUAYASIbHbIX HAaCTPOEK aBToOMaTuye-
CKMe KOMMYTaLMOHHble annapaThbl;

- Cuctema onepaTUMBHOrO YynpaBneHus, paboTawwas Ha 6ase uUudpoBOro
OBOVHMKA 9NEKTPUYECKON CeTH;

- WHTennekTyanbHaa cucteMa penemHon 3awmTbl, NOCTPOeHHas Ha 6a3e MybTua-
reHTHOro noaxona.

Kenc: UndppoBom palloH aINneKTpu4YecKomn cetu
Jlokaumsa: o>XKHble pernoHbl Poccun.

MpobnemMaTtuKa: NpPenMyLLEeCTBEHHO BO3AYLIHbIE 3JIEKTpUYe-

CKMe ceTun, nsHoc 6onee - 70%, SAIDI (cpeaHsa NPoOACIKN-

TeNbHOCTb OTKJ/IlOYEeHUA noTpebuTtenen) - 16 yac./roa,

OOCTYNHOCTb NO Ka4yecTBY 3/1IeKTpPo3Heprun - 68%,

OOCTYNHOCTb AN NOAKKYEHMS HOBbIX MOTPebun-
Tenen - 34%.

PeweHune: cosgaHMe aBTOK/lACTEPHOM CeTu
C ONTMManbHOM KOJIbLLEBOM TOMONOrmMemn,
MOAEepHM3aLUmsa U3HOLWEHHOro obopyaoBaHuUs,
BHEAPEHME CUCTEMbl NOAAEPXKWU MNPUHATUSA
pEelWeHNn Ha OCHOBE UMPPOBOro ABOMHUKA,
npoBeAeHne OPraHM3auUMOHHbIX M3MEHEHUN
B CETEBOM KOMMaHUMN.

ApdexkT (0XKMpaembln): KPUTUYECKU U3HO-
LWEeHHble aKTUBbl — OTCyTCTBYIOT; SAIDI - MeHee
2 yac./rof; OOCTYMHOCTb MO KauyecTBY 3/IEeKTPO-
aHeprumn - 100%; oOCTYNHOCTb AN NOAKNOYEHUS
HOBbIX noTpebutenen - 100%, noTepu 3anekTpo-
aHeprum - MeHee 5%, cHu>xxeHne OPEX - He MeHee
yeM Ha 40%, EBITDA onepaTtopa ceTeBOM KOMMNaHUU -
6onee 20%.
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Kenc: PacnpegeneHHas aBToMaTusauusa
KakKk nogcucteMa Smart Grids

Jlokauus: ceTeBble KOMNaHUM bpasunnum

MNpobnemaTuka: MNpPenUMyLLECTBEHHO BO3AYLUHbIE
aNeKTpUUYECKmne ceTn, 3HaunTeNbHas nospexxaae-
MOCTb, OTBETCTBEHHOCTb CeTeBbIX KOMMaHUN -
KOHLL,eCCUOHepOoB Nepen noTpebuTenaMm.

PeweHune: YcTaHOBKa B BO34YLHbIX pacrnpene-
nuTenbHbiX ceTax 6onee 4000 wHTennekTy-
anbHbIX CEKLUUOHUPYOWMX YCTPOUCTB (pekno-
y3epoB), obecneumBaloWwmx aBTOMaTMYecKoe
BblAeNeHMe MOBPEeXXAEeHHOro Yy4yacTKa CceTu
npwv BO3HUKHOBEHWW aBapun.

AdpdekT: YnyuweHmne nokasatena SAIDI Ha 20%.

Keunc: MHTenneKTyaanaﬂ cuctTemMa 3aluTbl
UM aBTOMaTUKUN 3HeprocucTem
Jlokaumsa: permoHbl Poccun.

MpobneMaTtuka: BHegpeHMe UMPPOBLIX TEXHONOrUmn
no cTaHgapty M3K 61850 B nopaBnslowWweM
6ONbWMHCTBE C/y4YaeB MNPMBOAUT K YBENUYEHUIO
CAPEX n OPEX Ha co3pgaHune uUMPppOBbIX CUCTEM
3aWmTbl M aBTOMaTUKM Ha 50-70% pna noacTaHuUUn
110-500 KB. lNMpn aTOM Tak>Xe NMPoOUCXoaUT CHUXEHUe
rnokasaTenem HapgeXHoCTU - KO3IPPULMEHT roToB-
HOCTU No paay ¢yHKuuMM cHmkaetca ¢ 0,96 mo 0,8
MU HUXKeE.

PeweHune: co3pgaHuMe  UHTENNeKTyalbHOM  CUCTEMbI
3almTbl M aBTOMATUKK, 061aAatoLLen CBOMCTBaMU CaMOHa-
CTPOMKMK, CaMoopraHm3auum u CaMOBOCCTaHOBJIEHUS. 4
PeweHne cTpouTca Ha 6a3e nNpMMeHeHUs MeTonoB [/
NPOrpamMMHOro pesepBupoBaHuUS GYHKUUM BMeCTO /|
annapaTHOM M36bITOYHOCTW. T.e. MPU OTKa3e MUKPO- |
NPOLLEeCCOPHOro yCTPOMCTBA 3alUUTbl pe3epBMPOBaHME | ===
obecneumBaeTcs 3a cuyeT wMurpaumm (3a Bpewms,
He npesblwaowee 100 Mc) ¢yHKUUA OTKasaBLUEro
YyCTPOMCTBaA Ha ppyrve YCTPOMCTBA, Haxopswmecs
B paboTe.

\
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AdpdekT: cHmxeHne CAPEX n OPEX Ha 30-40% no cpaBHeEHUIO C TpaaAULMOHHbIMUA
(HeundpoBbIMU peLIeHNSAMU), CHUXKEHNE CTOMMOCTU BNnageHua oo 2-x pas no cpas-
HEHWIO C TUMOBbIMU peLleHNaMm ans uMbpoBbIX NOACTAHLUWMN, NOBbIWEHWE KO3pdU-
umeHTa rotoBHocTu go 0,98-0,99.



MapTHepcTBO Energynet npeanaraeT 3aMHTepecoBaHHbIM NPeACTaBUTENAM CTPaH
BPUKC:

1. KoMnneKcHble pelleHns no MoaepHM3aumnm pacnpenenmTtenbHblX ceTen, obecne-
yMBalOLWMEe pPOCT HAOEXHOCTW, KayecTBa, [OCTYMHOCTU 3HeprocHabxeHus
6e3 yBenmueHnsa TapudoB ana notpebutenen;

2. UudpoBble MHCTPYMEHTbI 4N aBTOMATU3UPOBAHHOIO NOPOXXAAKLLErO NPOEKTU-
poBaHWA pacrnpepenmTeNibHbIX 3NEKTPUUECKUX CeTel, B TOM Ymcie ¢ 06bekTamu
pacrnpefeneHHon aHepreTUKK, C BO3MOXHOCTbIO ONTUMasbHOro nogbopa o6opy-
L0BaHUS 1 aBTOMATUYECKOro GopMMPOBaHNS CXEM U NapaMeTPoB TEXHOMOIrMYe-
CKUX 3aLUMT;

3. TexHonorun4yeckue peweHna ona nHTenneKTyalbHbIX CUCTEM 3allNTbl U aBTOMa-
TUKUN ANEKTPUHECKUX ceTen;

4. NHTennekTyanbHOe KOMMYTaUWMOHHOE 1 cunoBoe npeobpasoBaTesibHoe o6opy-
LOBaHMe ANa CTPOUTENbCTBa W MOAEPHM3aUUM pacnpepenuTesNbHbiX ceTen,
a TakXe MHTerpaumMm o6beKkToB pacrnpefesieHHOW 3HepreTUKM B pacnpenenu-
TesbHble CeTu;

5. WcnbiTaTenbHble KoMMnieKchl, obopyaoBaHWe M YCNyrM Mo TecTUPOBaHMUIO
N NPOBEeAEHUIO UCTIbITaHUN 3/IeKTPOTEXHMUYECKOro 060pyaoBaHMS, CXeM 1 Napa-
MeTPOB 3aLUNTbl U aBTOMATUKM pacnpenennTenbHbiX 3NeKTPUUECKNX CeTel.



UHTepHeT 3Heprum Ana pasBuTUsa KOMMYHaJNIbHOMU
MHPACTPYKTYpPbl rOPOAOB U NOCENIeHUMn

Mpecnenys uenb ¢opMUPOBAHUA HOBOMO TEXHUKO-3KOHOMWYECKOro Yyknaga,
CBSA3aHHOro C NOCTUHAYCTPUanbHOM TpaHchopMaumen ropoaos, WMPOKUM pacnpo-
CTpaHeHneM B NPOMbILWNIEHHOCTU, CENIbCKOM X039MCTBE U Ha TpaHCcnopTe Knbep-dun-
3UYECKMNX CUCTEM, NEPEXOAOM K UHTENNEKTYyanbHbIM UMPPOBbLIM CUCTEMAM ynpaB-
NeHns ropoackmMm  MHbpacTpykTypamm KU cepBucamu, cTpaHbl  BPUKC
3aMHTepecoBaHbl B CO34aHUN 3HEpPreTUYEeCKUX CUCTEM HOBOro NokKoneHus. YacTo
Takne cUCTeMbl HasbiBaloT MHTEpHETOM 3Hepruu, Tak Kak OHW obecne4ymBaloT
6EeCLIOBHYIO MHTErpauunto pacrnpeneneHHbIX akTUBHbIX NOTpebuTenen, UCTOHHMKOB
SHEpPrunm n 3HepreTUYEecKom rMbKOCTU, a TaKXKe WMHTeNNeKTyanbHOe yrnpaBleHune
9HepreTU4ecKUM 06MeHOM Mexxay HUMU. IHTepHEeT 3Heprum co3gaeT BO3MOXXHOCTU
0N pasBUTUA HOBbIX 3JHEpPreTUYeCKMX MNpPaKTUK, NOBbiwWeHU 3PDEeKTUBHOCTU
MCNONb30BaHMA pacnpeneneHHbIX UCTOYHMKOB 3HEeprun, BOBNeYeHUs B 060poT
MCTOYHMKOB 3HEPreTU4YecKom rmbKoCcTH, OKa3aHMs aboHeHTaM CeTu pa3HO0bpasHbIX
LMOPOBbLIX N SHEPreTUYEeCKUX CEepBUCOB, B byaylwemM - MHTerpauum pasnnyHbiX
rOPOACKUX CUCTEM B €AMNHYI0 MyNbTU-MHOPACTPYKTYpY. Mo pedynbTaTaM npoBeneH-
HOro aHanusa pblHOK cucteM WHTepHeTa aHeprum cTtpaH BPUKC B 2035 roay
COCTaBUT 0KOJ10 4,8 Mnpa 40N1apoBs.

KnioueBoi npo6nemMoit MHTerpauMmM M COrnacoBaHHOro ynpaBneHus pacnpege-
NEHHbIX aKTUBHbIX a6OHEHTOB 3HEProCUCTEMbI, TaKMX Kak MpoCbloMepsbl, pacnpene-
NEHHbIX MCTOUYHMKOB 3HEPruu, CUCTEM HaKOMMeHUs 3Heprun, anekTpomobunen
ABNAETCA POCT CBA3AHHbIX C 3TUM N3O EPIXKEK B YC/IOBMAX HapacTaloLLen COXHOCTH
yrnpasneHns. Mo>KHO BblAeNnTb TPU TUNa TaKNX N30epxKeK:

- TpaHCcaKUMOHHbIE M3OEPXKKWU, CBA3aHHble C OpraHM3aumMen 3KOHOMWYECKOro
B3anMMoaencTBmsa (3ak/oueHne OoroBopos, y4yeT, GUHaAHCOBbIE pacyeThbl, ypery-
NMPOBaHME pasHorfiacuii), pacTylue rno Mepe pPocTa 4YMcnia akKTUBHbIX y4yacT-
HMKOB PabOoTbl 3HEProCUCTEMDI;

- WN3pep>XKkn MHGOPMALMOHHON WHTErpaumu, cBa3aHHble C Heob6XO0AMMOCTbIO
BKJIIOYEHMA 6ONbLIOro YmMcna y4aCTHUKOB paboTbl 93HEPrOCUCTEMbI B KOHTYpbI
ynpasneHns 1 MHGOPMaLMOHHbIE KaHasbl 06MeHa aHHbIMU U KOMaHOaMU;

- WU3pep>kn ¢puanyeckon (3/1eKTPOTEXHUUYECKON) MHTerpaunum HosBoro obopyno-
BaHWA B 3NIEKTPUYECKYIO CETb, CBA3aHHbIE CO C/TIOXKHOCTbIO obecneyeHns Haaex-
HOCTM 1 6e30MacHOCTM PaboTbl CETU, a TaKXKe YCTONUMBOCTU PEXXUMOB ee PyHK-
LMOHMPOBAHUA NPU 6OJbLLIOM YMCe aKTUBHbIX abOHEHTOB.

be3 peweHna 3Ton KN4YeBOW NPO6GAEMbl 0XXUOAEMbIN POCT PYHKLUMOHANBHOCTU
SHEeprocmcTeMbl OyaeT COMPOBOXAATbCA CYLWECTBEHHbIM pPOCTOM CTOMMOCTMU
eé copep)xaHusa. OCHOBHOM MOAXOA K PELIeHMI OMMCAaHHOM MPob6nemMbl COCTOUT
B TOM, YTOObl MepenTn OT pa3fdesnibHOro ynpaB/ieHUs 3KOHOMUYECKUMMU OTHOLLEe-
HMAMU, MHOOPMALMOHHBIM OOMEHOM W CUIOBbIMU YCTPOMCTBaMU Npu GOpMMPO-
BaHMW PEXWMMOB Mnepefadn 31eKTPO3HEPrMn K yNpaBneHUD 3HepreTU4ecKMMun
TpaHcakKuuaMn, 06begmMHAKWMMM BCE 3TU TPU TUMNA B3aUMOLAENCTBUSA. TeXHUUYECKHN
9T0 obecneunBaeTCs 3a CUET cornacoBaHHoM paboTbl CnefyrLwmx CUCTEM:

- Transactive energy: ocyluecTB/eHNE KOMMEPUYECKOWM COCTaBNAOLWEN aHepreTuye-
CKUX TpaHCaKUUiA, B KOTOPOM NPOUCXOOUT NOSTHOCTbIO aBToMaTuyeckoe ¢opMmpo-
BaHMe U 3alMLIEHHOE XPaHEeHWe CMapT-KOHTPAKTOB, GUKCUPYIOWKUX NapameTpbl
9HepreTUUYECKNX TPpaHCaKLUMin, Bepudumkauma nx UcrnonHeHmsa, UHaHCOBbIN pacueT



Mo UCMOSIHEHHbIM 0653aTeNnbcTBaM, GUKCaLMSA PACXOXAEHNI U CMOPOB, MCMONb30-
BaHMe OaHHbIX 419 UX PaspeLleHms N UCMONTHEeHWE KITMPUHIOBbLIX QYHKLNIA.

- Internet of Things: ocywectBneHne MHGOPMaLMOHHOW COCTaBNSOWEN SHepre-
TUYECKMX TPaHCaKLUMI, B KOTOPOW MNPOMUCXOQUT MexxMalwunHHoe (M2M) B3ammo-
pencrteme n obMeH BCeMW HeobXOOAMMbIMU AN 3HEepPreTUYEcKMX TpaHcakKuum
MHPOPMaLIMOHHO-YNPaBASAIOWMMH curHanamm Mexnay obopynoBaHMeM
abOHEeHTOB M WX MNPOrpaMMHbIMWU CUCTEMaMKU, OOCTYMN MNPOrpaMMHbIX CUCTEM
K JIOKanbHOM aBTOMaTUKe 060pynoBaHUSA U/MAN NOKanbHbIM CUCTEMAM ynpaB-
NeHus, a Takxke GpopMUpoBaHME, XpaHeHWEe 1 NpefocTaBneHne LMdpoBbIX OBON-
HUKOB U LMPOBbLIX TEHEN CUCTEM abOHEHTOB U MX 060pyaAoBaHUS, paboTa BCno-
MoraTesibHOro NPOrpamMMHoOro obecneveHuns ans Me>XMaLLUMHHOTI0
B3aMMOOENCTBUS.

- Neural Grid: ocyuiecTBneHne ¢usnueckor (aN1eKTPOTEXHMYECKON) COCTaB-
NAKWen aHepreTUYEeCKNX TPaHCaKLUUI, KoTopas npu Heob6xoauMMoCcTU nopaep-
YXMUBaeT AeLeHTpannM3oBaHHOe perynnpoBaHue napaMeTpoB NepeToKa 3/IeKTPo-
9Heprum B uUensax ¢GopMUMpPOBaHMA  HeobxoguMmoro ans  peanmMsaumu
9HEepreTUYeCKMUx TPaHCaKUMIM pexxruma nepepaym 3NeKTpPo3Heprum B yCNoBUSAX
OLHOBPEMEHHOM peannsaumm MHOXeCTBa 3HEPreTUYECKNX TPpaHCaKLUNA.

[na cospaHusa cnctembl MHTepHeTa 3Heprmm Ncnosib3yrTcHd cneayroume oCHOoBHbIe
TeXHNn4yeCckKmne peeHm4A:

- TpaHcakumnoHHasa undpoBasa nnaTdopMa 1 Nosb3oBaTENIbCKUE NMPUNOXKEHMUS;

- loT-nnatdopma, UHTENNEKTyallbHble CYUETUMKM, OATUYNKN, CEHCOPbI U aKTyaTopbI;

- Perynatopbl nepeToKa MOLLHOCTK (3HepreTuyeckune poyTepbl), ONopHbIe peryns-
Topbl banaHca MoOWHOCTK (aHepreTnyeckue xabbl), perynatopbl Bblaaum (notTpeb-
neHuna) MouWwHOCTU (sHepreTMyeckue nopThl), afganTUBHaA penevHasa 3awuTa
M aBTOMaTUKa;

- WHTennekTyanbHble CUCTEMbl YNpPaBfieHMs, B TOM YUCNe OpraHM30BaHHbIe
Ha NPUHUMNAX OeUeHTParIM30BaHHOIro MyIbTUareHTHOro ynpasfieHUs.

HoBble aHepreTuyeckme NpakTUKK, CBA3aHHbIE C BOB/IEYEHUEM B aKTMBHOE B3anUMO-
OEeNcTBME MHOXXECTBa YYaCTHUKOB 3HEProobMeHa, Takne Kak yMHoe notpebneHue
9Hepruun, yyeTHo-pacuyeTHble cepBucbl (meter-to-cache), arperatopbl pacnpepe-
NEeHHbIX 3HepreTUYeCKMX pecypcoB, YMHble coobLiecTBa 1 NOKabHble aHepreTuye-
CKMe pPbIHKK, MO Mepe MaclTabmpoBaHUa byayT peanm3oBbiBaTbCsA Ha TEXHOIOMMAX
NHTepHeTa aHepruu.

Kemnc: YMHOe noTpebneHue aHeprum

Jlokaumnsa: o06beKkTbl ¢ 60NbWIMM 3HEpPronoTpebeHmnem
(ToproBble LLeHTpPbI, NefoBble apeHbl, pecTopaHbl pacT-
¢yn, npombilWfieHHble nNpeanpuatusa) - 6onee
150 o6bekTOB B Poccumn.

MpobneMaTrKa: akTUBHbIE NMOTPEOBUTENN, UCNONb3YS

HOBOe 3HepreTuyeckoe obopynosaHue (BU3,

TensoBble HACOCbl, HaAKOMUTENW, YrnpaBAseMYIO

HarpyskKy, 3apagHble CcTaHuuu), BCTpeyalTce

CO MHOXXECTBOM TPYyAHOCTEN, ANS pPeLeHns KOTOPbIX
TpebyeTcs npuBnedYeHne OecaTKa BbICOKOKBanndu-
LMPOBaHHbIX CNeLnanncToB, YTO MOXXeT cebe No3Bo-
NMNTb He Kaxkabln bU3Hec.
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PelieHue: nporpaMMHO-annapaTHbIM KOMMNJIEKC ynpaBieHus notpebneHnem Ha base
WCKYCCTBEHHOIO0 WHTENNIeKTa nMpeBpallaeT 3HEeproxo3samcTtBo MnoTpebuTens
B KYMHYHO» MUKPOCETb, CBA3bIBasA MeXAy co60M Ha NPUBGOPHOM YPOBHE NPU MOMOLLLM
OATUYMKOB N KOHTPOJI/IEPOB BCe YCTPOMCTBA U BbICTpamMBasa Ha YPOBHE «UUPPOBbLIX
OBOMHMKOB» 3TaNloHHOe noTpebfieHMe KOHKpPeTHoro obbekTa. [NaBHas 3apada
KOMMeKca npu cobnioaeHnn 3agaHHbIX NoTpebuTenbCKMX napameTpoB (HanpuMmep,
TeMnepaTypbl 1 ypoBHA CO2 B NoMeLLeHUN U T.0.) NPUBNN3NTb aHepronoTpebneHmne
06beKTa K 3TaNIoHy M A0BUTbCA MaKCMManbHO 3KOHOMMYHOIO peXxnuma.

dddeKTbl: coKpaleHMe NOoTPebHOCTU B NPUCOEANMHEHHOM MOWHOCTU Ha 10-20%,
COKpalleHune 3aTpaT Ha aNeKTpUYecTBO, Tenso, rad Ha 8-32% B MecsL, CoOKpalleHue
yrnepogHoro cnepa, NpoaneHne cpoka Cny»6bl 4OPOroro aHepreTUYecKoro obopy-
noBaHUS.

Kewc: UndpoBoi aHeprocobbiT
ﬂOKaLl,M‘i-l: 3arnagHble permoHbl Poccumn.

MNpobnemaTtuka: cepbesHble  pasHo-
rnacuas no obvemaM noTpebneHus,
ONUTeNnbHOe cornacoBaHWe [OaHHbIX,
BbICOKME TPaH3aKLUMOHHbIE W3OEPIKKU
M 3HauMTenbHaa AebuTopckas 3agon-
YXEHHOCTb Me)Xay CeTeBblMU U CObITO-
BbIMU KOMMaHUSAMM.

PelweHue: poBepeHHasa WMHPOPMaLMOHHas
cpena Ha 6ase TexHoNormm 6IOKYEenH
M CMapT-KOHTPAKTOB, aBTOMaTUYEeCKoe CHATUE
nokasaHu NpMBOPOB yueTa, anropuTMbl pacuyeTa,
paclienneHus, apbuTparka Mexxay noctaBLMKaMm
M noTpebuTenaMm pecypcos.

AdpdekT: 100%  OOCTOBEPHOCTb  AaHHbIX
M TOYHOCTb pacyeToB Ha Mx 6ase, CHUXKeHue
Ha 20% OPEX Ha yu4eT, pacuyeTbl u paboTy
C pas3Hornacusamm, cHmxeHune Ha 10-35% nebu-
TOPCKOW 3ad0/MKEHHOCTU MeXay CeTeBbiMU
M CObITOBbIMM KOMMaHUSAAMK, BO3MOXXHOCTb
HapawmBaHMa  OOMNOJIHUTENIbHbIX  CEepBUCOB
ansa notpebutenen (3eneHolie Tapudbl 1 Np.).



Kenc: YMHbIN paloH ropoaa

Jlokauwms: LUeHTpaJibHble PEernoHbl Poccumn.

MpobnemaTtuka: co3gaHMe HOBOrO panoHa ropopaa
C BbICOKMMM TPeboBaHUAMM NO HAQEXXHOCTU, KauecTBY
N 3PPEeKTUBHOCTU CHABXKEHUS ISNIEKTPO3HEpPruen,
TensoM 1 XonoaoMm.

PelleHue: co3gaHne sHepreTUYeckoro coobLiecTaa
MacwTaba paloHa ropoga C pacnpegeneHHbIMU
NCTOUYHNKaMM 3NEeKTPMUYECKOM aHeprum
(B T.u. Ha ocHoBe BWM3) n Tenna (B T.u. Tennosble
Hacochbl), pacrnpeneneHHbIMM UCTOUYHMKAMU 3Hep-
reTU4eckom rubkocTn (HakonuUTenu sSHepruu,
ynpasnseMas Harpyska) c obuei CMcTeMoMn UHTeN-
NeKTyanbHoro ynpasneHus.

3ddekTbl (0XKMOaemblie): cokpaleHue KanuTalbHbIX
M onepaumoHHbIX 3aTtpaT (Ha 20-30%) OTHOCWUTENbHO
YPOBHS 3aTpaT CTaporo (TpaanLMOHHOM0) peleHus.

MapTHepcTBO Energynet npeanaraeT 3avHTepecoBaHHbIM NPeaCcTaBUTENAM CTPaH
BPUKC:

1.

PelweHuns onsg «yMHoOro» ynpasfieHUst NoTpebieHMEM N KOMMYHasbHbIMU pecyp-
caMM B 30aHMAX KOMMEPYEecKOoro HasHayeHus, B MHOMOKBapTUPHbIX AOMax,
NOAKNOYEHHbIX K FOPOACKOM CeTH;

PelwweHnsa ana opraH1saumMm aboHEHTCKMUX SHEepPreTUYEeCKMX CEpBUCOB Ha OCHOBE
pacnpeneneHHbIX PeecTpoB;

MpoeKkTUpoBaHME 3HEpPreTUYecKmx CcoobLWecTB, MOAK/KYEHHbIX K I'OpOﬂCKOVI
CeTH, NOKaJibHbIX 3HEepreTn4eCKmnx pbiIHKOB 1 CUCTEM YyripaBiieHNAa UMN.

~



AneKkTpuyeckKasa MOGUNbLHOCTDL AN pa3sBUTUA
TPaAHCNOPTA, NPOMbILWIEHHOCTHU U CeJIbCKOoro
X03AMUCTBA

OgoHMM U3 MPU3HAKOB Hallero BpPeMeHWU ABNSETCH PEe3KUM POCT 3/IEKTPUYECKOMN
MOBGMNBHOCTK, COCTOSALLEN B Nepexone Ha «6ecrnpoBOAHbIE» INEKTPUYECKME NCTOMU-
HUKN 3HEePrMn OBMXKYLLMXCA TPAHCNOPTHbIX CPEeACTB U YCTpOMCTB. Hanbonee apko
9Ta TeHAeHUMA BbipaXkeHa B cpepe TpaHCnopTa — Ha 3/1EKTPUYECKYIO TAry MaccoBo
nepeBoAATCA FOPOACKOM TPAHCMNOPT, IMYHbIe aBTOMOOUAN, KaTepa U pedHble cyaa,
Manaa aBuauus M 6ecnuiOTHble NeTaTenbHble annapaTbl, cneuwnanbHas, CTPou-
TenbHas MU CeNbCKOX03AMCTBEHHAasa TexHuka. OQHaKo BTOpMYHANA anekTpudukaums
N aneKTpuyeckas MObMNbHOCTb CTaHOBATCS BCe 60nee aKTyanbHbIMU U B MPOMbILL-
NNEHHOCTW, NIOFUCTUKE, CEeNTIbCKOM X039MCTBE MO Mepe ux poboTmsauun. Ons cTpaH
BPUKC, pewatowmx npobnemMbl TPAaHCNOPTHOW CBA3HOCTM OONbLUMX TEppUTOPUN,
pa3BuUTMS FOPOAOB, HOBOW MHAYCTPUanmM3auum, nosbieHNa 9GPEKTUBHOCTU Celb-
CKOro X035IMCTBa U NPOAOBO/IbCTBEHHOM 6€30MaCHOCTM 3TOT TPEHA ABNAETCA OYEHb
BaXHbIM. Mo pe3ynbTaTaM NpoBeAeHHOro aHanm3a PbIHOK 3N1eKTPUYECKOn MObub-
HocTu cTpaH BPUKC B 2035 rogy coctaBuT okono 14,0 Mapa 40NNapos.

YunTbiBag TO, YTO NOKa B OONbLWIMHCTBE CllyyaeB pPeLIeHUs MO 3NeKTPUYecKom
MOBGUMNBHOCTU MNPOUTrPbIBAIOT MO KaTaNOXXHOM CTOMMOCTWU MOKYMKU pPeLlleHUaM
Ha 6as3e TPaAWLMOHHbIX ABUraTenen BHYTPEHHEro CropaHus, OCHOBHOWM 3ajauden
SIBNAETCA CHMXXEeHNEe CTOMMOCTU BN1afeHNs 3N1IeKTPUYECKMMU TPaHCMOPTHLIMKU cpen-
CTBaMM N MOBUIbHBIMM CUCTEMAaMM, a OHO MpeXkae BCero 3aBMCUT OT pPas3BMTUA
TEXHONOIMM XPaHEHUSA U MOJTyYeHUs 3Heprum Ha 6opTy MOBUNBHOro yCTPOMUCTBA.
OpyrmM orpaHunyeHneM ANa pasBUTUSA 3NIEKTPUUYECKOM MOBUNIBbHOCTU SABNAeTCS
OTCYTCTBME WM HEAOCTaTOYHOEe pa3BuUTUE 3apsaaHOM MHPPACTPYKTYpbl U 3anpa-
BOYHbIX CUCTEM AN UCMONb30BaHUS anbTepHaATUBHbIX TOMIMB. B uenom xe ctout
3apava obecneveHnss adHPEKTUBHONO KOMMIEKCHOro nepexoda K 3/1eKTPOMobub-
HOCTM Ha TEPPUTOPUN.

Ina peweHns faHHbIX 3agay npepnaraeTcs noaxon no cbanaHCcMpoBaHHOMY co4ye-
TaHUIO 6aTapenHbIX N BOQOPOAHbIX HOPTOBbIX UCTOYHUKOB SHEPrUM Kak B paMKax
OOHOM MOOGMIbHOM CUCTEMbI, TaK M B paMKax MapKa pasnnyHbiX MOOWUIbHbIX
YCTPOMCTB, a TaKXe MpuMeHeHue MnnaTPOpPMEHHbIX pPeleHun Ona ynpaBieHus
3apsaHoOM MHOPACTPYKTYPOMN.

OCHOBHbIMWU  TEXHOIOFMHYECKUMU HanpaBlieHnaMm pas3BnTUA 3ﬂeKTqueCKOVI
MO6UNBbHOCTU ABNSETCA:

- [loBbiweHMe NAOTHOCTU MOWHOCTMN MCTOYHMKOB 3HEPI1UU U NIOTHOCTU XPaHEHUS
3Heprmn Ha 60pTy, B 4YaCTHOCTU, 3a Cc4eT Muncnosib3oBaHNUA BOOOPOAHbIX
TOMNMUBHbIX 3/1EMEHTOB;

- mbpuamsauma pasnnuHbiX UCTOYHUKOB Ha 60OPTY MOBWUNBHOrNO YCTPONCTBA
1N UCMONb30BaHNE CUCTEM UHTENNEKTYaNbHOro YNpaBneHUsa UMK;

- Pas3BuUTMe TexHonormm ANEKTPO3apanKn MOBWNbHbIX CUCTEM;

- Co3spgaHne unMdpoBbIX MOAENEN U CUCTEM MPUHATUS PELIeHM B YacTu ynpas-
NneHuns 3apanHoOn MHPPACTPYKTYPOW.



Kewc: PazpaboTka HauMOHaNbHbIX NPOrpaMM nepexoaa
K 3/1IeKTPpOMOb6UunbHoCcTH

Jlokaums: ogHa 13 cTpaH 3akaBKasbs.

MpobneMaTmka: 9SKOHOMUYECKM ONTUManbHOE pasBuUTUE
3NEeKTPOo3apsAnHOMN UWHPPACTPYKTYpPbl M SHEPreTUYecKom
cucTeMbl ana obecrnevyeHUa nepexoja K 3NEKTPUUYECKOoMn
MOBUNbHOCTW.

PelleHue: aHanM3 pbiHKa U perynsaTopHoOM cpenbl, paspa-
60TKa 3KOHOMUYECKUX U TEeXHUYECKUX Mopenew, noaro-
TOBKa MpeasioXXeHnm nno Cco3[aHU  HauMOHAasIbHOM
undpoBom NnaTpopMbl SNEKTPOMOBUIBHOCTH, pa3paboTka
NOJIMTUKN U KPYNHOB/TI0YHOIrO MHBECTULIMOHHOIO NNaHa.

3ddekTbl (0Xmpmaembie): ONTUMUSUPOBAHHBIA UHBECTULU-

OHHbIMN NNaH C y4eToOM pPasBUTUA MeXaHU3MOB YaCTHO-rocypap-
CTBEHHOro napTHepcTBa.

Kenc: Cuctema ynpasneHnd 3aNeKTpo3anpaBo4vYHbiMU

CTaHUMNAMMU

Nokauwms: LUeHTpaJibHble N BOCTOYHbIE PErmoOHbl Poccun.

MNpobnematuka: cerogHa B Poccum akTUBHbIMKM TeMmnaMm
pasBMBaeTCa  MHPPACTPYKTypa  SNeKTpo3anpaBOYHbIX
ctaHuui (33C), oaHaKo ocTaeTcs BOMPOC MakCUMM3aLUn
3arpysku TeppuTopuanbHo pacrnpegeneHHbix 33C ana
obecneyeHns BO3BpaTa WHBECTULMIA U NOBbILLEHUSA
[OXOAHOCTMW.

PeweHnne:

- cos3pgaHme  yoobHOM  cuCTeMbl  ynpaBfeHus
ons BnapenbueB 33C, KOTOpoe MO3BONAET MOAK/YaTb
CTaHUWM M ynpaBnsaTb UMK (BKOYATDb, BbIK/IOYaTb, HAacTpa-
MBaTb U CObMpPaTb AMArHOCTUYECKYD MHPOPMaLMIO), BECTU
npoomnn  nonb3oBaTenen, ynpaeBnATb nnatexamum (B
TOM uuncre Yyepes TapudHY NONUTUKY U MCMOSIb30BaHWE aboHe-
MEHTOB M MPOMOKOAO0B), @ TaK)Xe BECTU aHANIUTUKY;

- npepocTaBfieHWe MNoNb30BaTENbCKOr0 MPUIOXKEHUAa A[na aBTOMOBUIUCTOB,
KOTOpOE NO3BOSINT HAaTU BAMXKANLLYIO CTaHLMIO, MPOCMOTPETb COCTOSIHUE 3/1eK-
TPOCTaHUUW, OOCTYMNHbIM TUN KOHHEKTOPOB, ONNaTUTb 3apaaKy yepes TenedoH
N KOHTPOIMPOBAaTb NPOLLECC 3apPSAOKN B PeXXMMe peanbHOro BpeMeHu.

JddeKT: noBblleHUEe 3arpy3ku TeppuTopuanbHo pacnpegeneHHonm 33C 3a cueT
yBenmueHus 4ymcna nonb3oBatenen 33C M onTUManbHOro pacrnpegeneHus mux no
pasHbIM CTaHuuaM. MoBbiweHne yaobcTBa ansg nonb3oBaTenen 3a cyeT pPas3BUTUS
MapKeTnnenca ycnyr ons aBToMoO6uMnMCTOB Ha 6ase NoNb30BaTENbCKOro Mpuo-
YXeHUs, BHeapeHus 3eneHoro Tapmda s anekTpoMobunnucTos v np.

~

~
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Keiic: BogopoaHbiv NOSIUIOH AN pa3BUTUA 3NIeKTPUYECKOMN
MOGOUIbHOCTU

Jlokauus: nanbHEBOCTOYHbIN pernoH Poccun.

MpobnemMaTtuka: 3KOHOMUYECKM  OOOCHOBAHHbLIN
nepexon K BOOOPOAHbIM TEeXHONOrMsAM B TPaHC-
nopTe M gpyrux obnactax NPMMEHeHUs 3NIeKTpU-
YeCKOoM MOBUbHOCTW.

PeweHune: co3pgaHWe BOOOPOAHOrO MOJSIUFOHA
ONS peannsaumm NUNOTHbIX NMPOEKTOB, Hanpas-
NIEHHbIX Ha anpobaunio MU 3KOHOMUYECKYH
OLIEHKY WCMNONb30BaHUSA BOAOPOAHbIX TEXHO-
NOrMA  Ha TOPOACKOM U >KeNne3HOAOPOXKHOM
TpaHcnopTe, crneunanbHOM ropoacKor TEXHUKE,
MOBOUNbHbBIX CPEACTB 3HEProcHabXXeHnsa B upes-
BblUalHbIX CUTYaLUAX.

ApdekT (okmpaembin): obecneyeHne npuemMneMomn
CTOMMOCTMU peleHnn onga nepexona K afieKTpnyeckom
MOBOUNBHOCTU C MCMNOJSIb30BaHWUEM BOAOPOAHbIX TEXHO-
norun.

MapTHepcTBO Energynet npeanaraeT 3anHTepecoBaHHbIM MPeacTaBUTENAM CTpaH
BEPUKC cneaytowme peweHns n ycnyru:

1. TeXHUKO-3KOHOMMYECKOe MoAenupoBaHMe pnOna peannsaumm HauWMOHaNbHbIX
nporpamMM 1 NPOEKTOB Nnepexona K 3/1IeKTPOMOBUIbHOCTY;

2. lMocTaBKa yNnbTpabbICTPbIX 3apsAAHbIX CTAaHUUN ONS 3/IEKTPOMOBUNEN U 3NeKTPOo-
6ycoB;

3. lMocTaBKa 1 pa3BUTUE CUCTEMDI YNPaBIeHUS 3NeKTPOo3apAaHbIMU CTaHUUAMM;

4. PaspaboTka nnaTdopMbl OTKPLITOro AOCTyrna Afs HauMoHanbHOM WMHdopMaum-
OHHOM CUCTEMbI YNpPaB/ieHUs 3N1EKTPOMOBUNbHOCTbIO;

5. Co3paHue 3KcnepuMeHTasbHbIX MOJIMFOHOB AN W3Y4YeHUs M OeMOHCTpaumu
HOBbIX TEXHUYECKUX PelleHUn B 06/1aCTU INEKTPUUYECKON MOBUNBHOCTU (B T.u.
Ha OCHOBE BOAOPOAHbIX TEXHOMOMMIA).



HAYKA U OBPA30OBAHUE - OCHOBA
B3AUMOBLIrOAHOIo COTPYAHUUYECTBA

CoTpyaHunyecTBo cTpaH BPUKC, dopMumpytowmnx n peannsyowmx ceoe npencraBneHne
0 crnpaBensMBoM, cbanaHCUPOBAHHOM 3HEPreTUYEeCKOM nepexode, AO/HKHO OCHOBbI-
BaTbCA Ha pyHOAMEHTe NepenoBblX, OTKPbITbIX K MEXAYHapOAHOM Koonepauum HayKu
N MHHOBALMOHHOIO 06pasoBaHuA. B aTux cdepax yxe AOCTUTHYTbl 3HAUYUTENbHbIE
ycnexn. ObMeH CTyaeHTaMuM M COBMECTHble Hay4yHble WUCCnefoBaHWs CTanu noscefn-
HEeBHOWM NPaKTUKOW, YTO CNOCOBCTBYET pacnpoCcTpaHEeHMIO NepeaoBbiX 3HAHUM U NyYULLUX
NPaKTUK, a TaKXe YBEeNMNYEeHMI0 MEXKYNbTYpPHOro B3auMMOMOHWMaHMS. PaspaboTka
N peanmsaums COBMECTHbIX Y4ebHbIX MPOorpamMM 1 HayyHbIX MPOEKTOB NO3BOMAET pewwaTtb
6onee CNoXXHble N KOMMIEKCHbIE Hay4YHble 3a4ayun 1 NPUBNEKATb HOBbIE MOEWN M NOAXO0AbI.

OaHako noTeHUMan coTpyaHMYecTBa B aToM chepe faneKko He ucvepnaH, ero nepcrex-
TuBbl B paMkax BPUKC orpoMHbl. Y4acTHMKM 06beaUHEHUSA UMEOT 06LIMPHbIE pecypCbl
N 3HAUUTEsIbHbIA MOTEHUMan B Pa3fIMUHbIX NPeaMeTHbIX U MPaKTUYeCKnx obnacTtsx,
YTO NO3BONIAET cOo3aaTb bnaronpuAaTHblE YCNOBUSA 0N COTPYAHMYECTBA M COBMECTHbIX
WHHOBauun. PassBuThe UMPPOBOro 06pPa30BaHMSA, CO34AHME COBMECTHbIX Hay4YHbIX
LLeHTPOB 1 COAENCTBME MHHOBALMAM MOTYT CTaTb K/1IlOUEBbIMW HanpaBleHMSIMN COTPYA-
HMYecTBa B bamxKanweM byayLem.

OcHOBHbIM POKYCOM BHMMaHUA B BONPOCax COTPyAHMYECTBA B chepax HayKu 1 obpaso-
BaHWSA OO/MKHbI CTaTb COBMECTHblIE CUCTEMHbIE UcCefoBaHus B cdepe TpaHchopMaumm
SHEPreTUKN N eé BNINSHNSA Ha Pa3BUTME SKOHOMUKN 1 06LLECTBA Pa3BUBAIOLLMXCS CTPaH,
co3aaHue NosMroHoB ANS UCMNbITaHMS M eMOHCTPaUNM HOBbIX TEXHONOMMM U MX KOMMNO-
HEHT, peann3aumsi MHHOBALMOHHbLIX MUAOTHbIX MNPOEKTOB, WHTEHCUBHOE pas3BUTUE
KOMMNEeTEHLMN MHXXEHEPOB HOBOIO NMOKOJIEHUS.

Ins pelweHns nepeymcneHHbix 3agay npeanaraeTcs peannsoBaTb cneayowmne MH1Lma-
TMBbI B Chepe HOBOWN IHEPreTUKM:

1. MNpoBeneHWe COBMECTHbIX CUCTEMHbIX UCCNEAOBaHUI U pa3paboTKa HaLMOHaNbHbIX
NNY MeXAyHapOAHbIX NPOrpaMMHO-CTpPaTerMyecknx LOKyMeHTOB;

2. DopMupoBaHME MeXAyHapOoHOW CeTUM MHHOBALMOHHbBIX Hay4YHO-06pa3oBaTeNbHbIX
xabos Energynet.Lab;

3. Co3paHue ceTeBOM MH)XEHEePHOW LWKOJbl MO MOArOTOBKE MHXEHEPOB HOBOMO MOKO-
neHus.

CucTteMHble uccnenoBaHua U pa3paboTku

CtpaHam BPUKC uenecoobpasHo BbipaboTaTb COBMECTHbIN KOMMMEKCHbIN NOAXO0A K peanu-
3aunn cnpaBeanMBoro, cbanaHCMpoOBaHHOMO 3Hepronepexoaa Ang pasBMBatOWMXCA CTPaH
Mupa. [ng 3TOro UM HeobXxoaAMMO NpoaHanM3MpPoBaTb KOMMJIEKC BOMPOCOB, CBSI3aHHbIX
C onpegeneHneM b6anaHca mMexay KnMMaTUYecKMMK 0683aTeNbCTBaMmn M SKOHOMUYECKNM
pa3BUTUEM B pasHbix cTpaHax BPUKC un gpyrux pasBuBalOWMXCS 3KOHOMUKAX, BbIIBUTb
6a3oBble naen cnpaBefnMBoro, cbanaHCMpOBAHHOINO 3HEpPronepexofa Pa3BMBAlOLLMXCS
CTpaH, HaMeTUTb Warun rno getanusaumm n UMNAEeMeHTaumn 3Toro noaxoga B NOSIUTUKE
cTpaH BPUKC, nayuyatb nyywime NpakTUKM peanmsaumnm Takoro nogxoaa.

B HacTosuwee BpeMa B Poccun ycnewHo GyHKUMOHUPYET LIeHTp SHepreTuyeckmx CUCTEM
byaywero <«3HepMKMHET», OCYLLEeCTBAAOWMMA aHaANUTUYECKME WCCNeaoBaHUA HOBbIX
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PbIHKOB, TEXHONOIMM U NPAKTUK B 3HEpreTuke, pa3paboTKy HauUMOHasnbHbIX M Kopropa-
TUBHbIX MPOrpaMMHO-CTPaTernvyeckmx LOKYMEHTOB, MOALAEPXKKY W CTPYKTypupoBaHue
C/IOXXHbIX MHHOBALMOHHbBIX MPOEKTOB. LIeHTp «3HepaXXnHeT» B Koonepaumm ¢ napTHepamu
peann3oBbiBan MCCNeaoBaTeNbCKMe paboTbl B pasfiMuHbIX CTpaHax mupa: Poccun, 0A3,
CuHranype, AzepbangyxaHe.

MpepnaraeTcs Npu aKCNepTHO-MeToANYECKOW Nnoaaepxkke LleHTpa «3HepaKuHeT» Ha 6ase
MnaTdopmMbl aHepreTuYeckmnx nccneposaHum ctpad bPUKC nposecTu ceputo aHanutuye-
CKUX MUCCNneaoBaHUM U 3KCMEPTHbIX 0OCY)XAEHWN pasfvYHbIX acrnekToB MaaHMpPOBaHWUS
9HepreTMYeCKoro nepexoga B CBA3WM C onpefesieHNEM 3KOHOMWUYECKUX U coumanbHbIX
BbIFOf OT CMeHbl TEeXHOJIOrMYecKoro yknaga B aHepreTuke. Kpome Toro, LleHTp «3Hep-
L)KVHET» OTKPbIT K COTPYAHMYECTBY MO BOMPOCaM NPaKTUYECKOM peanu3aumm paspabo-
TaHHoro ctpaHammn BPUKC nogxona K cnpasegnvMBoMy, cbanaHCUPOBAHHOMY 3HepreTuye-
CKOMY nepexoay.

MHHOBaLMoOHHbIe xabbl Energynet.Lab

MdopMuMpoBaHMEe MeXayHapoAHON CeTU MHHOBALMOHHBIX HayYHO-06pa3oBaTesbHbIX XaboB
B chepe MHTENNEeKTyanbHOM pacnpeaeneHHoONn 3HepreTUKM NOCNYXUT 3agade 6biICTPoro
pacnpocTpaHeHUs U UMMNIEMEeHTaUMM HOBbIX 3HAHWIN, TEXHONMOMMN N NPaKTUK B CTpaHax
BPUKC.

Xabbl Energynet.Lab opraHu3yloTcs Ha nnowaakax HauMOHaNbHbIX YHWBEPCUTETOB,
roe nNpyv NOoALepXXKe HauuoHasnbHbIX NAapTHEPOB M napTHepcTBa Energynet nposogsaTcs
nccnepoBaHns M pas3paboTkM, CO3QAlOTCA MONMIOHbI AN MCMbITAHUA HOBOM TEXHUKM
N CUCTEM, BbINONHAKTCS PaboTbl N0 LMGPOBOMY MOAENMPOBAHNIO, OCYLLECTBNSETCA MHXN-
HUPWUHI MHHOBALMOHHbIX PELIeHM, NPOBOAMTCSA 0b6yuyeHMe B chepe HOBbIX TEXHOOrmin
N NpakTuK. [JaHHble Xabbl y)ke co3aaHbl B HECKOJIbKMX TEXHONOMMYECKNX YHUBEPCUTETAX
Poccuun, Benopycu, KasaxctaHa. BeayTtcs neperoBopbl No Co3AaHMI0 HayyHo-06pa3oBa-
TeNbHOro LieHTpa C BOAOPOAHbIM NONMIoHOM B YHMBepcuTeTe Xanuda (Aby-LOabu, OA3).

Kewnc: pabpukn sHaHum Energynet.Lab

Jlokauwms: Poccus, benapycb, KazaxcTtaH

MNMpobnemMaTnka: IHepreTmka byayuiero oCcTpo Hy>aa-
eTCs B HOBbIX Kagpax. TeMnbl pasBUTUA TEXHOOMMKN
onepexalT CKOpPOCTb pa3BuTUsS obpas3oBaTesbHbIX
nporpaMMm. BMecTe C TeM, KO/IMYECTBO 3KCMepTOoB
MMUPOBOro YPOBHS MO Harnpas/ieHUSM MOArOTOBKMU
cneunanmcToB aHePreTUKM byayuiero orpaHU4YeHo,
YTO He NOo3BONseT ob6ecrneymTb paBHbIM [OCTYN

K 3HaHWAM CTyeHTaM pa3HblX YHUBEPCUTETOB.

PeweHwne: CosgaHne MHHOBALMOHHOIO xaba - nabo-
paTopuUn MoOenuUpPoBaHUSA pacrnpeaenéHHbIX UHTenN-

NeKTyanbHbIX 9HeprocmucTem 6ynyLwero
Energynet.Lab. JlabopaTopus npencrtaBnsetr cobom
COBpPEMEHHbIE obpasoBaTesibHble npocTpaHcTBa

B ¢opMaTe KOBOPKMHra, OHa OCHalleHa COBPEeMEHHbIM
KOMIMbIOTEPHDBIM N MYNIbTUMEeAMNHBIM 060pYA0BaHMEM CO CNeuu-

ann3npoBaHHbIM NMPorpaMMHbIM obecneveHmeM. CTyaeHTbl MOryT NPONTU 06yyeHne
Ha 6a3e Energynet.Lab B pamMkax ceTeBbix 06pa3oBaTesibHbIX NPOrpaMM Mo Hanpas-



NIeHUSM 3HEepPreTUKM byayuero 3a cHeT MHTerpaumm nabopaTopmm ¢ CETEBOM MHXKe-
HepHoM WwkKonown Energynet.University.

B cnyyae 3anMHTepecoBaHHOCTM Mbl FOTOBbI NPeanoXXmntb ctpaHam BPUKC coTpyaHu-
YecTBO Mo co3aaHuto xabos Energynet.Lab Ha 6a3e HauMOHaNbHbIX YHUBEPCUTETOB.

CeTeBas MH)XXeHepHas wkona Energynet.University

CoTpyaHMUYeCcTBO B 06/1aCTU HOBOW 3HEPreTUKN SABNSEeTCA OOHUM U3 BaKHEeMWUX
¢$aKTopOB yCTOMUMBOro pa3smTua. OgHaKo Mano co3gaTb TEXHONOrMU, HeobxoanMo
TakK)Ke [0BEeCTU UX A0 OTPACNEBbIX MPAKTUK: 3TO UHTENNEKTYyalNbHble CeTU, MUKPO-
9HEepProcUCTeMbl, CUCTEMbl XPaHEeHWUs 3Heprum, yMHoe noTpebneHune, 3apanHas
MHPpPaCTPYKTypa Ana 3/IeKTPoTpaHCcMnopTa.

MapTHepcTBO Energynet cnenyeT peweHusaM, NpuHATbIM cTpaHamu BPUKC oTHocu-
TEeNbHO pPas3BUTUA TaKUX 0b6pas3oBaTesNibHbiX MPOEKTOB, Kak YHuBepcuteT BPUKC
n BRICS SKILLS report. B pamkax gaHHbIX MPOEKTOB Npeasiaraetca Ana npakTUYecKom
peanusaunm UHULMATMBA MO PaCWIMPEHUI0 CETEeBOWM  WHXXEHEPHOM  LUKOJb
Energynet.University Ha ocHOBe cneunann3anpoBaHHOW OHTONOrMYECKOM NNaTdopMbl.

3apayn ceTeBOU MHXEHEPHOW WKonbl Energynet.University:

- PaspaboTka y4uebHbIX KypCOB Ha OCHOBE aHanu3a onbiTa peanu3aumm HOBbIX
9HEepPreTUYeCKUX TEXHONOMMIM N NPaKTUK;

- ApanTaumsa yyebHbIX KypCOB C YY4E€TOM MHTEPEecOB W OTpacrieBon crneumndunku
cTpaH BPUKC;

- 3anyck y4ebHbIX KypCOB Ha HaLuMOHasbHbIX a3blkax cTpaH BPUKC.

K HacToAweMy MOMEHTY MNpu y4yacTUM OTPacieBbiX CNeumMannucToB U 3KCMepToB
napTHepcTBa Energynet coopMmpoBaHbl Kypcbl N0 CAeaywmM TeMam:

MawwnHHOe 06yYeHne B IHEPreTUKe;

KnbepbesonacHOCTb B 3HepreTuke;

Pe)xnMbl paboTbl pacnpenesneHHoM reHepaumu;

NH>XKeHepHasa oHToNorus;

CIM B aneKTpOSHEPreTUKe;

LIndpoBOIM pamnoH a/IeKTPUYECKOW CETH;

ONTUMM3NpoBaHHOE MoAeNnnpoBaHMUE CUCTEM U KOMMOHEHT TIK;
MprMeHeHne 6ecnNUNOTHbIX BO3AYLWHbIX Cya0B B chepe aHEepPreTUKu;
BopopoagHas aHepreTmka 1 BOAOPOAHAs 9KOHOMUKA;

10 XnMuyeckme UCTOUYHUKN TOKa;

11. INEKTPOXMMUNYECKME NCTOUHNKU IHEPTUM M BOAOPOAHANA 3HEPreTUKa;
12. IH>KeHepHO-CNOPTUBHbIE KOHKYPCbI «[1epBbif 3/IEMEHT».

VPENOOIANNS

CoBeplUeHCTBOBaHME KOMMEeTeHUUM obyuyarowmxcsa MNPOUCXOAUT 3a CuYeT UHTe-
rpauum aKkTyanbHOM TEOPUM U MPaAKTUYECKUX 3aAaHUN, OCHOBAaHHbIX Ha MpPoeKTax
BeAyLMX KOMMaHMN B oTpacnn. Kypcbl aganTMpyloTca Noa pasfindHble obpasoBa-
TesNbHble CTPYKTYpPbl By30B, a MaTepuasbl NOCTOAHHO akTyannampytotcsa. Mcnonbso-
BaHWE OHTONOrMYecKom nNaThopMbl 3HAUUTENIbHO COKpallaeT BpPeMs U ycunus,
Heob6xoaMMble AN NPUo6peTeHNa HOBbIX HABbIKOB.

Mbl NpepnaraeM HayaTb C COBMECTHOrO 3anycka Kypca «4Tto Takoe uuppoBas
pacrnpefeneHHas ceTb M Kak ee BHeApPUTb», KOTOPbIA y)Ke yCrnewHo anpobupoBaH
B 10 yHMBepcuTeTax, a B AanbHenweM paspaboTaTb NNaThopMy, BKOUAIOLLYIO
M Apyrue Kypcbl MUPOBOIO YPOBHS.



MHdopMauMOHHO-aHaNnUTU4YecKum 063op

IAHEPT N4 CTPAH BPUKC:
9QHEPIETUYECKHME NPAKTUKKN O0J19 SKOHOMNYECKOIO PA3BUNTNA

PykoBoauTenb NnpoekTa NoarotoBku aoknaga: A.B. XonkuH
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