TpaHcdopmauma aHePreTukn
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Smart Grid
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~ Smart Grid - cTokun

— MuHucTtepcTBO 3HepreTuku CLLUA
(United States Department of Energy)

NE'— — HauMoHanbHbIN MHCTUTYT CTaHO4APTOB U TEXHOJIOMUMU
(National Institute of Standards and Technology)
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Smart Grid - AcTokn

— ®eneparnbHas KOMUCCUA MO PErynnpoBaHunio B obnacTu
oHepreTukun (Federal Energy Regulatory Commission)

— HayuHo-uccrneAoBaTenbCKUN MHCTUTYT 3MEKTPOIHEPreTUKY
=2l ‘ CUIA (Electric Power Research Institute )

MexayHapoaHble coo3bl U HenpaButenbCTBEHHbIE OpraHu3auuu:

« |EA

 World Economic Forum (WEF)

« International Renewable Energy Agency (IRENA)
« European Technology Platform Initiative
 European Renewable Energy Strategy

 Low Carbon Transition Plan (LCTP) — UK (2009)

« Smart Energy Alliance (Cisco Systems, GE Energy, HP, Intel,
Oracle)

. |EC TC 57 (IEC61850, IEC 61970 (CIM), IEC 61968, ...)



Smart Grid - SGAM
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Smart Grid - TexHonorum

BinoopaxeHHa Cuctem Ha SGAM
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Layer Standard Comments
Iformation ENGTET-1 Energy management system Application
EM §1270-2 Program Interface
EM 61370-301
EM 61370401
EM 61370452
EM 81870-501
Commuunication IE GTR 823256 Framewoik market communication
Cormmunication EM B0870-5-101 Teleconird protocols
EM 80870-5-104
EM 80870-8
Information |IE EM 61850 (all paris} | See substation autornaion system in B3.1
Informiation IE C 62351 ZSecurity - all parts
Information (guidelines) | IEC 82357 Reference amhiechurs power system
nfomiation exchangs -
Information [ECEEET Hamonizahion of quality codes -




Smart Grid - I'lpoekThbl
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TpaHcdopmauuns
9HEepreTU4YeCcKoro cekTopa

NekapboHunsauuma deueHTpanu3auusa Aunpxutanuslauus

MockonbKy M3MEHeHWe OHepreTnyeckas OHepreTnyeckas

Knumarta yckopsieTcs cncremMma CtTaHoOBUTCHA cuctema

HeobXoaNMbl CPOYHbIE MeHee ) CTaHOBUTCS
Mepbl LleHTpanM3oBaHHOM «YMHOM» W NnydLle

NHTErPUPOBAHHON.



mpm [lekapboHusauma

* 42% - nons aHepreTunku B Bblbpocax CO, 1
4yeTBEePTb B NapHMKoBbIX rasax (IEA)

 /I3amMeHeHne TONMMBHOIO MMKCa
* CHWXeHue ueH Ha reHepauuto BUD

o DnekTpudunkaumnsa un
9HEepProadPPEKTUBHOCTD:
— CTponTenbCcTBO
— OTonneHune
— TpaHcnopT



Nl [lexkapboHusauua
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[lekapboHn3auus

Figure 5.1 Global LCOE of utility-scale renewable power generation technologies, 2010-2018
Bioenergy Geothermal Hydro Solar Concentrating Offshore wind Onshore wind
photovoltaic solar power
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SN [leLieHTpanm3aums

« [leueHTpanunsaumna - 3To TpaHcdopmMaLng
«yNnuubl C OOQHOCTOPOHHUM OBUXEHUEM» B
MHOroHarnpasfieHHY, MHOMOMOJIOCHYIO
Marnmcrpanb.

* OT noTpebuTtensa K notpedbuTento-
npounsBogutento. Notpedbutensb B LEHTpE

* AKUEHT Ha rMOKOCTb



Nnopxntanmsayns

 HoBagd spa B aHepreTuke
* LiIndopoBbie TeXHONOMMU N gaHHbIE

UHTepHeT Beweun (loT)

MCKYCCTBGH'("XI';" UHTennekt MawunHHoe O6yyeHune
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Internet of Things end points are physically deployed at a
global scale and connected to the internet through many
oy different network protocols =
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Direct AP| connect, Maobhile apps or other
gateways, create the bridge

» 18 Mnpa nogkntoyeHHbIx yctponctse B 2022 r. (Ferrester)

» 50 mnpa — k 2030 .
(10 mnipa. — MOBUIbHbIE YCTPOWUCTBA)



MICKyCCTBEHHbLIN UHTENMEKT
n MawnHHoe obyyeHune

» [lpeackasaHne HencnpaBHOCTEN U
OVHammnyeckoe obcrnyxuBaHue

 ONTMMU3aUna MHBECTUL NN
¢ OHepProaddPeKTUBHOCTb
 Jly4wunin nporHos

* [loTpebutenu

* ToproBns
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