2024.03.02 MogHewWwuiA S3HepProTpeHL - coumanbHO-Knbep-usnieckmne-aHeprocucTeMbl Is.

Tak kak "aHepreTvka" BO BCEM MMpE YXe AaBHO NepeLna ns nog ynpasneHns yCnoBHO roBOps UHXEHEPOB, KOTOPbIE pellanu
3anauw, B LENKMe Bonocatble nanbl "hMHAHCUCTOB-IOPVCTOB-MUAPLLMKOB" 1 MCNONb3YETCS He 4N pa3BuTus obwecTsa, a ans
M3BneYeHns Npmbbinm nnm fjaxe Mectamu "aerpagauum” aToro camoro 06wecTsa (CM. HanpPUMepP NCTOPUIO C MaiHEPaMK N TO, YTO
TBAPUTCS B TENNOCHAOXEHMUN), TO B NyOAMKALMAX B T.4. HAYYHbIX MO NEPCNEKTUBHBIM HOBLIM €€ hopMaTaM BCe Halle BCTpeyaellb
cnoseykm "social system" 1.e. nnaHMpyeTcs paHo Unm NO34HO 3aMKHYTb U Ha KOHTYP pasBUMBaEMO Cenyac ¢ MOMOLLbIO Lndpsbl
"NCMX09KOHOMUKI", Hepes yHeT "NoBeeHYEeCcKUX" NaTTeEPHOB M HE TONbKO Kak paHblue OXOTHUKOB 3a PEHTO - GU3HIOKOB, HO 1
00bI4HBIX NOTPEOOB (YEPEs Texe "3apsakn” HanpUMep 1K "aHepPro-NPoCLIOMEPU3M").

Llepxy pyky Ha nynbce 1 npeanarato CerofHsi paccMOTPETb cBexXailwyto (SsHeapb 2024) nybnukaumio Kutaicknx cneumannctos no
COOTBETCTBYIOWEMY BOMPOCY C MHTPUyOLWMM Ha3BaHneM "Ponb knbepdomanueckux n couumanbHbIX CUCTEM B "YMHOM
3HepreTuke 6yayuiero".

HeMHoro cnainfoB U3 KOTOPbIX MOHATHO O YEM PeYb.
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Fig. 1. The journey of electric power systems.

In [2], the journey of electric power systems was illustrated as
shown in Fig. 1 where a Cyber-Physical-Social System (CPSS)
in energy future was advocated. Cyber systems, namely [CTs,
have significantly impacted how power systems operate, en-
abling information exchange and control much more timely and

KoHnueTyanbHas cxema oT "sHeprocuctembl” K "kubepcoumoaHeprocucteme”.

Jlse chopMmbl "MHTErpaumm” coumankm B.
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Fig. 4. Interaction between cyber and physical systems to supp
social demands.
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MepBas ynpouweHHas Yepes KOMMYHUKALMOHHBIE CETY (B MPUHLIMME CEAYac YaCcTUYHO 3TO CLENAHO )

BTopas ¢ nonHoLeHHo nHTerpauvei Yepes bonee passutyto "kmbep" HaoCcTporiKy
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Fig. 6. Integration between cyber and social systems to support phys-
ical systems.
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Fig. 7. Prosumers’ energy management under CPSS.



(cnainobl He MOV TOMBKO PA3MECTWN Kak FOBOPUTCS - MO APYroMy HApUCOBas, HY Kak BULOST Tak BULSAT)

PasButue - 3 chopma - nonyyeHve "coumanbHoi MHgopMaLmmn” 13 KubepcucTem aas NoanepXxKku "sHepro” cocTaBsnsiower ( aT1o TyT
kcTaTy obeyxhanm ) ¢ 3amMblkaHUEM Ha LIEHOBbIE CUrHanbI
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The third typical form :
. . . : k
Fig. 8. Acquiring social information from cyber systems to support
personalized energy services.
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dopma 4 ( camas yborasi - P2P obmeH B npeaenax KOMbIOHUTY )
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The fourth typical form

Fig. 10. Interaction between physical and social systems through cy-
ber system.
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Fig. 11. CPSS for P2P energy sharing of prosumers.

YT0 TYT MOXHO cKa3atb - HOTbl OHU KOHEYHO yraganu, TONbKO B PpeasibHOCTU "coumanbHble B3aUMOOENCTBMS" HAYMHAIOTCS ropasno
paHbLue "oTrpy3Kn" SHEpPrum N LleHOBbIE NapamMeTpbl ONPenensanTCs HaNpUMep NpeaenamMm KOMUCCUIA Ha Nnepenpoaaxe unmnm MapXxomn
aHeprocTpoutenei ( +nepenpoaasLoB 060pyN0BaHNSI), TEXHONOTMHYECKME OrPaHNYEHsl XXe BO3HIKALOT B T.4. 13 "0oxo408"
notpebuteneit ( 1 COOTBETCTBEHHO TaprcPaMyi KOTOPBIMI M MOXKHO BKPSYMTD ) - HA HEKOTOPbIX MOXHO "BOLOPOOHYIO" CTPOUTD
SHEpPreTuky, a OpyruM TONbKO KOMaHKWU YrofbHble, NPUYeM CBOUMU Xe CUnamn, OOCTYMHbI.

TexHonornyeckue npeanocblyikn ond aktyanmsaumm "coumanbHoro” n nepeHoca UeHTpa TAXeCTU BHU3 TakKXKe NMOHATHbI - 3TO POCT



aHepronoTtpebneHnst cpean on3nKoB B TPETHEM MMPE - HAMOMHIO pa3Mmep ero "pbiHkoB" k 2030



The 20 Largest s
| A consumer is classified

Consumer s

Markets

1.1IB M

15% < % Change from 2024

158M 27%

59% - 34%

US.
127M  80M | 348M

o
0% 4%

S80M 8% 69M 3%

ITALY MEXICO

68M 3% | 56M 1% | 92M 9%

Source: World Data Lab (2023)

+ HaKOI'II/ITeJ'II/I/I'IepCOHaJ'IbHOB CONnHLue B y3KOI7I nonocke BAONib aKkBatopa unn B 0COBbIX KNIMMaTUYECKMX 30HAX BOSHMKLIMX HA wapuke




bnarofaps okeaHCKOMyY TENN00OMEHHIKY, rAE COOTBETCTBEHHO "OTOMNEHNE" HE TaK KPUTUYHO U MOXHO NO3BONUTL cebe
"aHepromHansnayanmam” ...

Yro y Hac no aTomy Bonpocy?

CrnoxHo ckasatb, Mbl KOHEYHO OANEKO OT 9KBATOPA, HO ECTb 1 CBOW MOTVBALMN B BUAE KPUTUHHOCTY MHAPPLI, €€ ceBecTonMoCcTu 1
HaeXHOCTM NMO3TOMY BO3MOXHO CTOMT HAYMHATb TOXe OyMaTb B 3TOM HanpasneHny CKBO3HOW "nHTerpaumn’.

Lns Hayana oTMEeHWTb Hanpumep 6eCCMbICIIEHHOE pasaeneHe BUOOB AESTENbHOCTY ( ra30BUKM YIIIEBMKM TEMNO W 3NEKTPYKA U UX
nepenava B YeM Mo CyTy pasHuLa To ?) BEPHYB MecTami, TaM rae 3To LienecoobpasHo, TeppuTopuanbHbie 3HepProynpasneHus,
NepecMoTPETb NPUHLIMMEI LieHooBpasoBaHws, pasobpatbes ¢ YKawkamm n npy.

XOoTs MOXHO 1 NoJ0XAaTh, YTO TaMm CHayana y cocelei B 3TOM MyiaHe HapucyeTcs U NOTOM Kak 00bl4HO B3SATb "Hauny4wme
npakTukun", 6rr.
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