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. CbObpKaHue

*  TpaHchopmauma B eHepreTnka

“Egos1t0U4UAMA KbM eHepeemuKa ¢ HeympasaHo/MUHUMAsTHO 8b30elicmaue KbM NpupooHama cpeda uma u opyau
dsueamesu/obycano08eHOCM 0C8EH ¥ eAaHUemo 3a Yyucma npupooa “

Ycnyrm 3a MbBKaBocT — Flexy Grid, nanonssaHe Ha AMrMTannsaumsa B NPomsaHa Ha NOBEAEHMETO M POATA HA YHaCTHULM B Na3apa C LLen
yBenun4yaBaHe Ha Haaex AHOCTTa Ha MpeXara ¢ noseye BEN

“Kak moxce 0a uanosnszsame Hosume mexHos102uu u Hanpedvka 8 obsracmu kamo blockchain, 0T, ML 3a Hanpasum npexooa no-
neceH”

5G nH}pacTpyKTypa 3a Y MHU Mpexkn — Smart5Grid, ocurypasaHe Ha HaaexaHa, A0CTbIHA CBbP3aHOCT B peanHoO Bpeme Ha HOBUTE YMHU
YCTpOWMCTBA.

“bvOewiume yMHU Mpexcu umam Hyx0a om cmabusaHa UHGPAcmpykmypHa cpeda, 3a 00 0Ma080pPAM HA 8UCOKUME U3UCKBAHUA 30
Haoexo0HOCM, XapakmepHo 3a eHepauliHume cucmemu.”
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*  VI3meHeHue Ha KIMMaTa U eHeprminHa HesaBmcnumocT (HamaneH CO2 oTneyaTbK, CpeLly 3aBUCUMOCT OT ra3 M BHOCHM pecypcu)
* YBenuyaBaHe Ha Aesa Ha Npou3BoACcTBOTO Ha BEM 1 nogobpeHa LeHa Ha eHepruaTa (LCOE)
* [lpomsiHa M AeEMOKpaTNU3MpPaHe Ha NPOM3BOACTBOTO N NOTPEDNEHNETO Ha eHEPIuA

* [lpomn3BoacTso: reorpadckm pasnpeaeneH BEV, npomeHAMBM Mo XxapaKTep, MHOTO Ha BPOo, Maiku No pa3mep, COBCTBEHOCT Ha
HecneumanncTm

* [loTpebaeHne: MHOroO MHAYCTPUK Ce enekTpmuduLmMpaT (eNeKTPOHEH TPAHCNOPT, MHAYCTPMA 4.0 M Ap.); NPeMMUHABaHE OT KOHCYMATOP KbM
NPOCOMbP
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CeKTopHM
* Kanauyurer
*  Buagmmoct
* [lpeasnaymocT
* banaHcupaHe
* Ynpas/seHue

TexHONOrMYHM
* (CBbp3aHoOCT
*  W360p Ha TexHoOmUS
* lUeHa n edpeKTMBHOCT
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* YnpaBneHue Ha eHepruaTa

MNopobpeHa BManMMoCT (monitoring)
MO-TOYHO NPOrHo3MpaHe

OnTMMM3npaHo noTpebeHmne/npon3BoACTBO
OnTMKM3MpaHa LeHa

Bb3MOXHOCT 33 06MeH Ha MBKABOCT

*  TexHONorM4HM NpeanocTaBKn

(Tene)KomyHukaumm
loT

Blockchain

ML



Nwurntannsauma s EHEPIreTnKaTa

TexHonormaTta e TYK. Kak aa A n3nonssame? KakBo Aa HaCTpPpoOnNM B ceHTopa?

* |oT (MHTepHeT Ha HewlaTa)
* Blockchain and App culture
* Big Data & Machine learning and Al
* Industry4.0 & Robotization

* Fintech

* Wi-fi, LoraWan, LTE, 5G, 6G....




ObobleHne

[1pean3BMKaTENCTBA PeweHuns
O HamanasaHe Ha eHepFMIZHMﬂ pPa3xos MHOMEeCTBO TeXHO/0MMM M MHOBATUBHM Ma3apHn ,EI,I/I3alZHI/I M peweHna we mrpaat
N BbrNepoaHMA OTneYyaTbK PONA B ObAELLETO Ha EHeprMnHaTa CUCTeMa.

* [lpon3BOACTBO Ha €/IeKTPUYECTBO -
eBTUHO, HUCKOBBINEPOoaAHO. LleHTpanHa pona Ha:

*  EHepruiiHa epekTUBHOCT Enektpuoukaums | Anrmtanusaums
*  EHepruiiHa He3aBUCUMOCT

* EaMHHA, yMHa eBponeicKa

efNlekTpuYecka Mpeska »  YMHa mpexa » P2P eHepruiHu TpaH3aKkLmm
* HoBM3HaHWA M TEXHO/IOTUMK » [eueHTpanm3npaHm MOLLHOCTM > loseseHue Ha NpoctoMbpy
*  YcTOMYMBYM pelleHna » Demand-Respond » Ynpas/eHveHa

OrpaHNYEHNATa
° HosW poanun A0CTblM 3a BCNYKN

y4acTHMLM, obLlecTBeHa
aHraxmpaHocT
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Mnatpopma 3a 06MeH Ha yCcAyru 3a rBKaBoCT

*  [edunHMpaHe Ha yCcayru 3a MBKaBoCT
*  PasnnyHKM NasapHu moaenm
* PerynatopHa pamka

Pa3paboTKa Ha Flexi nnatdopma 3a Tbprosus Ha rpbBkasocT loT 1 blockchain
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This project has received funding from the European Union’s Horizon 2020

research and innovation program under grant agreement No 864048.
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120 theoretical load (kW) @ Flexibility asset could be generator,
consumer or prosumer who may change

100 W AM—A A S AW A AAMAANI A AN WAL A A AW S A W AAMA M ANV its production or load actively upon DSO
request

80
owner
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Flexibility services procurement

flexi service deliveries (kW)

100

©

DSO identifies a need for flexibility service -
80 ex. Increasing 0.5MW consumption in node

o “moon s/s” for 30 minutes staring 12:00
0 30 min flex service delivery, 20

20 ———
DSO posts a request for offers for flexibility

20) services on Flexiplatform

(40) 30 min flex service delivery, (60)
(50)
(80) 30 min flex service delivery , (90) Participants submit their offers andthe

(100) platform clears for lowest price

measured load in loT (kW)

w base for delivery calculation

120 Average, 94.4
100

DSO decides on service activation in t-x min

Flexibility asset provides the service

The platform records transaction with smart
contract on blockchain

Q ©®@ © 66 e ©

The platform executes the the payment
(with crypto coin) orexchanges info with

|oT platform collects data from all 10T - Smart other billing/payment systems
Meters or loT - Network Analysers devices

This project has received funding from the European Union’s Horizon 2020

research and innovation program under grant agreement No 864048.
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e  CblecTBYBaLLM Y4aCTHMLM B HOBM POAM
* HoBMYy4aCTHMUM B Na3apa Ha yC/yr no rBKaBOCT
* HoBMycnyru, KaTto pasamep, BPEMETPAEHE M BPEME 33 aKTMBALMA

>>>>>

* YBe/NMYaBaHE Ha HAAEeXAHOCTTa Ha MpexaTa
e OrtnaraHe, unn n3bareaHe Ha MHBECTULIMN
* [lpucbeanHasaHe Ha noseye RES cera

This project has received funding from the European Union’s Horizon 2020

research and innovation program under grant agreement No 864048.
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Mnatdopma 3a yMmHM 5G npunoxkeHus (Smart 5G Net Applications) 8 eHepruiiHMA cekTop

* [lon3BanpeammcteaTa Ha 5G TexHoNOrMATa KaTo real time communication, low latency, high device density, edge computing B eHeprmnHma
CeKTop

* PaspaboteHun 5G npnnoxKeHna B eHePrMmHMA CEKTOP 38 MOHUTOPUHT U eDEeKTUBHO ynpasaeHe Ha BEV; npe3 yMmHO ynpaBaeHue Ha Mpexu 1
KOHTPO/1 Ha I0CTbM B 30HM C BUCOKO HanpeXeHue C Len ona3BaHe Ha YOBELLIKM XKMBOT.

* HabnwoaeHue 1 3anu1c Ha AaHHW OT Pa3MYHM CUCTEMM, CEH30PU N YCTPOMCTBA, B PeasiHO BPEME, C MUIMCEKYHAHO 3abaBAHe.

=
Smg;t?G_r!d Demonstration of 5G solutions for
p% SMART energy GRIDs of the future

home the project usecases architecture partners communication dissemination contactus @ join our community

Coordinator TELCOs VIVACOA SMEs
onol VW ©OTE omrissar b INFC y 0
- ] YSiS NBYCOMP
Tech Companies Universities/Research institutions !
- . p— i -

Consortium o AtsS i2cat €55 s axon ubiwhere MarHoneT
-~ ; S) SIDROCO MM ENTRA ENERGY

DSOs TSOs -
g'cj"s“'b“"o”c BECO EA] Bodpne  s:UBITECH NOSIA =1 =GER
-gistribucion oss = MAGTIFING EXCILLTNCE

This project has received funding from the European Union's Disclaimer: This Leaflet reflects the Smart5Grid consortium view

% PPP p Horizon 2020 Research and Innovation Program under grant and the European Commission or 5G Infrastructure Public Private
* agreement n® 101016912. Start Date: 01//01/2021 Partnership (5G PPP) are not responsible for any use that may be

The 5G Infrastructure Public Private Partnership
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*  YMHa, open source 5G nnatdpopma—Smart5Grid ynpaBnasalla
Smart5Grid Facility Architecture

NHTerpupaHe n GyHKLUMOHMpPAHE Ha PA3/IMYHKN, KPUTUYHM 33
EHEePrMnHMA CEKTOP NPUNOKEHNS, B 5G MOOUAHN Mpexu

~—
Platform Interfaces Controller Database

S
6 5 V&V Framework Open Service Repository
°
Pa3paboTeHu pa3NYyHM, KOHKPETHU MPUNOKEHNS = v | res |l o rme ([ ren Nethop/ N Catsogue
(NetApplications) 8 eHepruiiHata BepTukana, paboTeLy 8 & Lo | vivsoe R "ol sevie
peasiHO Bpeme, C MUAMCEKYHAHO 3abaBsAHe, B reorpadCckm Netpp Controller & MECO
R NSMF Slice Manager
OT'D'aneLIeHM TOH KM' non3BaLLI‘M edge CompUtlng NSSMF RAN Controller I Core Network Controller l Telemetry
M&O NFVO
. Framework Edge VIM Cloud VIM
* Smart5Grid e oTBOpeHa 3a eKcnepumeHT! 1 6baelin pa3paboTku S =
[ NFV/Telco Access & Edge Cloud
OT BbHLIHN pa3pa6OT‘—|MLl,l/I (app Store) S Infrastructure ran || N UNFs NetApp CN VNFs NetApp
i at edge VNFs at edge at cloud VNFs at cloud
= Edge NFVI Cloud NFVI
a Energy Infrastructure - v
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. This project has received funding from the European Union's Disclaimer: This Leaflet reflects the Smart5Grid consortium view
% PPP Horizon 2020 Research and Innovation Program under grant and the European Commission or 5G Infrastructure Public Private

R agreement n® 101016912. Start Date: 01//01/2021 Partnershlp (SG PPP) are not respon5|ble for any use that may be
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This project has received funding from the European Union's Disclaimer: This Leaflet reflects the Smart5Grid consortium view

% PPP p Horizon 2020 Research and Innovation Program under grant and the European Commission or 5G Infrastructure Public Private
* agreement n® 101016912. Start Date: 01//01/2021 Partnership (5G PPP) are not responsible for any use that may be

The 5G Infrastructure Public Private Partnership
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Wind Turbine Monitoring
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Our platform is now open for you!
To demonstrate how easy is to create a Network App, we
made available our experimental platform, to allow any

developer, Start-Upper or SME to get familiar with such
approach and get ready to move to the edge.

Are you ready for the challenge?
Be one of the first developers to implement your own Network App, using our experimental platforms and
get ready for the next generation of edge computing in the modern 5G era!

In case you participate in our test, we are listing you in our channels and we will showcase your achieve-
ments in all our activities at European level.

This project has received funding from the European Union's Disclaimer: This Leaflet reflects the Smart5Grid consortium view

and the European Commission or 5G Infrastructure Public Private
Partnership (5G PPP) are not responsible for any use that may be

Horizon 2020 Research and Innovation Program under grant
agreement n® 101016912. Start Date: 01//01/2021




. B 3aKk/1t04eHne

*  TpaHchopmauma B eHepreTnka

“Egos1t0U4UAMA KbM eHepeemuKa ¢ HeympasaHo/MUHUMAsTHO 8b30elicmaue KbM NpupooHama cpeda uma u opyau
dsueamesu/obycano08eHOCM 0C8EH ¥ eAaHUemo 3a Yyucma npupooa “

* YcnymsalbekaBocT— Flexy Grid, nsnonssaHe Ha AMrMTannsauma B NPomaHa Ha NoBeAeHUETO M POAATA HA Y4aCTHULM B Na3apac Len
yBenun4yaBaHe Ha Haaex AHOCTTa Ha MpeXara ¢ noseye BEN

“Kak moxce 0a uanosnszsame HosumMe mexHos102uu U Hanpedbkbm 8 obs1acmu kamo blockchain, loT, ML 3a Hanpasum npexoda no-
neceH”

*  5G nH$pacTpyKTypa 3a Y MHM MPEXN — OCUTYPABAHE Ha CBbP3aHOCT Ha HOBMTE YMHUW YCTPOMCTBA 33 [1a CBbP3aHN HaAEKAHO 1 6bp30.

“bvOewume yMHU Mpexcu umam Hyx0a om cmabusaHa UHGPAcmpykmypHa cpeda, 3a 00 0mMa080pPAM HA 8UCOKUME U3UCKBAHUA 30
Hao0ex0HOCM XapaKkmepHo 3a eHepaulHume cucmemu. “



Bnaropaps 3a otaeneHuTe Bpeme U BHUMaHue!

MoxeTe na ce CBbpKeTe C MeEH HPE3 KOHTAKTUTE OT Npe3eHTaunAaTa Nan Ha

https://www.entra.energy/ u ctpaHuuata Hu B Linkedin ©



https://www.entra.energy/
https://www.linkedin.com/company/entra-energy/
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