5G empowering the energy sector event

Avarituén Network Applications atnv Smart5Grid TAATPOpUG

> Golden Age Hotel of Athens

Smart5Grid 08/03/2023
This project has received funding from I
% p p P the European Union’'s Horizon 2020 I

*
* *
research and innovation programme *

The 5G Infrastructure Public Private Partnership

d t tn°® 101016912
Demonstration of 5G solutions for under grant agreement n
SMART energy GRIDs of the future

* 4 x

Disclaimer: This presentation reflects the Smart5Grid consortium view and the European Commission (or the 5G-Public Private Partnership) is not responsible for any use that may be made of the information it contains



Sidroco Holdings Ltd Smart5Grid
o

[lolot elpooTe

* H SIDROCO @epvel pior OAOKANPN OELPO XOPOKTNPLIOTIKWY Kol duvatotnTwy Internet of Things Neac
leviag (NG-1oT), yiax T Onuovpyla, LTTOOTNPELEN Kol OLXXEIPLON EEXPETIKAL KAWVOTOUWY AVCEWV,
TIPOIOVTWY KO LTINPECLWY, TIOPEXOVTOC ATIOOOTIKEC, ATIOTEAEOUOTIKEC KOl AoPaAelC Avoelg NG-IoT
VIO OLXPOPO ETEPOYEVH TIEPIPOAANOVTR, CUUTIEQIAXUPAVOLEVWY  KPIOIWWY  UTIOOOUWY  OTIWE N
EVEPYELQ, N VYELOVOULKN TIEPQIBOAPN KL N cuTOVOoUN 0dnynan.

 Topuelg E&edikevonc oe: Artificial Intelligence, Security and Privacy, Telecommunication networks and 5G
networks, Big Data Visual-aided Analytics, Smart Transportation Systems kot Smart Farming Systems.
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Toe H2020 Project poc

' ,' ) www.spear2020.eu

;) cyBERSANE Cybersecurity Incident
Handling Warning and
Response System for the
European Critical

Infrastructures
www.cybersane-project.eu

*@.FVIDENT bEhaVioral Insights anD Smart5Grid
Effective eNergy policy SAHKT

acTions
www.evident-h2020.eu/

rEsilient and self-healed

3/22/2023

Secure and PrivatE smArt gRid

Artificial Intelligence based
cybersecurity for connected

e automated vehicles
CARAMEL
www.h2020caramel.eu
SREE Next-generation equipment

R E\Sc ot tools and mission-critical
strategies for First Responders
www.respond-a-project.eu

Demonstration of 5G solutions
for SMART energy GRIDs of
the future

www.smartSgrid.eu

Field -testing and demonstration of digital
?‘f—oo and space based technologies with agro-
Pes‘tnu ecological and organic practices in systemic

innovation
Started in October 2021
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Tt kavoupe oTto Smart5Grid Project

2VVEIOPOPX OE:
¢ EKTIOVNON TWV TIEPQIMTWOEWY XpNnong Smart5Grid
* OVOAUON OTTOUTNOEWY CUOTNUATOC

* KOBOPLOUO TOU TUVOAIKOU OPXITEKTOVIKOU OXESIOOUOU TNG QVOIKTNG TIEIPOUATIKNG TIAATPOPUACS 5G Kol
TwV Tpodlaypapwy NetApp(s).

KaBodbnynon otnv avamtuéng Twyv NetApp(s) heow TNC O(\/OLXTI"]C ﬂ?\O(Tcpépuac TIELDOUOTIOUOU.

* JupBaiioupe oTnV avartuén NetApp CUYKEKPIUEVWY TIEPUTTWOEWY XPNONG Kol OTO TAQIOLO QUTORATNG
SOKIUNG Kot eTtikVpwaonc NFV pecw auvexoug evortoinonc

* [lopexoLvEe TEXVIKN UTIOOTAPLEN KOl fonBela ae 3o pepn o TV avamtuén NetApp.

JUVELOPOPOL OTNV TIPOETOUACICL TNG TAXTPOPUOG Ttedlov Smart5Grid ylar Ty unoaTnPEn g
OOLOAEITITNG AElTOUPYIOG €€UTTVOL OIKTUOU KoL OTNV OVTIOTOLXN EVOWUGTWON Kol ETTKLVOWON
NetApps.

JUUBGAAEL TNV TIPAYUOTIKT SOKIUN KO a§loAdynaon Tng amodoons TNG TEPIMTWONG Xprnang 2 o€
AELITOVPYIKO UTTOOTABUO.
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[eplexopeva Smart5Grid
Ocuota oulNTNoNC

« Avamtuén dikTuakng epapuoync (Network Application) yia "Remote Inspection of Automatically
Delimited Working Areas at Distribution Level'
* [1pOCdLOPLOPOC KAl ETTLALON TIPORANUOTOC
* [NpooTiBepevn oéla
« Ayopa & euKaupleg
* POAOG NG €QapRoYNC
* NetApp development on the Smart5Grid platform
* [1pOYPAUUOTIOTIKOG 0ONYOC

08/03/2023 Huepida «5G empowering the energy sector event»



Remote Inspection of Automatically Delimited

Working Areas at Distribution Level Smart5Grid
[ToOBANUO

* OploBetnon tnNc dwvng aOPOAEIOC CUTOUOTO UE OYKOPETPIKO TPOTIO VIO TNV UTIOCTNPLEN TWV
TEXVIKWVY Tedlou e xpnaon tou &ikTuou 5G NR Aoyw TwV eEXPETIKA OELOTIOTWY ETIKOWVWVIWY (low

latency) Ko TNG BEATIWPEVNCG KIVNTNC EVUPLIWVIKNG OUVOECNC UE TNV TexvVoAoyia 3D povteAomolnong
KOl oloBNTNPWV.
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Remote Inspection of Automatically Delimited

Working Areas at Distribution Level Smart5Grid
[ToOBANUO

. Ev(GxUOn TWV OLOOIKOCLWY QOPAAELNC yLot TouG Epvaééuevouc ouUVTNPENONC O UWOOTO(GUOUQ KUpLO(C
LOXUOC HV, XxpnoLUOTIOIWVTOC TIAN pocpoptec OE TIPOYHUOTIKO XPOVO TIOU CUAAEYOVTOL GTTO TIPONYUEVEC
KAUEPEC TIOPAKOAOLONONC KL (pOPNTOUC XoBNTNPEC.

* H epapuoyn NetApp:

* (i) dnuovpyel cutopaTo 3D HOVTEAO TTOL OPLOBETOUV TOUC XWPEOUC EPYACIOC TOU €£0UCLOOOTNEVOU
TIOOCWTIKOU

o (i) ETUTPETIEL TNV ETUKOWVWVIO OE TIPAYUOTIKO XPOVO HEYOAWY OEOOUEVWV TIOUL TIOPXYOVTOL OO TOUC
UTTAPXOVTEC KIVNTOUC aaBNTNEEC KOBWE KO OO KAUEPEC EVTOC TOL XWPOUL £PYVACLOG

* (iii) fonBaEL 0NV ATTOPOKPUCEVN TIOPOKOAOVBNCN TWV EQYACLWY OE TIPOYUOTIKO XPOVO KO KOTOYPOPEL
TIC KIVNTELC TWV SLOPOPWV XELPLOTWY KOXBWC KOl TWV EPYOAELWV EpyaCLaC TOUC

 (iv) TTOPEXEL AUETO TIPOELOOTIOINTIKO ONUOTO KO ELOOTIONTELG.



Remote Inspection of Automatically Delimited ~
Working Areas at Distribution Level Smart5Grid

[MpooTBepevn aélo

2V0TNUa TTopokoAouBnonc . Evioxuon Twv vPIOTAPUEVWY SLOBIKACIWY AOPOAEIOC JE TN
OE TIPOYUATIKO XPOVO xpnon aoBnTnpwv (UWB) Kot Kaepwv.

5G NR &lktuo « TUOTNUO TIOPOKOAOUBNGCNC OE TIPOYUOTIKO XPOVO

NetApp and Edge * AVEmTUEN SimAa 0To SIKTUO TIPOGRAONC POSIOETIKOWWVLLIY
Computing 5G 2 eAAloTn KABLOTEPNON OTTO AKPO OE AKPO.

* [NopakoAoVBNoN 08 TTPOYHATIKO XPOVO.

: : * fpr)yopn emeéepyaoia elkovag Kot Al= eyyuamol TNV Ao@OAEL TwV EPYACOUEVWY TE UTTOOTABUO

BeATIWON omtodoonc HV (66kV).

* H 0ploBeTnon mpayaTOTOLE(TAL O TIPAYUOTIKO XPOVO—> TO TIPOELOOTIOINTIKO ONUX OTTOCTEAAETAL
000 TO SLVATOV YPNYOPOTEPQL.
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Remote Inspection of Automatically Delimited

Working Areas at Distribution Level Smart5Grid
Ayopec & euKaLpleg

* [loloug evolapepel;

- 'OAeC TIC ETAUPELEC TTOU EVOLAPEPOVTAL VO UENTOLV TO ETUTIEOO ATPOAEINC OPLOBeTWVTAC (WVEQ
(ALOXELPLOTEC 2UOTNUATWY ALGVOUNCG EVERYELQC, LOVAOEC TIOPOYWYNC NAEKTOIKNG EVEPYELOC,
BLOPNXOVIKEC EYKOTAOTAUCELG K.ATL).

EToupelec oavamTuénNC AOYLOUIKOU

Eukouplec:

H ao@oAela B UELWOEL TO KOOTOC (CLVTNPENON KOl TIG KUPWOELG TNC KLPEPVNONG) Kal TIC PAGREC OTO
OIKTLO, BEATILWVOVTOC TIC TPEXOUTEC OIAOIKACIEC AELTOVPYIOC TOU OIKTUOU.

Oa CLPPBOAEL eTlONC OTN BEATILWON TNC KOWWVIKNC EIKOVOC TNC ETALPELC.



Remote Inspection of Automatically Delimited

Working Areas at Distribution Level Smart5Grid
POAOC TNC epapuoyn

2TOXOL TNC EPOPPOYNC:
- A&lTOUPYLO TTAPAKOAOUBNONC KOl cUCTNHO avayvwplang Al.
- Evepyomolnon cuvayepuou Kal e10oTtolnon pyalOPEVOL OE TIEPITTTWON TIAPAPLACEWY AOPAAELOC.

« ALVOTOTNTEG TNC EQAPUOYNG:

- Juvexnc emeéepyaaia elcodwv amo TNV avamtuén aoBntnpwyv (UWB Kol Kapepwy) oTov
UTTOOTOBLO.

- EvTOoTIouOC €pyalOUEVOL TE OTTAYOPEVUEV TIEPLOX ).
- AoPavEL SEOOUEVO OTTO CUOKEVEC OTIWC Ol clloBNTNPEC KOL Ol KAPEPEC.



NetApp development on the Smart5Grid platform Smart5Grid

Bruaro avamtuéne Network Application

AvamTuén Aoylkng epapuoyng (Python, C, java, etc.)

Anuovpyla Docker image

Kubernetes development

EvBuAakwon twv K8s files in Helm-chart (Kubernetes cluster)

[TpooBnkn Helm-chart otov NetApp descriptor

NetApp package (ZLUTIIECUEVO QPXELD)
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Smart5Grid

NetApp development on the Smart5Grid platform

Bruaro avamtuéne Network Application
-Avamtuén Aoyiknc epopuoyng (Python, C, java, K.AT.)

 AvamTtuén AoyIKNG epapuoyng dikTouou (Python, Java K.ATL.)
* [pofANuO eTTLALONC
* [AWOOCEC TTPOYPAUUATIOLOU
* AMEC TTANPOPOPLEC OXETIKEG E TNV QVATITUEN TNC EPAPOYNC
* [apadoon TNg e@apuoyr o€ KovTelvep Ue paon Docker images
* AOKLUN EPOPLIOYNC Kol KOBOPLoPOG eEapTNoewV (TT.X., apXElo “requirements.txt" otnv Python)
* YTIOPXOLV TIOAAG TIOPOOEYUOTO OTO SLAOIKTLO, TO (O1o TO Docker Tapexel evav 0dNyo
AVOPOPAC VIO QUTO.

Link: https://docs.docker.com/language/python/build-images/

08/03/2023 Huepida «5G empowering the energy sector event»


https://docs.docker.com/language/python/build-images/

NetApp development on the Smart5Grid platform

Bruaro avamtuéne Network Application
-Anutovpyia Docker image

[la var SNULovpynoeTe o Elkova docker, TIPETIEL VO KAVETE KATTOL TIPONYOULIEVA BrMOTOr LOALG N
EPOPUOYN OO EKTEAELITOL TOTIIKOL.

 Eykotdaotaon docker Tov UTTIOAOYLIOTH GOC VAAOYQ E TO AELTOVPYIKO cUOTNUA (N
EVKOTAOTOON EVOEXETAL VO OLOUPEPEL)
« [l linux, eAeyETe TIC akOAOLBEC odnyleg: https://docs.docker.com/engine/install/ubuntu/
[l Windows, avatpeéTe og auTeC TIC 0dnylec: https://docs.docker.com/desktop/windows/install/

 Anuovpyla Dockerfile
« AUTO TO OPXELO EVAL EVA EYYPAPO KELEVOU TIOU TIEPLEXEL TIC OONYIEC VI TN CLVAPUOAOYNON KOG
elkovoc Docker

« Odnylec yia 1o Mwe va dnuovpynaoete eva Dockerfile yia python:
https://docs.docker.com/language/python/build-images/#create-a-dockerfile-for-python

08/03/2023 Huepida «5G empowering the energy sector event»
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https://docs.docker.com/engine/install/ubuntu/
https://docs.docker.com/desktop/windows/install/
https://docs.docker.com/language/python/build-images/#create-a-dockerfile-for-python

NetApp development on the Smart5Grid platform Smart5Grid

Bruaro avamtuéne Network Application
-Kubernetes development

* HmAat@opua SmartbGrid poopepel K8s (Kubernetes) cluster, ETol, Umopelte var avamTUEETE UTINPEDIEC O€
OUTOUC TOUC KOpBouC xwplc va xpetadeton va exeTe To OIKo aac K8s cluster, kaBwc dev amoTteAsl amaitnon
yla TV avoamtuén tou NetApp kat o NetApp controller Ba elvat utevBLVOC Yo TNV AVATTTUEN CUTWY TWV
UTINPECLWY OTO cluster.

« Anuwovpyia Kubernetes cluster (yia Tomko testing)
* Kubernetes Deployment

» Example Link: https://kubernetes.io/es/docs/concepts/workloads/controllers/deployment/
* Expose your application

» o services TIPETIEL VO OPLOTOUV XpNotpomolwvTtag YAML (mpoTidwpevn) n JSON, 0Ttwe OAal TO AV TIKEIUEV
Kubernetes.

08/03/2023 Huepida «5G empowering the energy sector event» 14


https://kubernetes.io/es/docs/concepts/workloads/controllers/deployment/

NetApp development on the Smart5Grid platform Smart5Grid

Bruaro avamtuéne Network Application
-EvBuAdkwan Twv K8s files in Helm-chart (Kubernetes cluster)

EvkaTaoToon kat configuration Tou Helm
* https://helm.sh/docs/intro/install/

Eéolkelwon pe evtoAec Helm
» https://helm.sh/docs/intro/quickstart/

Anuovpyla Helm Chart
« https://helm.sh/docs/topics/charts/

AttoBnkeuon oto Helm Chart Smart5Grid repository

08/03/2023 Huepida «5G empowering the energy sector event» 15


https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/

NetApp development on the Smart5Grid platform
Bruora avamtuéne Network Application
-MpoaBrikn Helm-chart atov NetApp descriptor

« Anulovpyla NetApp Descriptor

08/03/2023 Huepida «5G empowering the energy sector event»
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NetApp development on the Smart5Grid platform Smart5Grid

Bruaro avamtuéne Network Application
-NetApp package (ZUUTIIECUEVO QPXELD)

¢ TEAIKO OTTOTEAEOUA ELVOL TO CUUTILECHEVO OPXELO TTOU TIEPLEXEL

* NetApp Descriptor
* OPLBUO PaKEAWV LE dlapopa apxelar oTtwC (helm charts, docker images KAL)
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