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Topic:1ICT-41-2020

Duration: 36 months (01:01.2024 31.12.2023)
Overall budget (requestedgrant)of ~6 Millibnl€i o
Consortium members: 24 main partners

A (from 7 EU memberstates)
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» The Oopvewedr (negvorks df Bower plants, energy transmission towers, substations, poles anc
wires)can be assessediasthedgasr ngaersdin timaver/h’jas @ectiicity istihie ieosiw o r
versatile controlled form of energy.

» For efficient transfer of electricalipowert:is-marrdt’ combing tdaditional grids with
communication and information control technologies =rocting o achieve eficeny
cleanlinessamadseeatitiyand GrashaEinh” dhe modermdlandscapeimeregytransportation.

» Thefast development of 5G especially inverticalslike the energy sectorwill offer more
opportunities for growti and market evolution, a/so providing options for innovation and
Investments.

» 5G networks will be an iimportant ingredient for the development of smartgrid
technologies, especially allowingthegriditoo-a-d: ap: it " tdbthee thinamicoof renewable
enerqy and distributed generation.
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» CSmandtrangarnaidon” tnusardlysof existimyaelecirioalnndastmatset of hee | 'y 0
generation, transmission cdistittottion-and:-consumptiondevels of a powerngrid.

» CSamadtrangarnaidon”hae@ o sdhredt amardy medigy ami eneadusng tiedicesc 0
through a communication network, that enables reattime information flow and control
among power devices.

» 5G (due to the multiplicity of its benefits such as/flexibilityreliability, coverageithroughput,
latency and massive-device suppajtis the first communication technology expectedito
address tthe plethora of currentandfuture chéllenges of the:energgector.
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- Large and interconnectedpowerssystemare seenashh ‘eackodnei c k bone 6
of the critical infrastructuresin our society.
A So far telecom providers played littlecornoroleiin:theccommunication infrastructure.
A This statuscquoiis-expectedto bhange/drastically imthe:smart gtia era’

1 The Smart Grid concept-and its deployment-environmentsintend to increase fficiency,
resilience, reeliability-andsecurity of the (evolved and greener) power grids, by means of
Increased dlgital automation andcomntrol.

Cl  The Fifth Generation (5G) 0f communicatiom networkprovides features allowing the power
grid to incorporate the service requirementsof:
A  Large bandwidlth
A  End-to-end latency
A High reliability
A Massiveconnection:type
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AThe Smart5Grid [EUfunded project is focusedon boosting innovation for the highly

critical and challenging energywerticglby providing an open 5G enathiled
experimentation platform, customized to support the smart grid vision.

AThe Open Smart5Gritexperimentabplatformaims to be an ecosystemwihiere variaus

Goersdyuebressc h a s

I. Slakeholders initheenergy vertical

il. ICT Integrators

il Network Application (NetApps) Developers

Iv. Actors in the telecom industny

v. Network Service/Providersingeneral
coaldl ‘todhe togetbem end bworg tedethee” togarda theecomimon goal of
demonstrating the opportunities offered by the 5G tedhndlogyiim flour meanmgiulcases
specifically targeting ito the Renewable Enerqy Sources (RES) productionand distributl
of energy In a vertical ecosystem
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Objective #1

To specifythe critical architectural
and technological enhancements
from previous 5G-PPPPhases

needed to fully enablean open
experimentalplatform for the
Energyvertical

Objective #5

Toprovide a Validationand
Verification(V&V)
experimentation framework for
NetApp automatic testing,
certification and integration

November 29, 2022

Objective #2

Todesign, deploy, operate, and
evaluatein realworld conditions
the baselinesystemarchitecture
and interfacesfor the provisioning
of an integrated, open, cooperative,
and for a fully featured 5G network
platform, customisedfor smart
energy distribution grids

Objective #6

Torealisefour advanced5G
reallife demonstrationsover a
wide set of energy related use
cases.To exhibit that
performance hasbeen
conformant to suitable 5G-PPP
KPIs

Objective #3 Objective #4

Todevelop an open NetApp Todevelop high-performance
repository. NetApps that will support the
In conjunction with the 5G network ~ambitious Smart5Gridenergy-

facility, the Open ServiceRepository | oriented use cases

will have accessto network
resourcesand it will be usedto
develop and accommodate

NetApps, providing rapid access

and executionenvironment to

developers,third parties, and SMEs

from the energy vertical sector

Objective #7

Toconduct a market analysis
and to establishnew business
models. Detailed techno-
economic analysisand road
mapping towards exploitation
and commercialisationby
industry partners and SMEsare
alsoof high priority for the
project

24t Infocom World Conference- Athens, Greece

Objective #8

To ensure maximisationof
Smart5Gridimpact to the realisation
of the 5Gvisionby establishing
closeliaisons and synergieswith
5G-PPPPhase2 and 3 projects and
related WGs To pursue extensive
disseminationand communication
activities as wellasto assesghe
perceivedimpact from the
stakeholders& the wider
community 8



o Smart5Grid - Motivation

’Q/Q
Smart5Grid

Technology Features of the Praject

SmartsGrid MEC Platform
5G Core Service’Based Architectur@r the energy-specific vertical domain

Open 5G platform for smart grids and 3rd Party/Experimentation
Open NetApp Repositoryfor 3rd parties

DevOps approachfor enerqgy specific NetApp development-and deployment
Network Slicing EMBE mMTC uRLLG

4 33333
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. SMartbGrid - Architecture:
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3 distinct layersd Platform, NFV/Telco, Energy

Platform

NFV/Telco

Energy

%

mfocmmrnfocom

Smart5Grid Facility Architecture

P

V&V Framework Open Service Repository

Results ‘, 2V M&O Adapter AZA NetApp/VNF Catalogue
Eng.m Manager PSR /Translator Service Event Logging

NetApp Controller & MECO

Slice Manaqger
(P  RAN Controller I Core Network Controller ||

M&O NFVO
Framework : Cloud VIM

NFV/Telco
Infrastructure CN VNFs NetApp
at cloud VNFs at cloud

Cloud NFVI

NetApp . : NetApp

Energy Infrastructure Digital Twin Other
with HIL Capabilities Smart Gnd Infrastructure
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% Smart5Grid - Proposed Use Cases

Bulgarian Demo | (Southern region)

Millisecond Level Precise Distribution Generation Control

@ infocom|infocom
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Spanlsh Demo | Barcelona

Remote Inspection of Automatically Delimited Working Areas at Distribution Level -

Bulgarian- Greek Demo | (Cross border) &

Real-time Wide Area Monitoring
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Q/Q
Smart5Grid

O Tehreart"Sma® b rGrniald atHG ailEsXcpovide ame nt a |
experimentation-environmentfor; 3rad party developers tonimplement;veri
and validatecenergy vertical applications as:NetApg®mposed of acchain
VNFs.

These applications, once validated, will be hosted-at ‘drelaccessible.on:an
Open NetApp repository encouraging the reutilization of VNFs and
fostering the imtradudtioni intotthenmarket Of istarips and SMES .
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GROUP OF COMPANIES
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List of Wonk:Packages

WP Number WP Title Lead Beneficiar ‘ End Month
WP1 Project Management ENEL 36
Use Case Elaboration, Open5G

WP2 Platform Architecture and Technical ATOS 1 24
Requirements

WP3 Integrated 5C Netmvk FulpenitOpeen | cucnepainG 4 24

Repositories

WP4 Technology Reatiness Evolution-for NetApps UBIWHERE 7 36

Development
Uninterruptible Smart Grid QOperationdueito
WP5 5G G tivity ENEL 13 36

Integrating High Levelscof Variable-Renewabl
Energy Sourcesiinto;5G connected smart grid

Exploitation and impact Creation

WP6 OTE 13 36

WP7 8BELLS 1 36
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UC1- Automatic Power Distribution Grid/Fault Detection | SmartJGrid

U The business:scope ofithis UC is tocverify, in arefield scenario, 6" ho5® network could
iImprove the performance of the Remate Control connectivity for realtime automation and
monitoring of the: distributiom g:r) | egpécially in high populated geographical areas.

U+ Thefinal goal is to reduce the time and the effort needed while performing the
troubleshooting when a communication problem occursbetween the centralHub and the field

devicesinvolved in the real-time sel-healing automation systemor Enel Distribuzione Italy
(EDI).

U Monitoring the communication layer of this advanced-automationssystem:s highly- important
to ensure:

November 29, 2022

Reliability of the communicationiinfrastructure witfiin the given Service Levelgotherwise RealTime
setheal i ngbs per formances are not ensured).

Operative costsireductions having a clear picture of the RAN connectivitya | | o ws s endi

rechnici ans o [ he [ e hafasanofmal partofthe troubleshooting: | y
process.
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UC1- Automatic Power Distribution Grid /Fault Detection | Smart3Grid

L) recton Purposes:

£ A Improve the continuous accuracy of the
palul communication layerdedicated to the Automatic
Power Distribution Grid Fault Detection infrastructure.

= = @ e A Improve the performance of reattime self healing
e = capability of distribution grid, especially in high
e e € " Communication populated geographical areas.
Central System layer
B - o= A Reeldiwie tiiDoon stfore for DS:0G sc ef f or
e e k = communication infrastructure,dedicated to the grid
DSO Fie 5G RAN elco etwor DSO Networ

automation function and grid remote control.

171\ Main Constraints
' A Grid stability: 7eststo be executed on a real grid.
A Cyber security:Need to comply wiih tO )ho < DS O6s vharmwdrihTed-co. Cyber security
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UC2: Spanishpilot - Overview
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| UC2- Remote Inspectionof Automatically Delimited Working Areas ab Distribution cbeviels martSGrid

Location: Barcelona,EcoGarraf Primary Substation (66 kV) Net App S afe ty
INg

Partners involved: smart area monit
: . ., o . 2nsors big data
Q-distribucion 12cat® nosia -
et
Purpose:

Bordering the safety zoneiin-avolumetric way;for!differentiinfrastructure

types (e.g. transformers, aerial power linesand

supporting field techniciansby using 5G aue to

Q@ Jts ultra reliable low latency communications-and

@ enhancedmobile broadband joined to augmented reality, 3D madelling
and sensorsitechnology.
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UC2- Remote Inspectionof Automatically Delimited Working Areas at Distribution Lev1s-/S martJGrid

=» Activities in a primary substation-are_considered of higtrisk, due to high voltage energized
equipment involved. The safety of the workersto perform such activitiesiisa20.tp orpritp. r i

®» The business:scope-ofithis UC:it

that are accessing-a primary. substation and
crossing ithe borders of adelimited (forbidden)-area.

B made via the useof.cameras:and other ultravide bandwidth (UWB)-sensors

wihch e Why b 85 nOwh: Y chasenSGhenreldriwa r kK
teecolvay ord rocgiyr oo w-tatencypandrastipmaessihgpapabilities
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UCZ2- Remote Inspection of Automatically Delimited Working Areas at Distribution SmartSGrid
Level

Technical Solution

[ ]
SENALIZACION INDUSTRIAL
EQUIPAMIENTO PARA LA
N RIA

W3
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