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Smart5Grid im brieff Smart5Grid

¥y ¥y vy v v Yy

¥

European CallH2020-1CT-2018 2

Grant Agreement (GA)\No.101026912

Topic: ICT-41-2020

Duration: 36 months (January. 2028 December 2023)
Overall budget (requestedgrant)of ~6 Million Euro
Consortium members: 24 main partners

(from 7 EU member:states)

Project Coordinator: ENEL((IT)

Beneficiaries

November 29, 2022 @ Bﬁﬁg"m—mg%i?m 24t Infocom World Conference- Athens, Greece, November 2280, 2022

Y axon W
Lie tin TS




GROUP OF COMPANIES

Smart5Grid im brieff 8 Partners

//@
Smart5Grid

Coordinator
ol (]l
Tech Companies

é'.! ENGINEERING Aws

DSOs

@-distribuzione
Q-distribucion

(Linked third-parties of Enel GI&N)

The SmartsGrid-ecosystem.

TELCOs

Wa OTE)  YNeTISSAT

GROUP OF COMPANIES

‘EiGHTBELLS
Indeoencent Research & Consultancy

Universities/Research institutions

— =) <= g ublwhE| e
[

SUITING THE FUTURE

i2cat® £ ‘ti.»f""“ |<.woq o

TSOs

< SETECHCO  (§)|SIDROCO

ZECO EAL $adpne =z UBITECH

LYS|S Lj SE7CaHD

NearbyComputing

HATHONET

B ENTRA ENERGY
i

nOSICI ST ARE

- SEHALIZACION INDUSTRIAL

—r fouwmumum LA MASTERING EXCELLENCE

November 29, 2022

O

infocom infocom
world ~Tmedia

24t Infocom World Conference- Athens, Greece, November 280, 2022



The Smart5Grid Project (1)

Fundamental Aims. |

=® Promotion of innovation for the energy vertical sectoyby providing an open 5G-enabled
experimentation platform, customized to support the smart grid vision

=
Smart5Grid

#» Readlizationof a’5Gbased experimentalfacilityfor integration, testing and validation of both
existing and new 5Gsservices aswelkas of-NetApps-from ithird:partiese,, SVMEs, developers;engineers,
not being members of the project consortium).

= Provisionof an open access ' NetApp repasitory offering support and assistance to'third parties
through a clear and trustworthy experimentation roadmap, with: the-opportunity ito accelerate
their growth in the high impact industry of the energy vertical.

» Validation, both at technical and business'/evebf the opportunities offered by 5G technology to
the energy vertical demonstrated in four meaningful use cases!(UCs)being relevant te réal
scenarios of wse.
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ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ The Smart5Grid Project _(2)

=
Smart5Grid

» Smart5Grid implicates for new challenges to communication networksgquiring a flexible &
orchestrated network, slicingoptions-ant millisecondevel latency.

» Power distribution companies/need new: tools to monitor/operatethe distribution network-and:to
maintain/increase rellability and Quality of Serviee (QoS), ey tvith ey ranwdrrs thdats oowdrr an s
difirsirniybiutid onvecg anbrd)sds Ernitio croev odr vnedoére ssmaarnt gri ds,

» SmartbGrid identifiesseveral highlevel requirementsfor the communication network,
allowing the establishment of innovative-and'high performance smartgrids:

o Very high device densityfor connecting thousands of energy metering-and.power-électronicdevicesn one
location.

o Very high bandwidth to allow massive data/flows from multiple-devieces simultaneous/ynaking available remot
maintenance and substation monitoring.

@ Ultra-low latency for fault detection, network isolation and operation of recoverydeviceswithimone power cye
(l.e. 20ms for the 50Hz frequency used in electric current).
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The Smart5Grid Project_(3) =

Smart5Grid

Delailed objectives: |

Objective #1:Specifying the critical-architecturalband technological enhancementsfrom/previous 58PP/Phaseneeded to fully enable an open experimental platform
for the Energy vertical.

Objective #2: Design, deployment,coperation-and-evaluatiordin real world conditionsd of the baseline system-architecture:and of related irdrfacesfor the provisioning
of an integrated, open, cooperative,-and fully featured 5G network platformgustomised for smartenergydistributiongrids

Objective #3: Development of an open NetApp repository In conjunction with the 5G network facility, the Open Service Repository will have access to network
resources and it will be used to develop and accommodate NetApps, providing rapid access and execution environment to devedeg third parties,
and SMEs from the energy vertical sector.

Objective #4. Development of high-performance NetAppsfor the support of ambitious Smart5Grid energyoriented use cases.
Objective #5: Provision of a Validation-and Verification (\&V) experimentation framewarfor NetApp automatic testing, certification and, integration

Objective #6. Realisationoffour atdvanced 5G realife demonstrations over awide:set of-energy related use caseferformance exhibition will.be.conformantto 5G
PPPIKPIs.

Objective #7: Conduction of a market analysis:and-establishmentof new businessimodeBetailed techno-economic analysis-and road mapping towards: exploitation
and commercialisation'by industry;partners:and SMEs are-also of-high priority for the project

Objective #8: Maximisation of Smart5Grid impacto the realisation of the 5G vision byestablishing closelliaison:and synergies withiG®PPPhase2 and -3 projects and
the 5G-PPPPursuing of extensive tdissemination and communication activitieend assessing the perceived impact from the stakeholders and the wid
community.
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The Smart5Grid Project (4)

GROUP OF COMPANIES

Use Cases: |

ltalian (DS0-Operations) Automatic power distribution

Pilot grid fault detection

The Smart5Grid Open '5G platform is
demonstrated upon four real-life
environmentsin the south-eastern
Europe.

Thh espactesupeecet frawe the s

entire energy senvicexchain

A from green power generation and
coordinated crossborder
transmissions system operation

A to power distribution.

@ infocom infocom
world media

November 29, 2022

Bulgarian  pgijisecond level precision distributed
Pilot generation monitoring

I/ RES Praducers F Assel owners \'ll

! Smart 3Grid Open Matform

This pilot will test in real life environment
the wse of 5G infrastructure and a
dedicated  monitoring  MetApp  for
facilitating the debugging process of an

healing system in Olbia Region, lahy.

Spanish (DSO- Safety) Remote inspection of automatically
Pilot delimited working areas at distribution level

This pilot will test a suite of safety monitoring NetApps whidh
exploit user-plain function at the edge, end-to-end latency below
100ms on top of high locakzation precision.

1
1
-
'\ e e
e,
. &

This pilot will test a use-case specific MetApp
with the role to alow the electriciy

producers owming renewable  generation

assets to use fast real-time cloud-based
tools to moniter plant perfformance and
production parameters for optimal operation
and maintenance of the plants and for grid
integration facilitation.

Greek-

Bulgarian Pilot Real-time wide area monitoring

el L

L
Pru 2
- -

This pilot will test in real life environment the 5G infrastructure
and chain network virtualization functions under a Monitoring
MetApp whidh ensures a virtual PDC role.
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Smart5Grid o Architectural Approach’ (1)

)

)

)

d

Smart5Gr

Smart5Grid Facility A

CN: Core Network

RESU"S /&N M&O Adapter 4 it CSMF:  Communication Service
ngine | Manage Results /Translator Semce Event Logging Management Function

HL: Hardware-in-the-Loop

. Platform Interfaces m Controller [T :ZA- zprr:en:zmnon & Authorization
- xaghon Programmmg

g V&YV Framework Request Handler / AP! Open Service Repository interface

©

o

CSME NetApp Controller & MECO M&QO: Management & Orchestration
NSME Slice Managef MECO: Muiti-access Edge Computing
NSSMF RAN Controller Core Network Controller Crchestrator ) ) o
M&O NFV:  Network Fuction Virtualization
8 . k NFVO: NFV Ordhestrator
& amiti Cloud VIM NEVE NPV Infrostructure
g NSMF: Network Slice Management
% NFV/Telco Function
Infrastructure NetApp NSSMF- Network Slice Subnet
at cloud VNFs at cloud
Management Function
Cloud NFVI RAN: Rodio Access Network
NetA VE&V: Verfication & Validation
e
e s VIM:  Virtual Infrastructure Manager
- VINF:  Virtual Network Function
(o]
s Energy Infrastructure Digital Twin Other
,f, with HIL Capabilities Smart Grid Infrastructure
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Smart5Grid 8 Architectural Abproaelt) (2) ~
Smart5Grid

In the present work we assessrelevancef of the propesed .Smarits5Grid

architecture to

A Smart Grids(SG3;
A the cloud native paradigm, and;
A the impact of Multi-access/Edge Computing (MEGh 5G networks.

Eachone is assessed as of its-relevance to the.state of the:SmartbGrid
platform design and/or implementation.
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Smart Energy Grids_(1)
Chall /forithe Sector

//@
Smart5Grid

* LeEef DL GO TGRS G [ (i e 2t Q1) 1hiz 2030201 VU AU SFegsEl 2 IEq 0 ETEN TS BOl Cul IR€ sl
== cno on the ocmeno siz: The eleatricgrids, whiclvare-essentially massivetinterconnected physical networks,
are the infrastructure lbackhonefforenergyssupplwanduse oftoday.

f/ZL CHEONnfrEs s v ez fa be agiz o cec g digiali s to cope with the deployment of renewable sources,
| 2asel Mrﬂmm,eﬂeﬂﬂﬁaaaamééedd/seramd activecustomersso that to ensure energy networksstability,

Q@ For the support of the deployment of Remewadiiie Energly Sourcess (RESSE)smart grids will delive
substantial benefits in terms of resource-efficient economic growth, global and local pollutiom
reduction.

11
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&© Smart Energy Grids_(2)

‘ ChallengestforitheGrids I

k Grid interoperability with distributed resources’s one of the fundamentalpillarso f moder n gr /i dsé dev
v

The shifting from demand and supply,patterns:towards:more-decentratizéd generatiofronnected at medium and low voltag
grids) ralsesithe need:toproperly manage congestionsand multidirectional-energy flows.

®» Connecting customerseguippedwithssmartmetersdothedisttibution: systerwill allow their active participation to the
market through the provision of flexibility services e . 9. v/ a a odemand responseo ap/

®» Energy consumptionpatterns-are:alsa changingdue to the growth of new forms of energy demandin building, transport anc
Industry sectors,with a high variability and high-power rating.

® The smart integration of electricity with/findl.useswill sighifieant|y deerease-botly greenhouse gas enissionsianaenergy
demand, to deliver equivalent serviceswithdess energy inputand-resources

/_//?
Smart5Grid

~

@ /n this multi-challenging framewark,enerqy systemaperatorseed tobe-empoweredwitihmore
advanced instrumentsttoprovide rsligbteetectiicils supphly: ana qually Of servcé 1o Sh the increasing
challenging energysystem.

Q@ Thegoal is to allow the grid systemito workas-efficient).as possibleninimizing operating costs amnd
environmental impacts w/hite rmaxiniizingssystem istabljiy andesecimity.
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OOOOOOOOOOOOOOOO Smart Energy Grids_(3) =
SmartSGrid

Benefits ofuse:

b Smart gridsare necessary for the integration of growing amounts of variable RE$$<e solar and wind
power), and of new loads(such as enerqgy storage and charging of electric vehiclesghile maintaining
stability and efficiency of the system.

®» Smart grids enable the utilization of flexibilities that are currently available or that will become available|ir
thefuturet o obetter matcho needs on the grid with |r

by
providing the needed digital layer to ensure the avallability of the communication
Infrastructure, wheneveris needed.
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