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The òpower gridó(networks of power plants, energy transmission towers, substations, poles and 

wires)can be assessed as the òlargest machine in the worldó, as electricity is the most 

versatile controlled form of energy.

For efficient transfer of electrical power, òsmart gridsó combine traditional grids with 

communication and information control technologies, targeting to achieve efficiency, 

cleanliness and security, and òreshapingó the modern landscape in energy transportation.

The fast development of 5G, especially in verticalslike the energy sector, will offer more 

opportunities for growth and market evolution, also providing options for innovation and 
investments.
5G networks will be an important ingredient for the development of smart grid 

technologies, especially allowing the grid to òadapt betteró to the dynamics of renewable 
energy and distributed generation. 



Introduction _(2)
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The Way Forwardê

òSmart grid transformationó must rely on existing electrical infrastructures of the 

generation, transmission, distribution and consumption levels of a power grid.

òSmart grid transformationó needs to connect energy metering and measuring devices 

through a communication network, that enables real-time information flow and control 
among power devices. 

5G (due to the multiplicity of its benefits such as flexibility, reliability, coverage throughput, 

latency and massive device support), is the first communication technology expected to 

address the plethora of current and future challenges of the energy sector. 



Framework for Innovation and Growth
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Ç Large and interconnected power systems are seen as the òbackboneó 

of the critical infrastructuresin our society. 
Å So far telecom providers played little or no role in the communication infrastructure. 
Å This status quo is expected to change drastically in the smart grid era!

Ç The Smart Grid concept and its deployment environments intend to increase efficiency, 

resilience, reliability and securityof the (evolved and greener) power grids, by means of 
increased digital automation and control. 

Ç The Fifth Generation (5G) of communication networks provides features allowing the power 

grid to incorporate the service requirements of:
Å Large bandwidth
Å End-to-end latency
Å High reliability
Å Massive connection type
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ÅThe Smart5Grid EU-funded project is focused on boosting innovation for the highly 
critical and challenging energy vertical, by providing an open 5G enabled 
experimentation platform, customized to support the smart grid vision. 

ÅThe Open Smart5Grid experimental platform aims to be an ecosystem where various 
òplayersó such as 

i. Stakeholders in the energy vertical 
ii. ICT Integrators 
iii. Network Application (NetApps) Developers 
iv. Actors in the telecom industry
v. Network Service Providers in general
could òcome togetheró and òwork togetheró towards the common goal of 
demonstrating the opportunities offered by the 5G technology in four meaningful cases, 
specifically targeting to the Renewable Energy Sources (RES) production and distribution 
of energy in a vertical ecosystem. 

The Smart5Grid Concept 
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Objective #1

Tospecifythe critical architectural 

and technologicalenhancements 

from previous5G-PPPPhases,

needed to fully enablean open 

experimentalplatform for the 

Energyvertical

Objective #2

Todesign,deploy, operate,and 

evaluatein real world conditions 

the baselinesystemarchitecture 

and interfacesfor the provisioning

of an integrated, open, cooperative,

and for a fully featured 5Gnetwork

platform, customisedfor smart

energy distribution grids

Objective #3

Todevelop an open NetApp 

repository.

In conjunction with the 5Gnetwork

facility, the Open ServiceRepository

will have accessto network

resourcesand it will be used to

develop and accommodate

NetApps, providing rapid access

and executionenvironment to 

developers,third parties,and SMEs

from the energy vertical sector

Objective #4

Todevelop high-performance 

NetApps that will support the 

ambitious Smart5Gridenergy-

oriented usecases

Objective #5

Toprovide a Validationand 

Verification(V&V) 

experimentation framework for 

NetApp automatic testing, 

certification and integration

Objective #6

Torealisefour advanced5G 

real-life demonstrationsover a 

wide set of energy related use 

cases.Toexhibit that 

performance hasbeen 

conformant to suitable 5G-PPP

KPIs

Objective #7

Toconduct a market analysis 

and to establish new business 

models. Detailed techno-

economic analysisand road 

mapping towards exploitation 

and commercialisationby 

industry partners and SMEsare 

alsoof high priority for the 

project

Objective #8

Toensuremaximisationof 

Smart5Gridimpact to the realisation

of the 5Gvisionby establishing

closeliaisons and synergieswith

5G-PPPPhase-2 and 3 projects and

related  WGs. To pursue extensive

dissemination and communication

activities, as well as to assessthe 

perceived impact from the

stakeholders& the wider

community 8
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Smart5Grid - Motivation

Technology Features of the Project
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Smart5Grid MEC Platform

5G Core Service Based Architecture for the energy-specific vertical domain

Open 5G platform for smart grids and 3rd Party Experimentation

Open NetApp Repository for 3rd parties

DevOps approach for energy specific NetApp development and deployment

Network Slicing (eMBB, mMTC, uRLLC)
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Smart5Grid - Architecture

3 distinct layers ðPlatform, NFV/Telco, Energy 

10
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Smart5Grid - Proposed Use Cases



Main Target of the Project

òThe Smart5Grid 5G Experimental Platform aims to provide an 
experimentation environment for 3rd party developers to  implement, verify 
and validate energy vertical applications as NetApps, composed of a chain of 
VNFs. 

These applications, once validated, will be hosted at and be accessible on an 
Open NetApp repository, encouraging the reutilization of VNFs and 
fostering the introduction into the market of start-ups and SMEsó.

12
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List of Work Packages
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WP Number WP Title Lead Beneficiary Start Month End Month

WP1 Project Management ENEL 1 36

WP2

Use Case Elaboration, Open 5G

Platform Architecture and Technical

Requirements

ATOS 1 24

WP3
Integrated 5G Network Facility and Open 

Repositories 
ENGINEERING 4 24

WP4
Technology Readiness Evolution for NetApps 

Development
UBIWHERE 7 36

WP5
Uninterruptible Smart Grid Operation due to 

5G Connectivity
ENEL 13 36

WP6
Integrating High Levels of Variable Renewable 

Energy Sources into 5G connected smart grids
OTE 13 36

WP7 
Exploitation and Impact Creation

8BELLS 1 36
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UC1: Italian pilot - Overview

ü The business scope of this UC is to verify, in a real-field scenario, òhow 5G network could 
improve the performance of the Remote-Control connectivity for real-time automation and 
monitoring of the distribution gridó, especially in high populated geographical areas.

ü The final goal is to reduce the time and the effort needed while performing the 
troubleshooting when a communication problem occursbetween the central Hub and the field 
devicesinvolved in the real-time self-healing automation system of Enel-Distribuzione Italy 
(EDI).

ü Monitoring the communication layer of this advanced automation system is highly important 
to ensure:
Á Reliability of the communication infrastructure, within the given Service Levels(otherwise Real-Time 

self-healingõs performances are not ensured).
Á Operative costs reductions: having a clear picture of the RAN connectivity allows sending EDIõs 
technicians to the field only òwhen strictly neededó, not as a normal part of the troubleshooting 
process.
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UC1 - Automatic Power Distribution Grid Fault Detection



UC1: Italian pilot ðOverview (contõd)

Purposes:

Å Improve the continuous accuracy of the 

communication layerdedicated to the Automatic 

Power Distribution Grid-Fault Detection infrastructure.

Å Improve the performance of real-time self healing  
capability of distribution grid, especially in high 
populated geographical areas.

ÅReductions of DSOõs efforts for operating the 
communication infrastructure,dedicated to the grid 
automation function and grid remote control.

15

UC1 - Automatic Power Distribution Grid Fault Detection

Main Constraints 
Á Grid stability: Tests to be executed on a real grid.

Á Cyber security: Need to comply with DSOõs and Telco Cybersecurity guidelines. 
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Purpose: 
Bordering the safety zone in a volumetric way, for different infrastructure 

types (e.g. transformers, aerial power lines), and

supporting field technicians by using 5G due to 
its ultra reliable low latency communications and 
enhanced mobile broadband joined to augmented reality, 3D modelling 
and sensors technology.

private 5G network

safety
sensors big data

smart area monitoring

Net AppLocation:Barcelona, EcoGarrafPrimary Substation (66 kV)

Partners involved:

UC2: Spanish pilot - Overview

UC2 - Remote Inspection of Automatically Delimited Working Areas at Distribution Level

16

November 29, 2022 24th Infocom World Conference - Athens, Greece



UC2: Spanish pilot ðOverview (contõd)

Activities in a primary substation are considered of high-risk, due to high voltage energized 

equipment involved. The safety of the workers to perform such activities is a òtop priorityó.

The business scope of this UC is to introduce an automated process that enables the 

detection of workers and their working tools that are accessing a primary substation and 
crossing the borders of a delimited (forbidden) area. 

The detection, made via the use of cameras and other ultra-wide bandwidth (UWB) sensors 

has to be reliable and very fast, which is òwhy a 5G network is chosen as the underlying 
technologyó to provide low-latency and fast processing capabilities.
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UC2 - Remote Inspection of Automatically Delimited Working Areas at Distribution Level



UC2: Spanish pilot ðImplementation 

Technical Solution 

November 29, 2022

18

UC2 - Remote Inspection of Automatically Delimited Working Areas at Distribution 
Level
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