
This project has received funding from 

the European Unionõs Horizon 2020 
research and innovation programme
under grant agreement nÁ101016912

Disclaimer: This presentation reflects the Smart5Grid consortium view and the European Commission (or its 

delegated Agency INEA) is not responsible for any use that may be made of the information it contains

Essential Components and Core Features 

of the Smart5Grid Platform 

for implementing the 5G perspective
Presenter: 

Dr. Ioannis Chochliouros

Head of Fixed Network R&D Programs Section -

Hellenic Telecommunications Organization S.A. (OTE), Greece 

24th Infocom World Conference - Athens, Greece, November 29-30, 2022



Summary

Å The Smart5Grid Project & related Use Cases 

Å Smart5Gridõs Architectural Approach

Å Smart Energy Grids

Å Cloud native context

Å Multi-access Edge Computing

Å Smart5Grid NetApp concept

Å Concluding Remarks

Content overview
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Smart5Grid in brief

Beneficiaries:
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Smart5Grid in brief ðPartners 
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The Smart5Grid ecosystem:
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Promotion of innovation for the energy vertical sector, by providing an open 5G-enabled 

experimentation platform, customized to support the smart grid vision.

Realization of a 5G-based experimental facility for integration, testing and validation of both 

existing and new 5G services as well as of NetApps from third parties (i.e., SMEs, developers, engineers, 

not being members of  the project consortium). 

Provisionof an open access NetApp repository, offering support and assistance to third parties 

through a clear and trustworthy experimentation roadmap, with the opportunity to accelerate 

their growth in the high impact industry of the energy vertical.

Validation, both at technical and business level, of the opportunities offered by 5G technology to 

the energy vertical, demonstrated in four meaningful use cases (UCs) being relevant to real 

scenarios of use.
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The Smart5Grid Project _(1)

Fundamental Aims:
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Smart5Grid implicates for new challenges to communication networks, requiring a flexible & 

orchestrated network, slicing options and millisecond-level latency. 

Power distribution companies need new tools to monitor/operate the distribution network and to 

maintain/increase reliability and Quality of Service (QoS),if they wish to transform todayõs power 

distribution grids into òevolvedó smart grids, enabling efficient, fast and secure operation

November 29, 2022

The Smart5Grid Project _(2)

Smart5Grid identifies several high-level requirements for the communication network,                                

allowing the establishment of innovative and high performance smart grids: 

Very high device densityfor connecting thousands of energy metering and power electronic devices, in one 

location. 

Very high bandwidth to allow massive data flows from multiple devices simultaneously, making available remote 

maintenance and substation monitoring.

Ultra-low latency for fault detection, network isolation and operation of recovery devices within one power cycle

(i.e. 20ms for the 50Hz frequency used in electric current). 

Challenges:
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The Smart5Grid Project _(3)

Objective #1: Specifying the critical architectural and technological enhancements from previous 5G-PPP Phases needed to fully enable an open experimental platform 

for the Energy vertical. 

Objective #2: Design, deployment, operation and evaluation ðin real world conditionsðof the baseline system architecture and of related interfacesfor the provisioning 

of an integrated, open, cooperative, and fully featured 5G network platform, customised for smart energy distribution grids.

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 developers, third parties, 

and SMEs from the energy vertical sector.

Objective #4: Development of high-performance NetApps for the support of ambitious Smart5Grid energy-oriented use cases.

Objective #5: Provision of a Validation and Verification (V&V) experimentation framework for NetApp automatic testing, certification and, integration.

Objective #6: Realisation of four advanced 5G real-life demonstrations over a wide set of energy related use cases. Performance exhibition will be conformant to 5G-

PPP KPIs.

Objective #7: Conduction of a market analysis and establishment of new business models. Detailed 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 impactto the realisation of the 5G vision by establishing close liaison and synergies with 5G-PPP Phase-2 and -3 projects and 

the 5G-PPP. Pursuing of extensive dissemination and communication activities and  assessing the perceived impact from the stakeholders and the wider 

community.

Detailed objectives:
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The Smart5Grid Project _(4)

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

The respective use cases òtargetó the 
entire energy service chain 
Å from green power generation and 

coordinated cross-border 
transmissions system operation 

Å to power distribution. 

Use Cases:
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Smart5Grid ðArchitectural Approach _(1)
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Smart5Grid ðArchitectural Approach _(2)
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In the present work we assess relevance of the proposed Smart5Grid 

architecture to 

Å Smart Grids (SGs); 
Å the cloud native paradigm, and; 
Å the impact of Multi-access Edge Computing (MEC) in 5G networks. 

Each one is assessed as of its relevance to the state of the Smart5Grid 
platform design and/or implementation. 
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Smart Energy Grids _(1)

For the support of the deployment of RenewableEnergySources(RESs),smart grids will deliver

substantial benefits in terms of resource-efficient economic growth, global and local pollution

reduction.

Challenges for the Energy Sector

Deeper and faster decarbonisation is changing the energy world and  creates new requirements both on the supply 

side and on the demand side. The electric grids, which are essentially massive interconnected physical networks,                

are the infrastructure backbone for energy supply and use of today.

The energy infrastructure needs to be enhanced and digitalized, to cope with the deployment of renewable sources, 

increased decentralization, electrification of end-user and active customers,so that to ensure energy network stability, 

security, and resilience.

Electricity generated from renewable sources is predominantly variable in nature:Thus, grids will be required to 

manage power flows more promptly and efficiently and to support the integration of less predictable energy 

production, while maintaining the quality of supply. 
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Smart Energy Grids _(2)

In this multi-challenging framework, energy system operators need to be empowered with more 
advanced instruments to provide reliable electricity supply and quality of service (QoS) in the increasing 
challenging energy system.

The goal is to allow the grid system to work as efficiently as possible, minimizing operating costs and 
environmental impacts while maximizing system stability and security.

Challenges for the Grids

Grid interoperability with distributed resources is one of the fundamental pillars of modern gridsõ development. 

The shifting from demand and supply patterns towards more decentralized generation (connected at medium and low voltage 
grids) raises the need toproperly manage congestions and multidirectional energy flows.

Connecting customers equipped with smart meters to the distribution system will allow their active participation to the energy 
market through the provision of flexibility services(e.g. via a òdemand responseó approach). 

Energy consumption patterns are also changing, due to the growth of new forms of energy demand in building, transport and 
industry sectors, with a high variability and high-power rating. 

The smart integration of electricity with final uses will significantly decrease both greenhouse gas emissions and energy 
demand,  to deliver equivalent services with less energy input and resources.
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Smart grids accomplish the required optimization of energy networks by using digital and advanced 
technologies. 

Smart gridsare necessary for the integration of growing amounts of variable RESs (like solar and wind 
power), and of new loads (such as energy storage and charging of electric vehicles), while maintaining 
stability and efficiency of the system. 

Smart grids enable the utilization of flexibilities that are currently available or that will become available in 
the future, to òbetter matchó needs on the grid with respect to generation and demand.
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Smart Energy Grids _(3)

Benefits of use:

The Smart5Grid platform is appropriately structured to support the energy transition, by
providing the needed digital layer to ensure the availability of the communication
infrastructure,wheneveris needed.
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