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Leveraging IoT and 
Edge Computing 
Infrastructures to foster 
Energy Flexibilities 
through next energy 
sectorial integration 
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IoT and Edge Computing Granularity



IoT and Edge Computing Granularity

▪ Meta  Edge:  Servers  and  clustered  servers (e.g.,  
high-end  CPUs,  GPUs,  FGPAs),  on premises  
edge   computing  servers,  local edge  servers, 
high performance embedded edge computing. 

▪ Deep  Edge:  IoT  gateways  and  processing units,   
network   computing   units   and intelligent 
controllers (e.g., PLCs, RTUs, DCS). 

▪ Micro  Edge:  IoT  devices  including  sensing and   
actuating,   connectivity,   intelligent processing   
(e.g.,   CPUs,   GPUs,   TPUs). Resource  and  
energy-constrained  IoT  and edge processing units.

▪ Micro-edge latency below 1 ms, range from mm 
to 15 m. 

▪ Deep-edge  latency below 2-5 ms, range up to 
1 km. 

▪ Meta-edge latency below 10 ms, range up to 50 
km. 

▪ MEC latency 10-5 ms, range up to 75 km. 
▪ Fog latency 10-20 ms, range up to 100 km. 

▪ Far-edge latency 20-50 ms, range up to 200 km. 

▪ Cloud and da ta  centres latency 50-100 ms, range 
up to 1000 km.



! Evolvement of IoT platforms:

Open non-sensitive data 
(carbon footprint)

Prosumers data protection

Prosumers and Energy Communities 
! investments decision

Energy System Infrastructure Planners 
! long-term cross-sector plan

Energy system infrastructure operators and 
service providers ! Energy supply and 

DER contracts

Cities 
! Deployment of Energy and Mobility 

infrastructures

Data exchange across key actors:

IoT and Edge Computing use cases



Control Room Architecture for Future Grids 

Overcome traditional SCADA systems
Larger volume of data

Inertia reduction

Ingredients:
Observability: 

location and time 
(granularity close 

to real time)

DER 
management

Artificial 
Intelligence

Cybersecurity

IoT and Edge Computing use cases



Large scale flexibility
Challenges and Alignment on Flexibility regulatory framework:

Definition of 
independent aggregator model, 
particularly for smaller cases at 

residential level 

Sub-metering IoT Data: trusted 
exchange and protection of IoT 

sensors and edge computing 
data

Regulatory harmonization for 
flexibility across EU countries

Incentives: Considering flexibility 
during grid planning stages



Virtual Power Plant (VPP) role 



Analytics resources marketplace 

BD-4-DER BD-4-ENEF

Smart Grid Big Data Analytics 
Alliance (SGBDAA)

Cascade Funding

Legacy Energy Interoperable Platform

Data Governance 
Decentralized data 

sovereignty:  
Cross-entity  
data sharing

BD4NRG GOVERNANCE 

Big Data Smart Grid 
ML Models Algorithms, Visual 

Analytics, Analytic

BD4NRG ANALYTICS

BD4NRG 
MARKETPLACE

Data/AI Models / Edge 
Resources Marketplace 

Application Libraries of ML 
Models, Mlaas

Data Management Modeling

BD-4-NET

LARGE SCALE 
PILOTS

Edge Computing 
Resource  
Service Provider

Storage Resource 
Service Provider

BD4NRG PROCESSING

Replication

Application in 
EPES Value 
Chain

TSO, DSOs,  
Aggregators, Local 
Energy 
Communities, 
Suppliers, ESCOs, 
DERs Operators, 
Power Market 
Operators

External off-domain 
Data Sets (e.g. Weather, 
Geographical) 
via third Party Services 
(DaaS)

BD4NRG 
Data Hubs

Data Service 
Providers & Open 
Data Sources

BD4NRG Data-driven Reference Architecture 
BDVA SRA (v4.0), COSMAG, FIWARE Smart  Energy Reference Architecture, IDSA Data 
Sovereigntyand IoT/edge AIOTI Conceptual Architectures



1.Energy-oriented Digital Twin for Buildings  
2. Forecasts of power generation for renewable energy plants on plant   level  
3. Predictive Fault Monitoring  
4. Optimal scheduling of maintenance operations  
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