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Objectives

Large-scale piloting 

Ecosystem for semantic interoperability adoption

Cross sector use-cases in buildings and grid

Support Data Spaces



InterConnect Project – Mission
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Existing 
background

•Technologies & 
services in TRL 6

•SAREF, SPINE, 
FIWARE, S2

•30 use cases 
from 11 different 
projects 
(InterFlex, 
Integrid, GIFT, 
EEBUS, etc.)

Use Cases & Services

•New use cases for existing technologies

•New technologies for existing use cases

• Incremental innovation of existing technologies

Interoperability

•Semantic data exchange (SAREF)

• Interoperability framework w/ 
semantic discovery, navigation and 
reasoning enablers 

Core 
Technologies

•SAREFized services

•AI & ML

• IoT platforms

•Gamification

•P2P marketplace

•DSO interface
Pilots

•DSF-centric

•Multi-utility

•Cross-sector

Open Calls
for Innovators

• Interoperable-by-
design prototypes 

• Interoperable-
by-adoption 
demonstrators

2 0 1 9 - 2 0 2 1

2 0 1 9 - 2 0 2 1

2 0 2 1 - 2 0 2 4

2 0 2 1 - 2 0 2 4

2 0 2 1 - 2 0 2 4

2 0 2 0 - 2 0 2 2



InterConnect Project – Mission
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T E C H N O L O G Y  
O R I E N T E D  V I E W

B U S I N E S S  
O R I E N T E D  V I E W

•Knowledge Engine

•Generic Adapters

•P2P Marketplace Enablers

Interoperability 
Framework

Enables Drives
Triggers

D I G I T A L  
T E C H N O L O G I E S

E N E R G Y  A N D  
N O N - E N E R G Y

Secure, clean and 
efficient energy

Benefiting from 
innovation in

Delivers

(semantic)
Interoperability Flexibility

ThroughThrough

Crowd-sourcing for 
DSF forecast

Gamified solutions 
& social housing

Cross-sector and multi-
utility business models

Collective decision-making 
in energy communities

Knowledge on customer 
behaviour and preferences

DSF in grid operation & 
improved grid observability

Living-as-a-service

Interoperability between 
HEMS and devices (DSF)

Cross-border flexibility data exchangeNew solutions via Open Calls

Innovative ServicesSystemized and 
available data

Applied in

Large scale pilots



Domain 
Knowledge 

Representation
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InterConnect Semantic Proposition
Service Concepts Service data models Knowledge Graphs Semantic Interoperability

Domain

Knowledge Graphs

Syntactic 
Interoperability

One-to-one Mapping
Data centred

interfaces

One-to-many 
Mapping

Semantic 
Interoperability

1

2

3

4

5
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FROM Specific Data 
Model and protocol 

agreement 

FROM Custom 
Interfaces and Specific 

Lifecycle Integration

THROUGH Agreement 
for Common Domain 

Representation

TO Knowledge 
modelling 

TO Knowledge 
Dissemination 

Interface  

UNTIL Reasoning and  
Knowledge Discovery 



Semantic Interoperability 
Layer

InterConnect Service Store

P2P marketplace

Interconnect Interoperability Framework

Identity 
Management

Service 
Certification

Access 
policies

Service 
Catalogue

Knowledge 
Engine Reasoning

Ontologies Discovery
SAREF

Digital platform BDigital platform A 

Service 1

Service 
Adapter

Service
Adapter

Use cases, Interoperable Services, Standardization

Digital platform X

Service
Adapter

SAREF
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Assets on the Edge

Service 2

Service 3 Service 4

Service X Service Y
Smart 
Meters 

Appliances

EVs

HVAC

IoT sensors

EMS 
Gateways

EVs

Interconnect 
Interoperability Framework

Interconnect Stakeholders

STANDARDS

SEMANTIC INTEROPERABILITY BASED ON

IN LINE WITH

FIWARE GAIA-X IDSA

ONTOLOGIES

KNOWLEDGE FEDERATION

GRAPH PATTERNS

ENERGY NON-ENERGY

R&D

CONSULTANCY

MANUFACTURERS

ASSOCIATIONS

DSOs

RETAILERS

END USER

Ecosystem Interoperable Services

CROSS-DOMAIN CROSS-PILOT



Demonstrations
Greece:

1000 households 
(150 with PV)

France:
250 households
20 tertiary 
buildings
1 school

Portugal
250 households
12 non-
residential 
buildings

Netherlands
200 apartments
EV charging 
infrastructure

Germany
50 households
15 hotels

Belgium
636 households: 
51 buildings 
and 60 EV 
charger 
stations
Science park + 
EV chargers

Italy
480 social 
apartments



Interoperability in practice #1
Example use case provided by the Dutch pilot
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Residential buildings use case

• Example use case provided 
by the Dutch pilot in 
Eindhoven, NL
• 22-storey building
• 160 apartments
• Equipped with smart 
appliances and smart 
sensors

• Video available by
• Ronnie Groenewold 
(Volkerwessels iCity)

• Jorrit Nutma (TNO)
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I offer kWh / $ 
/timeframe

I can deliver 
max. x kW 
(over time)

We want to get 
our laundry ready 
by 7am

I have to fulfill this 
demand by 7am

Ok, then start at 9 pm

User 
interaction

Machine to machine 
interaction

Use case: users allow smart appliances to offer 
flexibility managed by an Energy Management System



Interoperability plug & play: different 
standards
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SAREF data SAREF data

EN50631 standard 
(EEBUS SPINE-IoT) 

EN 50491-12-2 
standard (S2)



Plug & play Energy Management Service
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Interoperability in practice #2
Example use case provided by the Portuguese pilot
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Exploit demand side 
flexibility from 
supermarkets

Meet energy 
sustainability goals: 
100% on-site renewable 
energy

Supply flexibility in 
the framework of 
Directive (EU) 2019/944

Boost interoperability 
and data-driven energy 
optimization

Monitoring and control 
of consumption remains 
limited

Design a cost-effective 
IoT platform for food 
retail

Commercial buildings use case
Green supermarkets (PT): motivation
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Commercial buildings use case
Green supermarkets (PT): architecture for semantic practice

Supermarket 1

…

EcoStruxure 
Building Operation 

Local Controllers

SAREF
Supermarket N

EcoStruxure 
Building Operation 

Local Controllers

SAREF

Building Operating System

DSO InterfaceServices for 
Customers

SAREF
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Commercial buildings use case
Green supermarkets (PT): the bigger picture
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