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ALIGNMENT WITH EU PRIORITIES 

DERA 3.0 directly supports the Digitalising the Energy System Action Plan (DESAP) by embedding 
the following requirements: 

TABLE 2 - ARCHITECTURAL ALIGNMENT BETWEEN BRIDGE DERA3.0 AND DESAP REQUIREMENTS 

DESAP Requirement Architectural Alignment 

Non-personal Data Local anonymization, secure endpoints 
Security/Resilience Encrypted communications, identity management 
User Acceptance Simplified marketplace frontend, role models 
Sovereignty Federated governance, local control 
Open Source Open APIs, vocabularies, standards 
Interoperability CIM/SAREF vocabularies, protocol neutrality 

 

DERA 3.0 proposes key steps to boost adoption and cross-sector alignment, including harmonising 
energy roles via the HEMRM model, developing open-access data models and vocabularies, and 
creating governance templates and semantic validators. It emphasises collaboration among 
projects, standard bodies, and regulators, and promotes API-based, business-agnostic Data 
Exchange Platforms (DEPs) to enable seamless, scalable data sharing across sectors. 

 

FIGURE 6 - HIGH-LEVEL SGAM BASED REFERENCE ARCHITECTURE FOR EUROPEAN ENERGY DATA 
EXCHANGE [83] 
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GAIA-X AS AN ENABLER FOR ECOSYSTEMS 

GAIA-X [58] is crafted to unify Infrastructure and Data Ecosystems through its Operational Model, 
Conceptual Model, Trust Framework, and Federation Services. The Infrastructure and Data 
Ecosystems depend on a variety of interconnected services and commodities, each essential for 
the successful functioning of the other. This integrated approach enables roles such as Providers 
and Consumers to be interchangeable, with Federators bridging the gaps between different 
ecosystem components. Governance is ensured through an Architecture of Standards and Policy 
Rules, which aligns with prevailing standards for infrastructure and data sovereignty, maintaining 
consistency across the platform. The overall setting is depicted in Figure 20. Federation Services 
play a key role in enhancing the interoperability of resources across ecosystems, thereby 
guaranteeing data sovereignty. These services foster trust, make resources consumable and 
searchable, and support each participant without disrupting their distinct business models, 
facilitating seamless data and service sharing across ecosystems. 

 

FIGURE 20 - HIGH-LEVEL OVERVIEW OF THE GAIA-X ARCHITECTURE SHOWING THE MAJOR ARCHITECTURE 
ELEMENTS AND FUNCTIONS ACCOMPANIED BY THE FEDERATION SERVICES [59] 

OVERVIEW OF THE GAIA-X ECOSYSTEM 

The GAIA-X Ecosystem consists of a federated network of participants, resources, and service 
offerings, all governed by the GAIA-X Trust Framework and based on NIST's interoperability levels. 
Below are the descriptions of each plane: 
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independently. The federation services encompass Federated Catalogues, Compliance Services, 
Identity and Trust Services, and Sovereign Data Exchange Services. 

GAIA-X CONCEPTUAL MODEL 

The Gaia-X Conceptual Model outlines the interactions among various concepts within the Gaia-X 
framework. It defines key concepts along with essential attributes required for Self-Descriptions, 
as specified in the Gaia-X Trust Framework. The model is divided into two main sections: the top 
section focuses on different Gaia-X entities or actors, while the bottom section details elements of 
commercial transactions and their connections to external parties. This model is visually 
represented in Figure 22 - Gaia-X Conceptual Model. 

 
FIGURE 22 - GAIA-X CONCEPTUAL MODEL [60] 
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FIGURE 34 - COMPONENT VIEW OF THE SYNERGY CORE CLOUD PLATFORM [69] 

Edge On-Premises Environments operate within the physical premises of energy stakeholders. 
These environments consist of server environments and edge environments installed in gateways. 
The primary function of this layer is to prepare and store data locally, thereby guaranteeing security 
and privacy. This capability is crucial for stakeholders who need to process and analyse data on-site, 
without transmitting it to the cloud. This approach is especially valuable in scenarios where data 
must remain on the stakeholder's premises or where encryption is necessary to protect sensitive 
information. 

 The SYNERGY Apps Portfolio is a suite of applications designed to meet the specific requirements 
of various users within the energy sector. This includes Distribution System Operators (DSOs), 
Transmission System Operators (TSOs), and Renewable Energy Source operators, who utilize these 
applications for grid-level analytics. Furthermore, electricity retailers and aggregators can leverage 
these applications for Energy-as-a-Service (EaaS) solutions, providing them with the tools needed 
to deliver innovative and efficient energy services. Through this integrated architecture, the 
SYNERGY platform effectively supports a wide range of stakeholders, enhancing the management, 
security, and utilisation of energy data across the sector. 
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4. FUNCTIONAL SPECIFICATIONS OF THE HEDGE-IOT SYSTEM 

4.1. BUCS & SUCS REFINEMENTS - ALIGNMENT WITH D2.2 

Business Use Cases (BUCs) and System Use Cases (SUCs) were defined respectively in deliverables 
D2.1 [73] and D2.2 [74]. They were defined using the IEC 62559 [41] template, and the methodology 
is described in these deliverables.  

Project pilots take the opportunity of this deliverable to update and refine their BUCs and SUCs when 
needed. It can be linked to changes in a pilot or the availability of new information. 

Given the substantial number of pages and the absence of major changes for the refined BUCs and 
SUCs of all pilots, these documents are compiled and uploaded to the project website. The compiled 
document will be publicly available, while the size of this deliverable is not compromised.  

The following sections describes the main changes to highlights of the refined BUCs and SUCs.  

 

REMINDERS ON BUSINESS USE CASES (BUCS) AND SYSTEM USE CASES (SUCS) 

A use case (UC) describes the interactions of various actors in a system to achieve specific goals. A 
business use case (BUC) represents a business process, while a system use case (SUC) describes  a 
function that supports one or more business processes.  

Both types of UCs are essential for the description of a system and can be used for the system 
architecture definition. In HEDGE-IoT, the BUCs were the starting point for the pilots to define SUCs 
and will be also used for the definition of the reference architecture. 

The project's functional requirements and non-functional requirements are specified in the form of 
SUCs.  

The BUCs and SUCs were designed following the standardised IEC 62559-2 template and has the 
following seven main sections: 

1. Description of the use case 
2. Diagrams of the use case 
3. Technical details 
4. Step-by-step analysis of the use case 
5. Information exchanged 
6. Requirements 
7. Common terms and definitions 

HEDGE-IOT BUCS REMINDER AND REFINEMENTS  

14 BUCs were identified and defined by the project pilots. Table 3 - BUCS OVERVIEW provides an 
overview of all the BUCs of the project.  

TABLE 3 - BUCS OVERVIEW 
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Pilot BUC ID BUC name 

1-Finnish 
BUC-FI-01 

Anomaly detection and fault forecasting to increase Medium Voltage 
(MV) distribution network resilience 

BUC-FI-02 
Predictive and real-time congestion management (CM) to increase 
network hosting capacity 

2-Greek 

BUC-GR-01 
Flexibility management through active prosumers/consumers 
engagement 

BUC-GR-02 
Leveraging data exchange and AI edge algorithms for energy 
forecasting and prevention of critical grid events 

BUC-GR-03 
Flexibility trading platform for mitigating problems of the T&D 
networks 

3-Italian 
BUC-IT-01 Energy flow optimisation with dynamic grid limits 

BUC-IT-02 Flexibility provided by Energy Community to solve a local congestion 

4-Dutch 
BUC-NL-01 Energy Flexibility at business park 

BUC-NL-02 Enhance local grid resilience through detection & prevention 

5-Portuguese 

BUC-PT-01 
GreenVale: Harnessing the potential of energy communities by 
leveraging Federated Learning strategies 

BUC-PT-02 
Participation of industrial and residential energy communities in 
ancillary services market for the TSO 

BUC-PT-03 Flexibility aggregation at tertiary buildings 

6-Slovenian BUC-SI-01 
Maximizing asset capacity for increased lifetime of DSO and TSO 
equipment 

BUC-SI-02 Enhanced Network Manageability and Observability 

Only one pilot raised the need to update a BUC in this deliverable. This BUC is from the Greek pilot 
with the title: BUC-GR-01 - Flexibility management through active prosumers/consumers 
engagement. The update aims to clarify and reflect that the aggregator is the one submitting bids 
to the Local Flexibility Market (LFM). 

 

HEDGE-IOT SUCS REMINDER AND REFINEMENTS 

39 SUCs were identified and defined by the project pilots. Table 4, Table 5, Table 6, Table 7, Table 8 
and Table 9 provide an overview of all the SUCs of the project by pilot.  

FINNISH PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  
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TABLE 4 - FINNISH PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-FI-01 
 Anomaly detection and fault forecasting 
to increase Medium Voltage (MV) 
distribution network resilience 

SUC-FI-01.1 Data collection and anomaly detection 

SUC-FI-01.2 Fault forecasting 

BUC-FI-02 
 Predictive and real-time congestion 
management (CM) to increase network 
hosting capacity 

SUC-FI-02.1 
Congestion prediction in distribution 
grids 

SUC-FI-02.2 
Congestion management planning in 
distribution grids 

SUC-FI-02.3 
State monitoring of the distribution 
grid 

SUC-FI-02.4 
Congestion management decision-
making in real-time 

The Finnish pilot main SUCs refinements are:  

1. Addition of standards and communication protocols used (when relevant) to complete the 
Information exchanged requirements 

2. Reformulation of objectives for a specific SUC 

3. Refinement of SUC description 

4. Update of scenarios steps 

 

GREEK PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  

TABLE 5 - GREEK PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-GR-01 
Flexibility management through active 
prosumers/consumers engagement 

SUC-GR-01.01 
Optimization of Flexibility 
Distribution 

SUC-GR-01.02 Demand Forecasting 

SUC-GR-01.03 Production Forecasting 

SUC-GR-01.04 Edge Processing 

SUC-GR-01.05 User Interaction 

BUC-GR-02 
Leveraging data exchange and AI edge 
algorithms for energy forecasting and 
prevention of critical grid events 

SUC-GR-02.01 
Energy Grid Management using 
Forecasting Data 
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BUC-GR-03 
Flexibility trading platform for mitigating 
problems of the T&D networks 

SUC-GR-03.01 
Registration & Prequalification on 
Local Flexibility Market  

SUC-GR-03.02 Flexibility Trading   

The Greek pilot main refinements are:  

1. Addition of standards, communication protocols and format used (when relevant) to 
complete the Information exchanged requirements 

2. Update of some diagrams 

3. Update document to clarify and reflect that the aggregator is the one submitting bids to the 
Local Flexibility Market (LFM). 

4. Update of actors' lists 

5. Refinement of SUC description  

6. Update of scenarios steps 

 

ITALIAN PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  

TABLE 6 - ITALIAN PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-IT-01 
Energy flow optimisation with dynamic 
grid limits 
  

SUC-IT-01.1 Energy community power management 

SUC-IT-01.2 
Energy community performance 
forecasting 

BUC-IT-02 
Flexibility provided by Energy Community 
to solve a local congestion 

SUC-IT-02.1 Grid behaviour forecasting 

SUC-IT-02.2 Grid congestion computing 

SUC-IT-02.3 Localized weather forecast 

The Italian pilot main refinements are:  

1. Addition of standards, communication protocols and format used (when relevant) to 
complete the Information exchanged requirements 

2. Updates of actors' lists 

 

DUTCH PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  
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TABLE 7 - DUTCH PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-NL-01 
Energy Flexibility at business park 

SUC-NL-01.1 
Monitor energy nodes and local grid &  
dashboard for data insights 

SUC-NL-01.2 Integrate energy nodes and EMS/BMS 
via semantics for control and 
explainability 

SUC-NL-01.3 Optimize energy production & 
consumption 

SUC-NL-01.4 Flexibility alignment 

BUC-NL-02 
Enhance local grid resilience through 
detection & prevention 

SUC-NL-02.1 
Anomaly and fault detection in the local 
grid 

SUC-NL-02.2 Predictive maintenance 

The Dutch pilot main refinements are:  

1. Addition of standards and communication protocols used (when relevant) 

2. Reformulation of objectives for a specific SUC 

3. Refinement of a specific SUC description 

PORTUGUESE PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  

TABLE 8 - PORTUGUESE PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-PT-01 
GreenVale: Harnessing the potential of 
energy communities by leveraging 
Federated Learning strategies 
  

SUC-PT-01.1 
Connect flexibility providers across the 
DPP flexibility value chain 

SUC-PT-
01.2 

Enable Data Exchange via Data Spaces 

SUC-PT-
01.3 

Mobilizing Energy Flexibility 

SUC-PT-
01.4 

Activation of Energy Flexibility 

BUC-PT-02 
Participation of industrial and residential 
energy communities in ancillary services 
market for the TSO 
  

SUC-PT-
02.1 

Bidding & Selection 

SUC-PT-
02.2 

aFRR/mFRR Activation 

SUC-PT-
02.3 

aFRR / mFRR Settlement 
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BUC-PT-03 
Flexibility aggregation at tertiary buildings 

SUC-PT-
03.1 

Integrate flexible assets from 
commercial buildings 

SUC-PT-
03.2 

Default valorisation scenario based on 
price hedging 

SUC-PT-
03.3 

TSO valorisation scenario 

  

The Portuguese pilot main SUCs refinements are:  

1. Addition of standards and communication protocols used (when relevant) to complete the 
Information exchanged requirements 

2. Addition of non-functional requirements 

3. Update of some scenario steps, and information exchanged 

4. Update of one diagram 

 
 

SLOVENIAN PILOT SUCS 

The following table links the BUCs and the SUCs of the pilot:  

TABLE 9 - SLOVENIAN PILOT SUCS 

BUC ID & BUC name SUC ID SUC name 

BUC-SI-01            
Maximizing asset capacity for increased 
lifetime of DSO and TSO equipment 

SUC-SI-01.1 
Dynamic Thermal Rating (DTR) edge 
calculation 

SUC-SI-01.2 
Dynamic Line Rating (DLR) edge 
calculation 

BUC-SI-02           
Enhanced Network Manageability and 
Observability 

SUC-Sl-02.1 Semantic model of the substation 

SUC-Sl-02.2 
ML algorithm for enhanced network 
management and planning 

The Slovenian pilot main refinements are:  

1 Addition of standards, communication protocols and format used (when relevant) to 
complete the Information exchanged requirements 

2 Diagrams updates (use case and sequence diagram) 
3 Updates of actors' lists 
4 Refinement of SUCs texts 

4.2. HEDGE-IOT COMMONALITIES 

This chapter presents the results of the BUCs and SUCs analysis to identify high-level 
commonalities among pilots. The aim was to provide a normalised and synthetic vision at a HEDGE-
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FIGURE 40 - TUC 2 UML USE CASE DIAGRAM 
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FIGURE 44 - IDS APP STORE REFERENCE ARCHITECTURE  
  

 

 

FIGURE 45 - TUC 3 HEDGE-IOT APP STORE UML USE CASE DIAGRAM 


































































































































































































