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1. Introduction 

The energy management task exists in diverse contexts, as represented by the BRIDGE working 
groups: 1) the regulatory framework establishes the legal rules – Regulation Working Group (RWG), 
2) the business models define the business relations between stakeholders – Business Models 
Working Group (BMWG), while 3) the customer engagement investigations focus on the needs of the 
users and identification of obstacles for wide adoption of the approach – Customer and Citizen 
Engagement Working Group (CCEWG). In the digital era, all that needs to be addressed and realized 
by 4) the proper exchange of data – Data Management Working Group (DMWG).       

The Data Management Working Group aims to cover aspects ranging from the technical means for 
exchanging and processing data between interested stakeholders to the establishment of rules for 
exchange, including security issues and responsibility distribution in data handling. Accordingly, the 
WG has identified 3 areas of collaboration: 

Communication Infrastructure, embracing the technical and non-technical aspects of the 
communication infrastructure needed to exchange data and the related requirements 

Cybersecurity and Data Privacy, entailing data integrity, customer privacy and protection and 
general security of energy systems 

Data Handling, including the framework for data exchange and related roles / responsibilities, 
together with the technical issues supporting the exchange of data in a secure and interoperable 
manner, and the data analytics techniques for data processing 

This report gathers the activities of the six actions of the Data Management Working Group:  

• Action #1 : Use CaseS Repository 

• Action #2 : Data Exchange Reference Architecture 

• Action #3 : Reference Framework 

• Action #4 : BRIDGE Standards User Group 

• Action #5 : Interoperability of Home Appliances 

• Action #6 : Artificial Intelligence 

Action #1 focuses on means to collect use cases in a structured way so that they can be compared 
and investigated in terms of flexibility scenarios as applied in BRIDGE projects. It helps Action #5 to 
identify and look at the cases where home appliances are used in order to identify and compare their 
interfaces and required functionalities. Action #2 covers the global data exchange aspects, including 
the activities related to data spaces and data modelling. From Action #5 perspective, it identifies the 
data exchange infrastructure covering the appliances and the digital languages (protocols, ontologies) 
that can be applied. Action #3 defines the overall framework, taking the central role in the working 
group. It defines the Generic Business Processes (GBPs) that synthetize the use cases into generic 
ones, identifying generic/harmonised roles, functions and interfaces that can be applied onto the data 
plane with use of standards that are then further investigated in Action #4. Both these actions further 
explain the use of home appliances for releasing flexibility and the standards that can be applied for 
that. Finally, Action #6 covers the data processing aspects related to the use of AI, e.g. for control 
and prediction. 

 

This document additionally reports on the common activities between these working groups, and 
liaisons with external initiatives. 
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2.  Data Management Working Group activities 

 

2.1. Action #1: Use cases repository 

Action#1 of the Data Management Working Group in the BRIDGE initiative is responsible for creating 
and maintaining the use cases repository as well as coordinating the contributions to that. This 
document is intended to be a support for the users of the use cases repository from Action#1. 

The use cases repository is an online tool to create, save and share use cases defined in several 
projects participating in BRIDGE. It is hosted on the smart electricity system website of the Joint 
Research Centre portal, and the content is publicly available. 

Contributions to the use cases repository are coordinated by Action#1, which is in charge of allowing 
BRIDGE participants to be authors (who draft use cases) and evaluators (who review the content 
before publishing it). The functionalities of the repository available for both roles are described in part 
A, along with the procedures for creating and evaluating a use case.  

All the use cases uploaded in the repository follow the template described in IEC 62559-2:2015, and 
it is important that the published contents have the same structure with consistent information. In this 
regard, part B reports the instructions for properly filling in each field of the use case form, and 
indications to evaluators for the minimum checking of the contents.  

Action#1 of the Data Management Working Group will collect feedback and suggestions from 
participants to improve the repository; therefore, new versions of this document will be published as 
soon as changes are made to the repository. 

 

2.2. Activities 2025-2026 

The repository has been integrated now in smart electricity system portal under JRC domain 

A brand-new repository is available. Its initial testing in production environment is now completed. 

https://ses.jrc.ec.europa.eu/use-cases 

 

 

 

https://ses.jrc.ec.europa.eu/use-cases
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• Author/Evaluator: Log in with you ECAS account 

• Choose a verification method 2FA 

• Recommendation to use EU Login app 

• SMS will soon no longer be available 
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• Visitors can view only the published Use Cases (UCs) (free access, no login) 

 

 

 

• Authors can view published UCs, access all their UCs, and submit a UC for review (login, 

author enabled) 

 

 

• Evaluators can view all UCs and convert an under-review UC to draft or to publish (login and 

evaluator enabling) 
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• The process of creating and evaluating UCs is based on separate and distinct sessions in 

which authors and evaluators can alternately edit and review a UC. 
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Figure 1: UC repository flow diagram 

 

2.3. Recommendations and next steps 

• Update the authors/evaluators’ list New questionnaire for all participants to know their 

availability 

• Actual participation from partners (contact name for each project) 

• Knowing the timing for active participation in Action#1   

• Who is available as author/evaluator and from/by when 
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• Create a list of ALL PARTICIPANTS (authors and evaluators) 

• People answering this questionnaire will start contributing actively to Action#1 

o More people can be added in the following months 

 

2.3.1. Start creating/evaluating UCs 

Recent advancements include the successful onboarding of 12 active contributors out of 37 
expressions of interest, with the first creation and review cycle. The meeting addressed practical 
questions, clarifying that legacy use cases from previous platforms must be re-uploaded to the new 
repository, and that non-BRIDGE projects, such as those from Digital Europe, are welcome to 
contribute provided they allocate sufficient time for the process. The group continues to seek 
additional volunteers to ensure the repository’s ongoing growth and quality. Looking ahead, the 
roadmap includes updating and confirming the list of evaluators, reviewing and improving supporting 
documentation, opening the repository to all BRIDGE projects for drafting and submission, and 
conducting regular cycles of submission, evaluation, and publication. Periodic feedback will be 
collected to guide improvements, and the evaluator team will rotate every six months to maintain 
engagement and fresh perspectives. 

2.4. Action #2:  

2.4.1. Activities 2025-2026 

2.4.1.1. High Level Objectives 

The Action 2 effort of the BRIDGE Data Management Working Group have been focused on 
facilitating the deployment of the BRIDGE DERA 3.1 reference architecture. This has been done along 
the directions set out through last year's annual report aiming to refine data model and interfaces 
used throughout the architecture capitalising on the latest developments of the underlying SmartGrid 
Architecture model. A new DERA implementation methodology has been proposed aligning with 
ETSI-CEN-CENELEC practices. This aims to enable a step-by-step implementation of the platform 
from use case definition towards the identification of key interfaces and reference models. It is 
finalised by the mapping of associated data exchange standards and the definition of data exchange 
profiles and associated interoperability tests for message exchange validation (as prototype through 
the Intnet interoperability tests). 
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Figure 2: DERA implementation methodology 

 

The action particularly aimed at developing a new BRIDGE Data Modelling Working Group from the 
data models and services established through the Onenet project, expanding it from the dataspace 
project developed through the Intnet project particularly.  

The effort went through several phases supported through the Eddie project in particular, as well as 
key representative from the IEC Technical Committee 57 to align with the underlying data model as 
used through latest SmartGrid architecture model.  
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Figure 3: Development of new BRIDGE data modelling 

The primary objective of this approach is to define key information exchanges necessary for the 
support of the DERA3.1 architecture. This involves aligning with existing and emerging regulations, 
addressing regional interoperability challenges, and meeting the specific needs of BRIDGE 
demonstrators as discussed through the data modelling coordinating meetings with projects. The 
deliverable also aims to harmonise the use of existing data model such as the Common Information 
Model (CIM) and Smart Applications REFerence (SAREF) and build new tools to facilitate key 
standard mapping through the deployment of the DERA architecture. 

The Eddie project has provided through the team an analysis of the requirements based on current 
and forthcoming European regulations, specifically EU 2023/1162 and demand response regulations. 
It has also examined regional interoperability issues in countries like Austria, France and Denmark, 
and considers the needs of various demonstrators, including hydrogen networks and residential 
energy management systems.  

The proposed approach is committed to using existing standards wherever possible while remaining 
to the underlying SmartGrid architecture model as used through the DERA architecture. The new 
BRIDGE modelling environment provides a summary of key data objects relevant to DERA and 
highlights the limitations within key standards such as OpenADR and OCPP. It allows gaps between 
standards to be addressed, often through maintenance requests to enhance the standards and can 
be deployed as Opensource through the new BRIDGE projects to facilitate their adoption towards the 
DERA3.1. 

Detailed definitions are provided for different types of data exchanges, such as the integration of new 
permission data, validated historical data, near real-time data and master data. Additionally, a 
comprehensive overview of the change management process for the CIM standard has been made, 
detailing how changes are proposed, reviewed and implemented. The EDDIE project, which is 
dedicated to the creation of a decentralized, distributed, open-source Data Space for energy in the 
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EU, produced a deliverable describing how the proposed standards are transformed into working 
software and provides notes on the deployment and documentation of the EDDIE framework. 

This deliverable marks a significant step towards establishing a robust and interoperable data 
exchange framework for the European energy sector. By harmonising existing standards and 
addressing regional and regulatory requirements, the EDDIE project aims to enhance data 
interoperability, contributing to the overall efficiency and sustainability of energy systems across 
Europe. This summary provides an overview of the critical aspects and achievements outlined in the 
EDDIE D2.2 deliverable, setting the stage for subsequent implementation phases and further 
development within the project. 

2.4.1.2. Use of CIM through the DERA architecture 

The CIM was developed by the International Electrotechnical Commission (IEC). While there are 
many standards already available, CIM seems to be the first choice for many users in Europe. The 
CIM is an industry-standard model that provides a common language for the exchange of information 
between transmission system operators (TSOs) and market participants in the electricity market. This 
model has been specifically designed to facilitate the exchange of data and transfer of information 
necessary for both regional and pan-European grid development studies, as well as future processes 
related to network codes.  

To align with European practices and conventions the European Style Market Profile (ESMP) was 
introduced. Historically, the main focus of CIM was on TSO and distribution system operator (DSO) 
communication. With the publishing of the Implementing Regulations, a yet uncovered domain of the 
final customer  posed a challenge to the existing model.  

 

Figure 4: CIM and the smart grid plane 

 

The European Network of Transmission System Operators for Electricity (ENTSO-E), publisher of the 
European style market profile (ESMP), started working on the omission with the release of the 
'MyEnergyData'-profile (2019) and the continuation of that work by the CIM for retail market working 
group on the 'Procedures for access to metering and consumption data' and the IEC TC57 WG16 
maintenance request on the Permission class.  
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The Intnet project organised, in March 2025, a semantic interoperability test among the 5 Energy Data 
Spaces (OMEGA-X, Enershare, DataCellar, Synergies, EDDIE). The semantic interoperability test 
was based on IEC 61968-9 edition 3, published in 2024, which includes the EUMED metering CIM 
profile based on the IEC CIM data model, and which can support EU 2023/1162 Regulation on 
Metering and Customer Data Access (see action #4). The OMEGA-X project developed a Common 
Semantic Data Model (CSDM), including the EUMED metering ontological module among other 
modules, supporting 4 use cases families (renewables, local energy communities, flexibility, 
electromobility). Ontology development is a priority topic in IEC, which published IEC 63417 in 2025: 
“Guidance and plan to develop smart energy ontologies”. 

2.4.1.3. Consistent with SAREF data models for behind the meter assets 

The SAREF model is an ontology originally defined by ETSI for IoT devices to enable interoperability 
and self-discovery. 

SAREF4ENER includes a reference ontology that targets appliance energy efficiency and is in the 
process of expanding into the new demand side flexibility use cases through Horizon Europe projects 
such as Interconnect. 

The core base SAREF ontology model is pictured in Figure 5. 

 

 

Figure 5: SAREF base ontology description 

SAREF is well advanced in modelling behind-the-meter devices. The demand response use cases 
give SAREF a head start over other ontologies like CIM. Centrally positioned is the device object 
which has several derived classes. The device object is centrally positioned and has several derived 
classes, as shown in Figure 6. 
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Figure 6: SAREF DeviceTypes 

The current DERA architecture in its current phase has implicitly adopted the CIM standard as 
underlying data exchange pivot model as initiated through the SmartGrid architecture model. It then 
continued through projects including EUSysflex, Interrface and Onenet. Given the fact that the CIM 
extension to near real-time data exchange and demand response scenarios have not yet started, it is 
tempting to revert to SAREF for this topic. However, supporting two different ontologies in one project 
is a serious overhead which, given the lifespan of the project, imposes a serious threat on the 
deliverables. Ignoring SAREF completely and not using their lessons learnt is not attractive either. 
The new dataspace projects thus considered using SAREF for inspiration and mapping for the base 
SAREF model to the near real-time CIM based information schema.  

2.4.1.4. Expansion of the DERA architecture towards new electromobility 
models 

The Open Charge Point Protocol (OCPP) originated in 2009 in the Netherlands from the 
electromobility domain and is currently managed by the ElaadNL foundation, a collaboration between 
Dutch grid operators, charging point operators and suppliers of charging point hardware vendors. The 
objective of the protocol is to develop an open standard that connects electric vehicles to back-office 
systems and the grid and so prevent any vendor lock-in from charge point vendors. Developed as an 
open freely available standard, OCPP has very quickly become the de facto open standard in this 
domain, as recent major charging point vendor bankruptcies in the US have illustrated the vulnerability 
of propriety standards. 

The OCCP original deployments are based on OCCP version 1.6 consisting of 5 data exchange 
message structures to manage simple charging point operation. First, energy management messages 
have more recently been introduced to exchange target power curve profiles with charge points (CP) 
and receive associated charging metering data (one set of data per charging session). This first 
version of the standard did not support natively ISO 15118-2 Plug & Charge data exchanges, but this 
has been corrected through OCPP 1.632. 
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The development of a new OCPP 2.0 started in 2015 with the prime objective to completely redefine 
protocol profiles based on the experience acquired through first deployments and on future market 
needs such as the integration of more complex energy flexibility use cases requiring data exchanges 
with grid operators and/or flexibility service providers depending on the associated flexibility market 
design. This new version introduces new data exchange profiles to better manage remote charging 
station operation and to identify the charging station's hardware and configuration details. It also 
includes significant improvements for the management of charging and DER flexibility transactions 
while introducing new JSON/REST APIs. 

A second OCPP 2.0.1 was released late 2020, adding improvements discovered through the first 
OCPP 2.0 deployments. This latest version provides full support to ISO15118-2 (including Plug and 
Charge and the management of different tariff schedules). OCPP 2.0.1 documents have improved to 
limit project specific interpretations. 

In 2013 the Open Charge Alliance (OCA) was founded, bringing together EV charging hardware, 
electromobility platform vendors and charging network operators. Similarly to the OpenADR alliance 
for demand response, OCA’s mission is to foster global adoption by the industry, and compliance of 
the Open Charge Point Protocol (OCPP) and related standards through collaboration, education, 
testing and certification. 

The alliance currently includes 220 members in 43 countries and 5 continents spanning the 
electromobility business domain. The alliance collaboration model is open with free rights to use the 
standard using pragmatic development approach from experts of EV infrastructure. 

The OCPP version 1.6 is the protocol version predominantly deployed through the European markets, 
raising questions on backward compatibility across versions of OCPP deployment. In parallel to this 
initiative the IEC TC69 has launched a new Joint Working Group 11 to develop interoperability across 
the electromobility and grid domains, which is very active and comprises over 95 experts from 22 
countries. 

Currently, the IEC 63110 object model is based on OCPP 2.0 draft 4 model. Additions have been 
made to introduce some objects or properties that are needed by OCPP 2.01, IEC 63110 or ISO/IEC 
15118 use cases' requirements. The support for bi-directional EV charging is planned for OCCP 2.1. 

The IEC 63110 standard is targeting to bring better harmonisation with other data exchanges 
considered through the electromobility domain as shown through the following diagram. In particular, 
it should offer better consistency with:  

• IEC 61850/IEEE2030-5 for distribution grid data exchanges  

• ISO/IEC 15118 with the EV 

• IEC 63119 considered for exchange clear clearing houses and electromobility service 

providers 

First activities have been initiated to derive a CIM based ontology and reference data structure from 
the IEC 63110 and OCPP work which should serve as a natural basis to initiate first data space 
deployments for electromobility. 
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Figure 7: Smart grid plane 

Diagram above (see Figure 7) shows the smart grid plan discussed in chapter 2 projected with the 
position of IEC 63110 among current and future standards. Some abbreviations are explained below: 

DER = Distributed Energy Resources (PV, stationary battery, wind energy)  
EVSE-CC = Electric Vehicle Supply Equipment Charging Controller  
CEMS = Customer Energy Management System  
 

2.4.1.5. Next steps for DERA architecture standard integration 

When designing the DERA information schemas, several aspects should be taken into account. The 
most significant design choice is between performance and standardisation. Several BRIDGE 
projects have in the past  proposed extensions to European data format standards. However, 
associated project data models have so far not been exposed to the community of users of the DERA 
architectures, which has led to several projects restarting very similar standard mapping analysis.  

While there are many standards already available, CIM seems to be the first choice for many users 
in Europe. Standards, however, come at a price: performance. Especially in the near-real-time data 
exchange, and with potentially 300 million metering points, performance issues cannot be ignored. 
Within dataspace projects such as EDDIE, the project team have decided to optimise the performance 
for internal data exchange and to use CIM-based message formats when communicating with external 
parties. For a smooth transition between internal and external formats, message mapping is designed 
and documented to make sure no information is lost during processing. Even the incoming messages 
from a regional connector (none of them CIM compliant) are mapped to a CIM message format, to 
make sure all data of relevance can be stored in a CIM format. 
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Figure 8: CIM in the energy transition landscape 

 

2.4.1.6. Project development phases 

The proposed project team has used the CIM standard update process to align DERA architecture 
and associated data exchanges with regular release of IEC CIM standard package. Moreover, they 
were able to propose standard updates through the European ETSI-CEN-CENELEC All Electric 
Society coordination group developing European SmartGrid standards. CIM is an open-source model, 
managed by UCA association1, and standardised by IEC TC572. CIM standards (CGMES3 Common 

Grid Model Exchange Standard, ESMP4 European Style Market Profiles) have been defined since 

2010 to support EU Network Codes and Guidelines5. 

Three possible triggers can start the maintenance request process:  

1. Needs from the market part of CIM (IEC 62325) 

2. Needs from the grid part of CIM (IEC 61970) 

3. Needs from the support part of CIM (IEC 61968) 

 
1 UCA International Users Group, “UCAIug CIM User Group and Task Force,” [Online]. Available: 

https://ucatf.org/ 

2  International Electrotechnical Commission, “IEC TC 57 – Power systems management and 
associated information exchange,” [Online]. Available: https://tc57.iec.ch/ 

3  ENTSO-E, “CIM for Grid Model Exchanges,” [Online]. Available: 
https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/ 

4 ENTSO-E, “CIM for Energy Markets,” [Online]. Available: https://www.entsoe.eu/digital/common-
information-model/cim-for-energy-markets/ 

5  European Commission, “Electricity Network Codes and Guidelines,” [Online]. Available: 
https://energy.ec.europa.eu/topics/markets-and-consumers/wholesale-energy-market/electricity-
network-codes-and-guidelines_en 

https://ucatf.org/
https://tc57.iec.ch/
https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://www.entsoe.eu/digital/common-information-model/cim-for-energy-markets/
https://www.entsoe.eu/digital/common-information-model/cim-for-energy-markets/
https://energy.ec.europa.eu/topics/markets-and-consumers/wholesale-energy-market/electricity-network-codes-and-guidelines_en
https://energy.ec.europa.eu/topics/markets-and-consumers/wholesale-energy-market/electricity-network-codes-and-guidelines_en
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2.4.1.7. Evolutions from the market part of CIM (IEC 62325) 

In order to start a maintenance request, the ENTSO-E template must be filled in. It includes the 
reason(s) for the change, details of the requester and the proposed change to the CIM model. 

This is then put on the agenda of the CIM for Retail Subgroup. Usually, some discussion rounds take 
place with updated versions of the maintenance request. Once fully reviewed, the result is forwarded 
to the CIM ESMP Workgroup.  

 

Figure 9: Maintenance Request - CIM for Retail Market 

On receiving the prepared maintenance request, the CIM ESMP Work Group must decide on 
approval, taking into account other concurrent requests received. If the request has strategic 
implications (e.g. on the organisational level) implications, the request is forwarded to the Information 
and Communication Technical Committee (ICTC). Otherwise, it is forwarded to the CIM Working 
Group (which falls under the ICTC). When not approved, the request is sent back to the CIM for 
revision by the Retail Market Subgroup. 
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Figure 10: Maintenance Request - CIM ESMP Subgroup 

 

Figure 11: Maintenance Request – ICTC 

Both the International ICTC core team and the CIM Working Group evaluate the maintenance request 
and demand a revision (update) in the case of no approval. Both tracks reach the ICTC core team 
and when the scope is limited to changes in the ESMP (IEC 62325-351), the requested changes are 
included in the appropriate profile. 

If the scope of the maintenance request exceeds the ESMP domain and requires changes to the grid 
(IEC 61970) and/or support (IEC61968) profile, the TC57 Taskforce 16 triggers a discussion for joint 
approval. If agreed upon, TF 16 will Include the changes in the relevant profiles.  
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2.4.1.8. Need from the grid part of CIM (IEC 61970) 

Maintenance requests for the grid profile are handled in the UCA Taskforce 13. When the scope is 
limited to changes in the ESMP (IEC 62325), the requested changes are included in the appropriate 
profile. Otherwise, the TC57 Taskforce 16 triggers a discussion for joint approval.  

2.4.1.9. Need from the grid part of CIM (IEC 61968) 

Maintenance requests for the support profile are handled in the UCA Taskforce 14. When the scope 
is limited to changes in the ESMP (IEC 62325), the requested changes are Included in the appropriate 
profile. Otherwise, the TC57 Taskforce 16 triggers a discussion for joint approval.  

 

Figure 12: Maintenance Request – UCA 

Once every 3rd or 4th year a new edition of the standard is implemented by the IEC CIM TC57 working 
groups. They decide which parts of all approved maintenance requests will make it into the official 
standard. 

 

Figure 13: CIM maintenance request procedure overview 

To decouple the BRIDGE DERA architecture extension needs from the CIM standard developments, 
the following approach has been proposed by the EDDIE project: 
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1. ENTSO-E is contacted to discuss the hosting of the EDDIE data needs in a future version. 

Such requests will in the future evolve towards the joint working group of ENTSO-E and the 

EU DSO entity working on the implementing act for flexibility data interoperability 

2. A CIM compliant message is generated from the existing CIM library using different CIM 

generation tools  

3. A copy is made of the above message, with the addition of missing entities or enhanced 

datatypes/enumerations. 

4. A version of the message is created which does not link to the existing central ENTSO-E 

code lists, but instead refers to a localised version with the needed additions. This results in 

a CIM-compatible message. 

5. A maintenance request is issued to ENTSO-E to incorporate the missing data needs in the 

official CIM standard. 

When the data needs are part of a newly released CIM standard, step two is repeated and will produce 
a fully compliant CIM message. 

2.4.1.10. Initial kick-start phase 

The initiative was launched by Onenet project and continued through EDDIE which started in January 
2023 and immediately took on development extension tasks to support the BRIDGE data modelling 
activities. 

Among the first modelling activities was the specification of new message exchange profiles beyond 
the one established for energy market data exchange through the IEC62325 – 351 European style 
market exchanges. These message exchange profile focussed on the exchange of smart metering 
validated historical data and the permission request. As the EDDIE project had been established on 
IEC European standards, the challenge was to adapt existing CIM building blocks to BRIDGE projects' 
specific needs using the European Style Market Profile (ESMP) specific version as a starting base as 
tested and validated through Onenet message exchanges.  

With the flexibility of the CIM model comes a level of complexity that needed several internal workshop 
sessions with project development teams to create understanding and mental support for this 
approach. In parallel, the Corporate Systems Department of of the University of Vienna (one of the 
EDDIE project’s partners) was leading a semester project task related to EDDIE, which needed a low 
entry-level introduction to the whole CIM ontology. This had been prepared as supporting material to 
facilitate reuse of the data model through new BRIDGE projects. From both educational activities, 
basic material was produced, which proved helpful in later phases. 

2.4.1.11. Coordination phase with other interested BRIDGE projects 

As the proposed data modelling approach is complex to trigger for projects little exposed to CIM data 
models, the BRIDGE modelling team has decided not to conduct any widespread project 
questionnaires but instead to actively search bi-lateral contacts with interested projects having similar 
modelling expectation – particularly leveraging new dataspace developments as federated through 
the Intnet project.  

The first lessons learnt from past projects such as EUSysflex, Interrface or OneNet projects proved 
helpful as a starting point as they faced similar difficulties leveraging the existing standards and their 
needs in the messaging domain. Several coordination sessions were organised to discuss modelling 
environments and methods for new message profile developments based on the European Style 
Market profile and new standard data models includingthe IEC 62746-4 and the DLMS/COSEM 
translated into CIM. The EDDIE project demonstrated the feasibility and replicability of the approach 
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through the creation of 2 key new message profiles: the EnergyCurve NearRealTime data document 
and the Near Real Time document as used through the EDDIE framework.  

 

 

Figure 14: EDDIE defines historical data messages 

These messages have been used to support Int:net interoperability tests which demonstrated data 
exchanges through Eddie and Omega-X projects particularly and different options to test associated 
message syntax. 
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Figure 15: EDDIE interoperability tests objectives 

Once the first implementation has been demonstrated as feasible, the BRIDGE data modelling team 
extended its efforts towards other Data Space specific meta information data which were tested into 
all project EDDIE messages.  
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Figure 16: EDDIE defines master data 

 

Including metadata into the CIM has been on the wish list of the CIM community for years, but no 
agreement has so far been made and currently is not even on the agenda. To get metadata into the 
existing CIM messages, the BRIDGE data modelling team established contacts through the open-
source community with key developers who have long-standing relationships with both ENTSO-E and 
the CIM community. This approach has led to the definition of an open-source data modelling 
environment leveraging streamlined processes as established by ENTSO-E. It also uses open-source 
tooling (CIMConteXtor and CIMSyntaxGen) that allowed the engineering of necessary meta 
information extensions to be facilitated. During this collaboration phase, extensive instructions were 
made to simplify the use of associated tools to be able to deploy this approach through the broader 
BRIDGE community. 

In order to avoid a too strong adherence on CIM standards, some research was conducted as part of 
the EDDIE project to maintain alignments with other key standards i.e. SAREF4ENER, OCPP 2.0.1 
and OPENADR 3.0 standards. Necessary liaisons  were made so that alignment initiatives can 
continue while the DERA architecture develops.  



33 

 

 Data Management Working Group – Report 2025-2026 

 

2.4.2. Recommendations and next steps 

2.4.2.1. Larger dissemination phase 

In Q4 2024 the modelling team established a BRIDGE Github repository to enable both tooling 
improvements and sharing of the key underlying data models derived from DERA3.1. The objective 
of the Github is to foster open-source collaboration through these models and facilitate European 
project adoption to DERA3.1, leveraging best practices as established through the Intnet and EDDIE 
projects. A ‘Quick Startup Guide’ to using the CimContextor and CimSyntaxGen was published on 
the Github to facilitate project adoption, with ‘the Pragmatician’s Guide to CIM Extensibility’ in 
progress. The source code of both the CimContextor and CimSyntaxGen tooling will become available 
shortly through the same Github to ensure relevant tooling is more widely spread.  Recorded webinars 
are planned and the 6-weekly knowledge sessions will be opened for an external audience to 
participate in. 

 

2.5. Action #3: Reference Framework 

The Action #3 of the Data Management Working Group is dedicated to the definition of the Reference 
Framework. 

The Reference Framework was initially developed to support a methodology to analyse how projects 
achieve interoperability of flexibility assets, including standards assessment (adequacy, maturity …) 
and gaps identification.  

Used as a common denominator between all the projects, the Reference Framework’s objective was 
to establish some generic business processes which are agnostic to any specific technical solution. 
This enables each project's solutions to these generic business cases to be mapped, which, in turn, 
allows for comparison and analysis across projects. 

The Reference Framework has been developed and extended over the course of four years. It now 
includes 7 Generic Business Processes, 1 Sub-process, completed by descriptions of all the 
stakeholders, functions and interfaces. Examples of implementing projects are provided, and a list of 
standards that have been used by previous projects for each interface is included. Guidelines on the 
implementation of the settlement Sub-process are also provided. The Processes defined in the 
Reference Framework are:  

• GBP1 – Flexibility for SO through open market 

• GBP2 – Flexibility for SO via prior bilateral agreement 

• GBP3 – Flexibility for BRP portfolio optimisation 

• GBP4 – Flexibility for energy community optimisation 

• GBP5 – Implicit flexibility using dynamic steering signals 

• GBP6 – Energy monitoring and energy management 

• GBP7 – P2P Trading in energy community 

• Settlement Sub-process 

In 2025-2026, Action #3 activities were focused on the improvement of the Reference Framework, 
according to the 2024-2025 feedback survey, as well as the definitions of the Generic Actors list. 
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2.5.1. Activities 2025-2026 

2.5.1.1. Improvement of the Reference Framework 

Based the results of 2024 survey for action #3, four main actionable points were identified to improve 
the Reference Framework. These were prioritised as follows:  

• 1: Provide guidelines for the use of the Reference Framework 

− One-pager including a flow diagram 

− Add guidelines in the Framework describing the GBP variations, the use of 

keywords, how to combine GBPs… 

•  2: Define the boundaries of the Reference Framework 

− Before trying to describe the Reference Framework in more details, and/or to 

add more GBP 

− Look into the grid codes & grid act and how they relate to the GBPs (EU-

DSO, ENTSOE, SEEG D4E), discuss with Laurent Schmitt 

• 2: Review the Reference Framework to make sure the links between the information 

is clear  

− Re-work the structure/order of information 

• 3: Add new GBPs / refine existing GBPs 

 

The two first points were started in 2025.  

2.5.1.2. Guidelines for the use of the Reference Framework 

The following guidelines were set out to facilitate and clarify the use of the Reference Framework.  

The Reference Framework defines processes from the point of view of business roles. It focuses on 
the flexibility in the electricity grid but is not limited to this topic. It aims to provide a common generic 
understanding of the processes, while being agnostic to technical solutions.   

This framework is based on the inputs of several BRIDGE projects and aims to reflect the 
commonalities and main approaches for the implementation of flexibility systems. However, it can be 
noted that the Generic Business Processes (GBPs) depicted in the framework are subject to 
variations when being implemented. In particular, variations can occur depending on the local context, 
including regulatory variations between countries. The GBPS can, moreover, be combined to fit the 
needs of a specific implementation.  

Two main uses of the Reference Framework have been identified: (i) the creation of a system 
architecture and the description of use cases, and (ii) the comparison of an implementation to other 
implementations. In the first case, the GBPs will be used as a first depiction of the architecture, to be 
then adapted to fit the needs of the project, while in the second case, an existing use case and 
architecture is mapped to the GBPs. The different uses of the GBP are depicted in the flow diagrams 
below.  
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Figure 17: Flow diagrams for the different uses of the Reference Framework 

  

2.5.1.3. Defining the boundaries of the Reference Framework 

The main boundaries of the Reference Framework are set out below:  

• Domain: smart grids 

• Technology: flexibility  

• Scope: interactions between the Business Roles 

• Out of scope:  

− Flexibility Providers’ specific/internal processes (covered in action #5) 
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− Technologies and standards used to perform flexibility 

 

Recommendation: It was, however, identified that the link with outside initiatives should be taken 
into account in the definition of these boundaries. Indeed, frameworks defined by initiatives such as 
the CEN/CENELEC, the SEEG D4E working group, or the joint working group ENTSO-E/EU-DSO 
could be redundant, or even contradictory to the BRIDGE Reference Framework. These frameworks 
should therefore be reviewed and analysed to identify complementarity, overlaps and compatibility 
with the Reference Framework. 

 

2.5.1.4. Generic Actors List 

2.5.1.4.1. Generic Actor List definition 

The Generic Actor List is a concept defined in IEC 62559-2 Section 6. In particular, it has the following 
objective: “[with a] a generic actor list […], only actors of this generic actor list should be used as far 
as possible in the use case”. It is also stated that a Generic Actor List includes: “(1) System actors 
[that] are covering functions or devices (for example in the energy system area, system actors are 
defined in the interface reference model (IEC 61968-1); (2) business actors [that] specify in fact a 
”role” (roles can be taken by diverse entities)”  

The supporting materials of the SGTF EG1 report of 2019 emphasise the need for a Generic Actors 
List. It particular, an existing list is referenced: “A list of actors provided by CENCENELEC-ETSI SG-
CG in the Sustainable Processes report as well as the actors defined in the Harmonised Electricity 
Market Role Model can be used here”.  

Indeed, in the CEN/CENELEC/ETSI Sustainable Processes report, a generic list of actors is detailed 
in Annex A (12 pages of actors' description). This list is mostly based on IEC Interface Reference 
Model (61968-1:2012) and the Harmonised Electricity Market Role Model (HEMRM) available at that 
time (named “ENTSO-E role model” in the document). Other sources are referenced such as “SGTF 
EG3”, “AhG Charging”, “GUC”. This list contains 170 entries and for sure requires to be updated.  

IEC 62559-2 lists the expected information for each actor: 

  

Table 1: List of relevant fields for each of the actors in a Generic Actor List 

Field Example / Comment 

Area Example: Smart Grid/energy systems 

Mapping to grouping 
Example: To sort requirements for "smart metering" within the area 
"energy system" 

Name of the actor Example: Distribution system operator (DSO) 

Abbreviation for the 
actor's name 

Example: DSO 
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Actor type   
 (e.g. roles, application, 
…) 

Example: DSO is a role, an energy management system (EMS) is an 
application 

Definition of actor 
Here the actor shall be described. Usually, the actor is taken from an 
existing actor list so that the definition already exists 

Possible actors fulfilling 
this role 

Example: For the actor “meter operator” it might be a DSO or an 
independent meter operator, depending on the national background 
or the specific project 

International, regional or 
national relevance 

Actors might differentiate in definition depending on regional or 
national legislation or markets 

Source of the definition 

Actors should be based as far as possible on existing data models in 
the relevant area or domain 

Example: Data models like CIM common information model (IEC 
61968/61970) or COSEM in the metering domain (IEC 62056) 

Parent 

This column is used to build up a kind of hierarchy of actors 

Example: A grid operator as parent of transmission or distribution 
system operator (TSO or DSO) 

Further comments  

  

Considering the current scope and purpose of the new Generic Actor List, it is proposed to focus on 
the following fields: Area, Name of the actor, Actor type, Definition of actor, Source of the definition. 

  

2.5.1.4.2. Updating the Generic Actors List 

The update of a generic actors list started in 2023, with the goal to compare actors list coming from 
different frameworks, including HEMRM 2022, and the IEC 61968-1:2020.  

In order to perform this update, the following approach has been defined:  

1. A first analysis has been performed by the leader of this task (Trialog, on behalf of the 

InterConnect and RESONANCE BRIDGE projects)  

2. Groups of experts, clustered by area, were set up to further analyse each actor and build the 

updated list  

3. The updated list is meant to be submitted to CEN/CLC/ETSI Coordination Group on Smart 

Grid (CG-SG) for validation and approval  

4. The updated list is meant be included in the BRIDGE Use-Case Repository as a library of 

Actors  

5. If relevant, this updated list will also be pushed to IEC standardisation  
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The list of actors has been clustered depending on the area and priorities have been set:  

Table 2: List of areas for the update of the Generic Actor List 

Area  Number of items  Priority  

Grid Management  68  1 (high)  

Smart Metering  15  1 (high)  

Electric Mobility  12  1 (high)  

Market Operation  31  1 (high)  

Power Generation / DER  7  2 (medium)  

Smart Home / Smart Building / Smart City  23  2 (medium)  

Data Management  5  2 (medium)  

Customer Relationship  15  3 (low)  

Third parties / Other  23  3 (low)  

In 2024, the lists of the 4 first topics (Grid Management, Smart Metering, Electric Mobility and Market 
Operation) have been updated by the relevant experts' groups and prepared for review to the 
CEN/CLC/ETSI CG-SG. 

However, it became apparent in 2025 that the lists upon which this update was based is continuously 
evolving, with the preparation of a new version of the HEMRM in 2024 and 2025. Moreover, a few 
issues arose in the update of the first topics:  

• Difficulty to reach a consensus on the proposed evolutions of the Generic Actors List already 

within the expert groups set up inside BRIDGE, 

• Different R&I projects with different perspectives and different objectives  

• Lack of industry and market viewpoints  

• Quickly evolving HEMRM and energy-related EU regulations  

• Other organisations, initiatives, EU projects are working in parallel on the evolution of these 

roles (in particular regarding Smart Charging)  

• The definition of certain roles might be country-specific 

Therefore, we reached the conclusion that BRIDGE is not the optimal initiative to finalise this update. 

Recommendation: We think that another host should be identified with CEN/CLC/ETSI COG-AES 
(which replaced COG-SG end of 2025) to take over this update and coordinate with organisations 
beyond R&I, e.g.:   

• ENTSO-E & EU-DSO Entity Joint Working Group which is in charge of HEMRM 

maintenance 
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• Smart Energy Expert Group / Data4Energy  

• CEN-CENELEC-ETSI Coordination Group All Electric Society (CoG AES) 

Additionally, a few lessons were learnt from the update carried out within BRIDGE:   

• Segmentation by topics allows to gather experts of specific areas  

• A trade-off is to be found between (open) exploration in EU R&I projects and the (evolving) 

constraints from the regulation  

• Governance is key to reach conclusions on the definition of the roles and to legitimate the 

updated list  

This work will continue to be followed by BRIDGE Action #3 but BRIDGE cannot be the leader / main 
driver of this activity. In the meantime, the previous version of the Generic Actors List (from 
CEN/CENELEC/ETSI Sustainable Processes report) has been included in the new version of the 
BRIDGE UC repository (managed by Action #1). 

 

2.5.2. Recommendations and next steps 

Following the findings and recommendations from 2025-2026, the Action #3 work for 2026-2027 will 
focus on the links between the BRIDGE Reference Framework and other frameworks. This work will 
start with the identification of similar frameworks, from groups such as AIOTI, the IEC or 
CEN/CENELEC. Action #3 should contribute to AES Standardisaiton WG when they update their 
report on standards supporting flexibility (first version published in 2025). This update should 
additionally be synchronised with SEEG D4E. 

The identified frameworks should then be compared to the BRIDGE Reference Framework in order 
to identify any overlaps, complementarity or inconsistencies. This will allow the exact scope of the 
Reference Framework to be established and gaps in this framework to be identified. The comparison 
of these frameworks will allow a critical review of the Reference Framework to be performed. 

The analysis of similar frameworks will be based on establishing links with other initiatives.  

 

2.6. Action #4 : Bridge Standards User Group 

The Action #4 of the Data Management Working Group is dedicated to standards through several 
objectives: 

• Inform projects about key smartgrid standards (like IEC 63097: Smart Grid Standardisation 

Roadmap, IEC 62559, IEC 62913 series concerning Use cases, IEC 63200 the Smart Grid 

Architecture Model, Core SmartGrid Data Models like IEC CIM, IEC 61850, IEC DLMS-

COSEM), Data Spaces related standards (proposed by IDSA, Gaia-X, ...) 

• Get feedback from projects on their standards implementation (issues found, issues solved, 

links of these projects with standard development organisations, interoperability issues) 

• Identify projects code components which can be reused by other projects 

• Establish relationships with key EU organisations like CEN/CLC/ETSI AES COG (ex CG-

SG), JWG ENTSO-E EU DSO entity, SEEG D4E 

• Contribute to some other Data Management WG actions 

 



40 

 

 Data Management Working Group – Report 2025-2026 

 

2.6.1. Activities 2025-2026 

• Several new webinars  (https://t.ly/n9aiQ) have been developed concerning key topics like: 

o Semantic Interoperability tests between Energy Data Spaces projects 

o Standards supporting Energy Data Spaces 

 

The following figure illustrates the youtube channel hosting the webinars: 

 

Figure 18: Youtube webinars playlist 

 

 

The list of webinars:  
 
The first webinar produced was about the Smart Grid Standardisation Roadmap6 (IEC 63097). This 

was seen as a key standard that every smart grid project manager should know, in order to know 
which smart grid standard can be used. 

1. Webinar #1 - IEC 63097 Smart Energy Standardisation Roadmap 

 

Webinars dedicated to CIM profiles (EUMED Metering, EUMED Market), explaining the 

content of the profiles, and how tools can generate the structure of the profile (XSD file). 

 

2. Webinar #2a - EUMED Metering 

 
6  YouTube, “CIM-related video presentation,” [Online Video]. Available: 

https://www.youtube.com/watch?v=0ao1ytjNRi8&list=PLbOXprZa0an2aPvjwVMNWzk_eDK9-
LpAe&index=1 

 

https://t.ly/n9aiQ
https://www.youtube.com/watch?v=0ao1ytjNRi8&list=PLbOXprZa0an2aPvjwVMNWzk_eDK9-LpAe&index=1
https://www.youtube.com/watch?v=0ao1ytjNRi8&list=PLbOXprZa0an2aPvjwVMNWzk_eDK9-LpAe&index=1
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3. Webinar #2b - EUMED Metering (poster) 

4. Webinar #2c - EUMED Metering tool (Modsarus) 

5. Webinar #4a - Presentation of EUMED Market 

6. Webinar #4b - EUMED Market tools (CimConteXtor, CimSyntaxGen) 

 

Projects presentations 

 

7. Webinar #3 - Open Entrance results and their use in Data Cellar 

8. Webinar #7 - OneNet presentation 

Webinars associated to Data Space standardisation 

9. Webinar #5 - OMEGA-X Standardisation workshop 

10. Webinar #6a - OMEGA-X Profiling workshop - Context and introduction 

11. Webinar #6b - OMEGA-X Profiling workshop - Ontology levels and CSDM 

12. Webinar #6c - OMEGA-X Profiling workshop - EUMED Metering profile 

13. Webinar #6d - OMEGA-X Profiling workshop - Data pipeline & conclusion 

 

Tool validating DataSets associated to profiles (used a lot during 61850 interoperability 

tests) 

 

14. Webinar #8 - RiseClipse (tool) 

 

Cybersecurity 

 

15. Webinar #9 - Cybersecurity regulation & standards 

 

Use case tool allowing to model use case according to IEC 62559-2 

 

16. Webinar #10 - Use-case tool: Modsarus 

 

Webinars associated to the European Data Space  

 

17. Webinar #11a - EDSCP Interoperability tests - Introduction 

18. Webinar #11b - EDSCP Interoperability tests - EUMED Metering 

19. Webinar #11c - EDSCP Interoperability tests - ENERSHARE ↔ OMEGA-X 

20. Webinar #11d - EDSCP Interoperability tests - OMEGA-X → EDDIE 

21. Webinar #11e - EDSCP Interoperability tests - EDDIE → OMEGA-X 

22. Webinar #11f - EDSCP Interoperability tests - DATACELLAR ↔ SYNERGIES 

 

Inform about some initiatives 

23. Webinar #12 – Mercury 

 

24.  

Webinars concerning standardisation for Data Spaces 

 

25. Webinar #13a - OMEGA-X Std WS - Recommendations for Energy data spaces 

26. Webinar #13b - OMEGA-X Std WS - Current activities of CEN/CLC JTC 25 

27. Webinar #13c - OMEGA-X Std WS - Trusted data transactions 

28. Webinar #13d - OMEGA-X Std WS - Current activities of the WG Standards 
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29. Webinar #13e - OMEGA-X Std WS - Standards for interop. in data spaces 

30. Webinar #13f - OMEGA-X Std WS - Open standards for data spaces 

31. Webinar #13g - OMEGA-X Std WS - OMEGA-X contributions to standards 

32. Webinar #13h - OMEGA-X Std WS - Common Semantic Data Model 

33. Webinar #13i - OMEGA-X Std WS - Interop Framework in Energy data spaces 

 

BSUG Feedback: the number of views is low. If this task is confirmed valuable, then communication 
about these webinars should be reinforced.   
 

The list of code components has been updated. 

 
BSUG Feedback: this task is time consuming and it is very difficult to figure out if some code 

components are reused.  This task, if deemed valuable, should be required of any funded project and 

centralised. Some tools should help to determine if some code components are reused (with AI support 

?). Moreover, this list of code components should be shared broadly, and maintained/updated on a 
regular basis. 
 

2.6.1.1. Recommendations and next steps 

Other webinars could be proposed like a presentation from: 

• ENTSO-E explaining CIM WG activities 

• SEEG D4E Standardisation workstream 

• JWG ENTSO-E EU DSO Entity on its activities associated to EU Regulation 

• IEC TC57/TC13/SC23K on their architecture to support Flexibility 

• CEN/CLC/ETSI AES Coordination Group standardisation activities 

• JRC on Code of Conduct  

• ETSI on SAREF latest developments 

• IEC & ISO on governance of data models and ontologies 

Our main recommendation is also to improve coordination among BRIDGE, among BRIDGE Data 
Management actions, between BRIDGE Data Management Working Group and CEN/CLC/ETSI AES 
COG, JWG ENTSO-E EU DSO entity. 
 
Another would be to help projects with their onboarding process, and what is asked of any EU project 
about standardisation. 

A final recommendation would be also to figure out how AI could improve BRIDGE outcomes, for 
instance (this would require a discussion with action #6): 

• Extract use cases from EU deliverables (using CORDIS, Zenodo) in order to populate 

UCMR 

• Extract outcomes on standards from EU deliverables (using CORDIS, Zenodo) 

• Identify Code components developed by EU projects 

• Analyse reusability of code components after the end of a project 

• Help coordination among BRIDGE WGs 
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2.7. Action #5 

2.7.1. Introduction 

There are several reasons behind energy management in the energy grid. They could all probably be 
summarised by three main goals related to: 1) reducing the costs (for the users), 2) reducing the 
pollution in the environment, and 3) reliably providing the energy service (to the users), satisfying their 
need for comfort and functionality. Even if the priority of each of these goals may be individual, they 
are all important, but they do not always come together. Finally, any setting of fine-granular goals will 
most probably lead to goals that focus and satisfy a given (weighted) combination of those main goals.  

This part of the common DMWG report focuses on and summarises the activities in the Action #5 – 
Interoperability of Home Appliances. It presents the state of things in the BRIDGE projects with 
respect to the interoperability of home appliances, the problems and the proposed approaches to 
cope with them. Main part of the report is based on the inputs collected by a survey that was run 
among the BRIDGE projects. These results and the conclusions will be the base for future activities 
in Action #5 of the DMWG. 

The scope of Action #5 is related to all the other actions within the DMWG, as they all create the 
context and definitions for data exchange in energy management systems. Within this context, Action 
#5 focuses on the direct interaction with the appliances towards implementing flexibility scenarios at 
the lowest level of the system, possibly involving prosumers. Such a scenario can represent a GBP 
or use case and involves data exchange. The interactions with home appliances should be generic in 
the sense that the flexibility-related functions (also referred to as energy-related features) provided by 
the appliances and the way to access them should be generic, which supports interoperability. The 
aim is to reduce the complexity and increase the universality of the control logic and to make the 
appliances interchangeable. Interoperability can be achieved by common approaches, set out by 
agreements or standards.     

The following section describes the context of the activities and defines the naming used in the survey 
and the Action #5 part of the report. 

2.7.2. Context and common ground 

This section provides a common description of the problems related to the interoperability of home 
appliances, the context and the terminology used in the report. This description is being updated to 
cover the important aspects and is also used as the introduction to the survey distributed among the 
BRIDGE projects to capture their state.  

In the area of energy flexibility in residential (but not only) buildings, home appliances constitute the 
lowest, but probably one of the most important layers of the system. Home appliances are indeed 
providing the flexibility that can be aggregated and handled. The success of energy management 
solutions, like algorithms or systems, is thus closely related to the flexibility capabilities of home 
appliances, as well as, to the ease of approaching and exploiting these capabilities. In that respect, a 
broader range of appliances providing flexibility, allows wider deployment of energy management 
systems and increases the available flexibility of the energy systems. 

The flexibility capabilities are defined by the set of features offered by a given appliance. An energy 
related feature of a home appliance is a function related to monitoring and control of the appliance, 
accessible to energy management (algorithm) or an energy management system (EMS) using 
some home appliance API that includes communication interface and protocol. This API allows the 
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user to interact with the home appliance and to influence its energy behaviour to achieve flexibility, 
grid resilience and other optimisation goals. This API is intended to be used for automated energy 
management and not for direct control of the appliance by the end user. For the interaction between 
the user and the appliance, the user interface is designed (see Figure 19). Appliances that provide 
a home appliance API for automation are also referred to as Energy Smart Appliances (ESA). 

 

Figure 19: The interfaces of a home appliance and the related interactions 

As shown in Figure 19 the interaction between the energy management and the home appliance 
actually also covers the user of the appliance and her influence on the energy behaviour of the 
appliance – simply due to the use of the appliance. This introduces the human factor to the system, 
e.g., determining the usage schedule and needs to be captured and/or predicted by the energy 
management based on the signals it receives over the home appliance API, even if no other 
interaction or interface between the energy management and the user exists.   

Finally, this introduction so far, has sketched the interaction between the energy management and a 
single appliance only. But energy management aims to handle multiple appliances within the same 
location (e.g., household). The more of them are involved, the more flexibility is available. For better 
results, the energy management should interact with multiple home appliances and control them 
considering their synergies. But this complicates the relation between the energy management and 

the home appliances, making scalability a desired feature. Therefore, this interaction between system 

levels can become complex (as sketched in Figure 20, right) or even many appliances and many 

(cooperating) energy management systems. In any case, each actual interaction with home 
appliances can be realized in several ways.   
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Figure 20: The detailed relation between the energy management and the home appliances  

The home appliance can provide the home appliance API directly or via an intermediary 
component (home gateway or cloud service). The intermediary component communicates with the 
home appliance using an internal API. The internal API can be closed or open (as well as it can also 
be proprietary or standard) and that the energy management (algorithm) does not use the internal 
API directly. Only the home appliance API is provided to the energy management. But since the home 
appliance API can also be open or closed, it may be available to every stakeholder, like the owner of 
the supported home appliance, or it may only be available for chosen stakeholders, like a set of 
associated energy management system providers. 

 

Figure 21: Possible ways for the interaction between the home appliance and energy management (algorithm)  

Figure 21 presents the five main options for the interaction between the energy management 
(algorithm) and the home appliance. The examples a), b), c) and d) depict the approach with an 
intermediary component that communicates with the home appliance using an internal API and 
provides the home appliance API to the energy management.  

In examples a) and b) this intermediary component is a home gateway, located within the household, 
where the home appliances are located as well. In c) and d) the intermediary component is a cloud 
service, thus outside the household. To distinguish further, examples a) and c) depict the case where 
the energy management component is located outside the household, while the examples b) and d) 
depict the case, where the energy management is located within the household, for both options of 
the intermediary component. 

The last example e) depicts the case where the home appliance provides the home appliance API 
directly to the local energy management, allowing it to access its energy-related features without 
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involving external networks. In this case, accessing the home appliance is only possible from inside 
the home; if the energy management was located outside the home, the home appliance would have 
to actively connect to it and maintain the connection, because otherwise the appliance would not be 
visible to the energy management, as it is behind the household router.   

Furthermore, a controllable home appliance can consist of a non-controllable part (non-smart home 
appliance) and a device that provides control, like a smart plug. In this case, such a combination can 
be considered as one controllable home appliance. In addition, a solution (e.g. a software driver) 
providing complex energy related features, based on the knowledge about the appliance attached 
behind the smart plug, can be considered as the intermediary component. 

The (energy-related) features mentioned here cover monitoring and control of the home appliance. 
These features include a broad set of functions. They can include simple monitoring, like reading the 
energy consumption, or reading the state of the appliance. But, they can also cover simple control, 
like switching on or off, as well as complex control like shifting load in time or controlling the consumed 
(and/or produced) energy in other ways. The set of features depends on the home appliance class 
(or category). Examples of such classes include washing machines, dryers, dishwashers, ovens and 
air conditioners. Some specific features can also be available only for a given sub-class, e.g., 
condenser dryer vs. heat pump dryer. For the sake of the home appliance interoperability analysis, it 
is important to know how the logic behind more complex features is distributed between the 
intermediary component and the home appliance itself. But the details on energy management 
(algorithm) are less important here, even if the intermediary components are part of the energy 
management solution, for instance, the home gateway device runs the energy management 
algorithms. It is nevertheless important to determine where the home appliance API is located and 
what functions it provides, to satisfy the energy management requirements and to allow the energy 
management to fulfil its goals. This is also important for the interoperability of energy management 
components, so that these are also interchangeable. 

To allow the energy management to achieve the best results, it is crucial that it operates on home 
appliances that offer the most meaningful features. Moreover, from the interoperability point of view 
it is meaningful that similar features offered by different appliances are offered in a similar way, so 
that there is no need to change or implement the energy management (algorithm) individually for each 
model of home appliance. Thus, besides providing meaningful features, interoperability of home 
appliances is crucial.  

The intermediary component can be a solution provided by a specific home appliance manufacturer, 
supporting all the appliances by this manufacturer. But it can also be a solution supporting multiple 
manufacturers and can be considered a framework or platform. This latter solution already 
inherently supports interoperability. 

Even if the energy management consists of multiple layers, the above description simplifies the 
architecture focusing on the layer that directly interacts with the home appliances using the home 
appliance API. Indeed, the energy management system may consist of multiple functional 
components, possibly even distributed between different physical devices within the household and/or 
outside. Indeed, these components need to interact with the appliances not only for monitoring and 
control, but also for configuration, security and maintenance purposes. These interactions also need 
to be covered by the home appliance API, to support interoperability. Examples of these other 
interactions include: 

• Device onboarding/registration in the energy management system 

• Setup of security and energy management system relationships 

• Maintenance of the configuration and security 

• Supplying the appliance with external data (weather, energy price, etc.)  

• Overall technical maintenance of the appliance 
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All these interactions with the home appliances are required for the energy management system to 
realise its goals. Having a defined home appliance API that allows the algorithms involving the home 
appliances to be configured, run and maintained, the energy management may be the layer between 
the home appliances and external data sources (see Figure 22). The external data from reliable 
sources can influence the working of the energy management system and can also be provided to 
the appliances if needed. The energy management system is also the layer that translates the external 
requests and data into a set of requests to the home appliances This is conducted in a coordinated 
way and aggregating the flexibility capabilities of the home appliances. 

 

Figure 22: Interaction between the energy management system and external components 

There are ongoing activities that target the issue of interoperability involving many different device 
classes. At the European Commission (DG ENER) it is, for instance, the Code of Conduct on Energy 
Smart Appliances proposed by the Joint Research Centre7. There are also initiatives going beyond 

EU, like the Mercury initiative coordinated by EPRI, or approaches on the communication level that 
try to address the diversity in low-power home area networks (HAN), like Matter8.  

In order to capture the state of things in the BRIDGE projects, a series of presentations were given at 
the Action #5 meetings and a survey was conducted. These results are presented in the following 
section.  

 
7  European Commission, Joint Research Centre, “Code of Conduct for Energy Smart Appliances,” 

[Online]. Available: https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-
smart-appliances.  

8  Connectivity Standards Alliance, “Matter, the foundation for connected things,” [Online]. Available: 
https://csa-iot.org/all-solutions/matter/. 

 

https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
https://csa-iot.org/all-solutions/matter/
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2.7.3. Activities 2025-2026 

2.7.3.1.  Survey outcome 

2.7.3.1.1. General survey results 

This section presents the results of the survey conducted among the project participants within Action 
#5 of the BRIDGE working group. The analysis summarises the responses using statistical results 
and visualisations, followed by a short interpretation of the observed trends.  

The Action #5 survey has been conducted for several consecutive years in order to track 
developments related to the integration of household appliances in BRIDGE projects. Previous 
editions covered the periods 2022/2023, 2023/2024 and 2024/2025. The most recent round of the 
survey (2025/2026) received 16 responses from participating projects. 

It should be noted that not all questions were answered by every project and several responses 
include entries marked as n/a. Consequently, some of the results presented in this section reflect only 
the subset of projects that provided information for a given question. 

2.7.3.1.2. Control and monitoring of household appliances 

The first question investigated whether the projects include control or monitoring of household 
appliances within their solutions. Among the respondents, 6 projects reported that they actively control 
or monitor household appliances, while the remaining projects indicated that this functionality is not 
currently part of their implementation. 

When compared with the results from previous survey rounds, the number of projects involving 
household appliances remains notable within the BRIDGE ecosystem, although the proportion of such 
projects varies between years. Earlier surveys reported 13 projects involving home appliances in 
2022, 19 in 2023, 22 in 2024 and 33 in 2025. The differences in the reported ratios are partly related 
to the changing number of projects responding to the survey in each period. 

Overall, the results indicate that monitoring and control of household appliances continue to play an 
important role in several BRIDGE projects, although this functionality is not present in all surveyed 
initiatives. 
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Figure 23: Do you control and/or monitor household appliances as part of your project? 

2.7.3.1.3. The role of projects in approaches to interoperability 

The survey also asked respondents to define the role of projects in relation to the interoperability of 
household appliances, distinguishing between projects that primarily focus on developing approaches 
to interoperability and projects that mainly use existing solutions. 

The responses show that projects occupy different positions in this ecosystem. Some projects focus 
on developing interoperability mechanisms and solutions, while others primarily act as users of such 
approaches in energy management or monitoring scenarios. A smaller group of projects reported that 
they combine both roles, contributing to the development of interoperability while also applying these 
solutions in their own implementations. 

In the current survey round, 43% of the projects identify themselves as providers of interoperability 
approaches, 28% as consumers/users, and 29% report a mixed role combining both aspects. 
When compared with previous survey rounds, the distribution shows certain variations. In the 
2023/2024 survey, the reported distribution was 45% providers, 35% consumers, and 20% combining 
both roles, while in the 2024/2025 survey the distribution shifted to 36% providers, 35% consumers, 
and 27% reporting both roles. The results of the current survey therefore indicate a continued 
presence of projects developing interoperability solutions, while also confirming that a significant 
number of initiatives both develop and apply such approaches within their system architectures. 

This distribution illustrates the diversity of roles among BRIDGE projects and reflects the different 
levels of technological development and scope of application within the initiatives studied. 
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Figure 24: Do you consider your project to be a provider or consumer/user of solutions related to the interoperability of 
household appliances? 

2.7.3.1.4. Types of devices used in projects 

The survey responses indicate that projects involve a variety of energy management and monitoring 
devices. These include devices such as heat pumps, batteries, electric vehicle chargers and other 
energy-related equipment. 

In many cases, these devices are integrated into project solutions to monitor operational parameters 
or to enable control actions such as scheduling or switching. Such functionalities support energy 
management scenarios including load shifting, demand response, and optimisation of energy 
consumption. 

The distribution of appliance types varies across the survey rounds. In the current survey (2025/2026), 
white goods represent the largest share of reported devices (43%), followed by EV and storage-
related devices (36%), while HVAC systems account for 21%. This differs from the previous survey 
(2024/2025), where HVAC devices dominated with 57%, compared to 22% for white goods and 21% 
for EV and storage devices. In the earlier 2023/2024 survey, the distribution was 44% HVAC, 35% 
white goods, and 21% EV and storage devices and, in 2022/2023 survey, the distribution was 37% 
HVAC, 45% white goods, and 18% EVs. 

These results indicate a shift in the composition of reported appliance types across the survey rounds. 
While HVAC systems represented the dominant category in earlier surveys, the current results show 
a stronger presence of white goods and EV- and storage-related devices. Overall, the diversity of 
devices reported by the projects reflects the wide range of energy-related applications addressed 
within the BRIDGE ecosystem and highlights the importance of interoperability mechanisms capable 
of integrating heterogeneous devices into unified management systems. 



51 

 

 Data Management Working Group – Report 2025-2026 

 

  

Figure 25: Device classes used in the projects 

2.7.3.1.5. Manufacturers of appliances used in the projects 

This question investigates whether the projects rely on appliances from a single manufacturer or 
integrate devices from multiple manufacturers. 

The responses indicate that most projects use appliances originating from different manufacturers. 
This reflects the heterogeneous nature of the device ecosystems involved in energy management 
and monitoring scenarios. Only a small number of responses indicate the use of appliances from a 
single manufacturer. 

In the current survey round (2025/2026), 80% of the projects reported using appliances from multiple 
manufacturers, while 20% rely on devices from a single manufacturer. This distribution is like the 
results observed in the 2023/2024 survey, where 80% of the projects used appliances from multiple 
manufacturers and 20% from a single manufacturer. In the 2024/2025 survey, 90% of the projects 
reported the use of appliances from different manufacturers and only 10% relied on a single 
manufacturer. In 2022/2023 survey the numbers were as follow: 8% of single manufacturer and 92% 
of many manufacturers.  

These results confirm that most of BRIDGE projects operate in heterogeneous device environments 
where appliances from multiple manufacturers must be integrated within a single system. Such 
diversity often leads to differences in communication protocols, control mechanisms and device 
interfaces, further emphasising the importance of interoperability mechanisms that enable the 
integration of heterogeneous appliances into unified energy management solutions. 
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Figure 26: Do you use/support home appliances by a single manufacturer or by many manufacturers? 

2.7.3.1.6. Availability of appliances 

The survey also examined whether the appliances used in the projects are commercially available 
products or experimental solutions developed specifically within project activities. 

Most of the surveyed projects rely on appliances that are already available on the market. Such 
devices increase the likelihood that project results can later be transferred to real operational 
environments. Experimental appliances appear less frequently and are typically used in cases where 
additional flexibility or extended functionality is required for testing purposes. 

In the most recent survey round (2025/2026), 83% of the reported appliances were commercially 
available, while 17% were experimental solutions. A similar pattern was observed in the 2024/2025 
survey, where 82% of appliances were commercially available, 9% experimental, and 9% represented 
a combination of both categories. In the 2023/2024 survey, the share of experimental devices was 
noticeably higher, with 25% reported as experimental, 15% combining both categories, and 60% fully 
commercially available. Meanwhile, in 2022/2023, the graph showed 23% experimental and 77% 
available. 
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Figure 27: Are the devices used in the projects commercially available or experimental? 

2.7.3.1.7. Monitoring and control interfaces  

Another aspect examined in the survey concerns the availability of monitoring and control interfaces 
in the appliances used by the projects, and whether these interfaces are open or closed. 

The responses show that many projects rely on appliances that expose open interfaces, allowing 
external systems to retrieve monitoring data or perform control actions. At the same time, several 
projects reported the use of appliances with closed interfaces, which can restrict direct integration 
with energy management systems. 

In the 2025/2026 survey as shown in Figure 28, 60% of the projects reported the use of appliances 
with open interfaces, while 40% indicated closed interfaces. In the 2024/2025 survey, the distribution 
was slightly more diverse: 55% of projects reported open interfaces, 20% closed interfaces, and 20% 
indicated the use of both open and closed interfaces. A similarly mixed situation was observed in the 
2023/2024 survey, where 40% of projects reported open interfaces, 35% closed interfaces, and 25% 
a combination of both types. In 2022/2023 the distribution was as follows: 23% closed, 31% open, 
46% mixed. 
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Figure 28: Do the appliances provide open monitoring and control interfaces? 

2.7.3.1.8. Location of appliance APIs 

Another aspect examined in the survey concerns the architectural location of the APIs used to access 
appliances. Depending on the system design, these interfaces may be exposed directly by the device, 
through a home gateway or via cloud-based services. Some projects also reported using more than 
one access point, reflecting different integration approaches within their architectures. 

The most recent survey results show a fairly even distribution between the three main options. In 
2025/2026, device-level APIs account for 35%, home gateway interfaces for 35%, and cloud-
based APIs for 30%. In previous survey rounds, the pattern was different. In 2024/2025, cloud and 
gateway solutions were dominant (both 43%), while direct device access represented only 14%. The 
2023/2024 survey showed a similar tendency towards cloud integration (46% cloud, 36% gateway, 
12% device-level APIs, with 6% of projects indicating that the architectural location was still 
undecided). In the end, in 2022/2023 it was 47% home gateway, 13% direct and 40% cloud service. 
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Figure 29: Location of appliance APIs in the surveyed projects 

2.7.3.1.9. Awareness of relevant initiatives 

The survey also investigated whether the participating projects are aware of selected initiatives related 
to home appliance interoperability and energy management. 

The responses indicate that awareness of these initiatives varies among the surveyed projects. Some 
projects reported being familiar with initiatives such as the JRC ESA Code of Conduct, while others 
are not aware of them. A similar distribution can be observed for the Mercury Initiative, where both 
awareness and lack of awareness were reported among the respondents. 

 

Figure 30: Awareness of selected initiatives among the surveyed projects 
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These results suggest that while certain initiatives are recognised within the BRIDGE community, their 
visibility and adoption may still differ between projects. 

 

2.7.3.1.10. Detailed Analysis of Specific Points 

This section provides a more detailed analysis of the survey responses that cannot be easily 
summarised using statistical charts. While the previous section focused on aggregate results and 
observations, the following analysis focuses on the qualitative information provided by the projects. 

The responses include descriptions of technical solutions, communication interfaces, interoperability 
approaches, security mechanisms and reported challenges related to the integration and 
management of household appliances. Due to the diversity of project objectives and technical 
implementations, the reported solutions vary significantly across the surveyed projects. 

The following subsections analyse these aspects in more detail, focusing on APIs and communication 
protocols, interoperability approaches, security mechanisms and the challenges reported by the 
projects. 

 

2.7.3.1.11. APIs and Communication Protocols 

The survey responses show that only a limited number of projects provided detailed information on 
appliance communication interfaces and protocols. In many cases, the corresponding fields were left 
empty or marked as n/a, which suggests that these aspects were either not reported in detail or are 
handled outside the scope of the provided responses. 

Among the reported examples, the identified solutions include direct device-level interfaces, gateway-
based integrations and protocol-specific implementations such as Modbus TCP and OCPP. Some 
projects also refer to custom or partially open interfaces implemented through energy management 
systems or dedicated integration layers. 

The responses reveal a diverse set of communication approaches. No single protocol or integration 
model emerges as dominant, indicating that appliance communication is typically implemented in a 
project-specific way. 

 

2.7.3.1.12. Interoperability Approaches 

The survey responses reveal that only a few projects clearly describe how interoperability between 
appliances and system components is implemented. In most cases, the answers contain limited 
information or indicate that interoperability aspects are handled at other levels of the system 
architecture. 

Among the responses that include more detailed descriptions, several different approaches can be 
identified. Some projects rely on semantic technologies, such as ontologies and knowledge graphs, 
to organise data exchange and support integration between system components. Other projects 
achieve interoperability through technical integrations between industrial control systems and energy 
management platforms. In certain cases, this is implemented using adapters, protocol bridges or 
driver abstraction layers that enable communication between heterogeneous devices. 

The responses indicate that interoperability is most often implemented within the specific architecture 
of individual projects, rather than through commonly adopted frameworks or shared solutions. 
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Security Mechanisms 

The survey responses indicate that security is addressed in different ways across the projects. Some 
projects reported the use of common mechanisms such as authentication and access control to 
restrict access to appliance data or control interfaces. In certain cases, additional measures related 
to confidentiality or data protection were also mentioned. 

However, the level of detail provided in the responses varies considerably. While some projects 
describe specific security layers or mechanisms, other responses contain only limited information or 
indicate that security aspects are handled elsewhere in the system architecture. 

These results suggest that although security is recognised as an important aspect of appliance 
integration, the approaches and implementation levels differ between projects. 

 

2.7.3.1.13. Reported Challenges and Missing Features 

The survey responses also highlight several challenges related to the integration and management 
of household appliances within project solutions. The reported issues primarily concern technical 
limitations, restricted access to device interfaces, and the complexity of integrating heterogeneous 
appliances into unified systems.  

Some projects indicate that access to manufacturer APIs is limited or that the available interfaces do 
not provide sufficient functionality for advanced control or monitoring. In other cases, the integration 
of devices from different manufacturers requires additional adaptation layers or custom 
implementations, which increases the complexity of the system architecture. 

Another challenge mentioned in the responses is the lack of standardised interfaces and 
communication mechanisms across devices. This can make it difficult to develop solutions that are 
easily transferable between different environments or device ecosystems. 

These challenges largely arise from the heterogeneous device ecosystem involved in the projects 
and emphasise the need for improved interoperability and more accessible appliance interfaces. 

 

2.7.3.1.14. Issues and Recommendations 

The responses reveal several recurring limitations in the current approaches used for integrating 
household appliances into project solutions. 

A first issue concerns the diversity of communication interfaces and integration methods. Appliances 
originate from different vendors and often rely on different protocols or access mechanisms. As a 
result, projects frequently implement dedicated adapters, gateways or custom integrations to enable 
communication between devices and energy management systems. 

Another challenge is the limited openness of appliance interfaces. In some cases, monitoring and 
control capabilities are only partially accessible through manufacturer-provided APIs or proprietary 
solutions. This restricts the ability to directly integrate appliances into external systems and may 
require additional development effort. 

The survey responses also suggest that interoperability is usually addressed within the architecture 
of individual projects. Shared frameworks or commonly adopted approaches are rarely mentioned, 
which indicates that solutions tend to be project-specific rather than widely reusable. 
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These observations highlight the need for improved interoperability support, wider availability of open 
interfaces, and greater alignment between device manufacturers and energy management solutions. 

2.7.3.2. JRC CoC 

The Joint Research Centre (JRC) Code of Conduct (CoC)9 is an initiative to support wide adoption of 

energy smart appliances. And policy support for the large-scale deployment of energy smart 
appliances (ESA) is inherently complex, as it spans both product-related and digital policy domains. 
Rather than addressing energy efficiency directly, any prospective policy measure in this area should 
primarily aim to certify a specific form of energy-smart product behaviour. 

The JRC CoC initiative, led by DG ENER in collaboration with the JRC, seeks to establish a Code of 
Conduct for voluntary adoption by ESA manufacturers. Version 1.0 of the CoC for ESA has now been 
finalised and is available for download. 

The design of the CoC focuses on two principal challenges: 

• establishing the principles governing data sharing among appliances, energy management 

systems, EV chargers, aggregators, and distribution system operators (DSOs);  

• developing interoperability requirements for energy smart appliances.  

The Version 2.0 of the CoC is currently being developed. Stakeholders, including representatives 
from industry, non-governmental organisations, academia and Member State authorities, will be 
actively involved throughout the process. Their participation and the related communication activities 
will be organised through a combination of questionnaires, webinars and in-person meetings. 
Stakeholder coordination will be jointly managed by DG ENER and the JRC. 

The JRC CoC focuses entirely on harmonising the data exchanged between the energy management 
systems (EMS) and the ESAs. The data model and the purposes (referred to as use cases) are being 
now further defined and agreed within the consortium of home appliance and EMS manufacturers. 
Details related to specific communication technologies are currently not directly addressed. 

2.7.3.3. Mercury Consortium 

The Mercury Consortium10 was initiated by Kraken and EPRI (Electric Power Research Institute) in 

December 2024 and successively established, in 2025, as a non-profit, independent 501(c)(6) 
organisation. Mercury addresses the interoperability for consumer energy technologies - such as 
electric vehicle chargers, heat pumps, residential batteries and smart thermostats that interact with 
the electricity grid. Mercury brings together stakeholders from across the energy ecosystem, including 
utilities, technology companies, device manufacturers and regulators to develop shared requirements, 
relying on existing standardised communication protocols that foster the participation of modern, low-
carbon technologies to demand-response energy mechanisms. 

The addressed challenge corresponds to the multitude of new devices connected to the grid, for which 
utilities must manage increased demand and ensure that electricity systems remain stable, reliable 
and affordable. Without coordination, the simultaneous operation of these devices could strain 
infrastructure and require costly upgrades to transmission and distribution networks. A key difficulty 
is the lack of common standards that allow devices from different manufacturers to interact 

 
9  European Commission, Joint Research Centre, “Development of policy proposals for energy smart 

appliances,” [Online]. Available: https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-
energy-smart-appliances  

10  Mercury Consortium, “Mercury Consortium,” [Online]. Available: Mercury Consortium  

https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
https://mercuryconsortium.com/
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consistently with grid systems. When technologies cannot communicate effectively with utilities or 
energy management platforms, it becomes harder to use their flexibility to balance supply and 
demand. Developing shared technical approaches that enable interoperability is therefore essential 
to unlocking the potential of these devices. Moreover, because manufacturers and energy companies 
operate internationally, solutions that enable device-to-grid interaction must also be scaleable across 
regions and markets. A coordinated industry approach can help ensure that devices work reliably 
regardless of location, enabling broader participation in energy flexibility programs and supporting the 
stability of electricity systems. 

For each device category, Mercury sets out the functional specifications (i.e., set of functionalities to 
be deployed by the device) and maps such specifications to a limited set of standardised 
communication protocols. Successively, the test specifications are defined, which contains the test 
procedures for verifying the compliance. 

One of the core objectives of Mercury is to enable the native compatibility of certified energy devices 
with a range of energy and grid balancing services markets globally. From a DER-Manager’s 
perspective, fleets of energy devices in the residential domain must respond to three main families of 
flexibility signals: 

• Mercury Level 1: Ultra-Fast Frequency Containment & AGC Services: They are grid-

balancing reserves designed to stabilise system frequency within seconds of a disturbance. 

In ENTSO-E they include Primary Frequency Control (FCR). 

• Mercury Level 2: Fast Triggered Reserves & Balancing Services: highly regulated ancillary 

services defined in TSO/ISO/TNO grid codes and market rules. They encompass Automatic 

Frequency Restoration Reserve (aFRR) and Manual Frequency Restoration Reserve 

(mFRR) in ENTSO-E. 

• Mercury Level 3: Consumer & Distribution-Level Flexibility and Capacity Services: retail or 

DSO-level programs where end consumers, aggregators, or Flexibility Service Provider 

(FSP) participate in market or grid-support mechanisms with a longer planning horizon (from 

a day ahead down to a few minutes before delivery). 

 



60 

 

 Data Management Working Group – Report 2025-2026 

 

 

Figure 31: Categorization of devices with respect to response time and markets. 

The three Mercury levels determine quantitative performance requirements for: (i) response time 
(between command received and power change initiation, (ii) Monitoring time interval (i.e., telemetry 
time interval), and (iii) meter accuracy. These quantitative performance requirements influence the 
test procedure and result in a specific Mercury certification (i.e., Mercury level 1, 2 or 3) for a device 
model. 

The first device category addressed by Mercury is the Electric Vehicle Supply Equipment (EVSE). 
The EV charging, managed from a local and from a system perspective, places EVSE at the centre 
of a smart energy ecosystem. In fact, the EVSEs control the charging and discharging process of an 
EV battery based on user e-mobility needs, price signals and a dynamic set of opportunities and 
constraints at both local and system levels. Mercury has set out functional specifications for the EVSE 
based on three categories: (i) Static information, set in the factory and/or at the time of installation 
and represent the device as-installed or with infrequent changes, (ii) Monitoring information, dynamic 
values, indicative of the present state of the EVSE, and (iii) Control functions, as the charging 
schedule functions or the local override by the user. Up to now, the Mercury EVSE requirements have 
been mapped to the communication protocol OCPP, in the versions OCPP 1.6 and 2.x (2.0.1 and 
2.1). For OCPP 1.6 the implementation must be using the OCPP 1.6-J variant, that is using JSON 
over web sockets. 

2.7.3.3.1. D4E / STF / CoW 

In the field of vehicle-to-grid (V2G), several complementary initiatives are also underway, including 
the collaboration between Data for Energy (D4E) and the Sustainable Transport Forum (STF), with 
the active involvement of the Coalition of the Willing (CoW). 

The work carried out within the STF–D4E–CoW collaboration represents an important step towards 
the further advancement of e-mobility in Europe. In particular, it highlights the need for closer 
alignment between the mobility and energy sectors in order to establish a common, high-level 
understanding of the roles and responsibilities required to enable smart and bidirectional charging. 
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Within this initiative, participants meet regularly to identify and define relevant roles and use cases. 
The work on the workshops focuses e.g. on determining which roles are mandatory or particularly 
significant across different user scenarios, with particular attention to high-level scenarios that are 
expected to cover approximately 90% of smart and bidirectional charging applications. The identified 
use cases have been grouped into three main categories: All Public Charging, All Private 
Charging, and Multi-Party. These categories are distinguished by the number of actors involved, 
particularly in terms of ownership of the connected meter, charging point and vehicle, as well as by 
the degree of accessibility as defined in the Alternative Fuels Infrastructure Regulation (AFIR). 

For example, one of the scenarios examined how an electric vehicle fleet operator may interact with 
a grid operator and a charging service provider in order to enable bidirectional charging, balance 
energy flows, and at the same time ensure vehicle availability. Although a strong degree of alignment 
was achieved regarding the principal roles and responsibilities, the discussions also confirmed that 
additional work is still needed to fully capture the diversity of possible configurations, variations, and 
edge cases. 

2.7.3.4. Task 53 

The initiative IEA Electric Vehicles Technology Collaboration Programme Task 53 – Multiparty 
Interoperability of Bidirectional Charging (INBID)11 is an international research and coordination effort 

dedicated to resolving interoperability challenges in bidirectional electric-vehicle charging systems. 
The task is coordinated within the EV Technology Collaboration Programme, from IEA, and involves 
collaboration among industry partners, research laboratories, government institutions and academic 
organisations. The initiative addresses the technical barriers preventing large-scale deployment of 
V2G and broader vehicle-to-everything (V2X) applications. Although bidirectional charging 
technologies exist, widespread adoption is limited by the absence of interoperable implementations 
across vehicles, charging infrastructure, and grid operators. Current deployments frequently rely on 
proprietary solutions or incompatible protocol implementations, resulting in isolated ecosystems that 
cannot operate seamlessly across manufacturers or markets.  

Task 53 aims to enable multiparty interoperability across the EV–EVSE–grid chain, ensuring that 
electric vehicles, charging infrastructure and DSOs can exchange information and energy in a 
standardised and scalable manner. The project operates within a multi-national collaboration 
framework involving member countries participating in the EV TCP. Its timeline spans approximately 
2025–2028, during which interoperability solutions are tested and validated through joint activities 
involving industrial partners, laboratories and grid stakeholders. 

The technical baseline for Task 53 is the international communication standard ISO 15118-20, which 
defines the vehicle-to-grid communication interface for electric vehicles. The standard was adopted 
in 2022 and provides mechanisms enabling bidirectional charging and advanced communication 
between EVs and charging infrastructure. Task 53 focuses on validating and harmonising the practical 
implementation of ISO 15118-20 rather than creating new standards.  

One of the main deliverables of Task 53 is a technical implementation framework referred to as the 
“Golden Guidelines”, which includes: (i) a consolidated interpretation of ISO 15118-2 and ISO 15118-
20 implementations, (ii) guidance on interoperable protocol implementation, (iii) practical 
recommendations derived from laboratory testing and industry collaboration. 

 
11  International Energy Agency, “Task 53 – Multiparty Interoperability of Bidirectional Charging 

(INBID),” [Online]. Available: Task 53 – Task 53 

https://task53.org/
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2.7.3.5. Digital Product Passport 

The European Eco-design for Sustainable Product Regulation (ESPR) is driving the harmonisation of 
standards for sharing product data, which is needed for fully interoperable exchange of key data, 
including appliances, such as within the CircThread CEN CLC workshop agreement activity (see 
Figure 32). This acts as a gateway to appliance data through both public direct access and through 
private data spaces via contracts using a common data carrier, accessed using QR code or unique 
identifier.  

 

Figure 32: CircThread DPP Guidance - https://circthread.com/publication-results/project-deliverables/ 

The data accessible through digital product passports (DPPs) not only includes mandatory product 
information, regarding performance and material composition etc. but also optional additional data 
that can assist in optimising and using appliances for energy efficiency and flexibility services 
(Submodels - IDTA). This data can be abstracted using digital twin representations (submodels) as 

defined in a digital twin space, enabled by the DPP related data carrier (see Figure 33).  

 

Figure 33: Relationship between data and digital twin spaces 

https://industrialdigitaltwin.org/en/content-hub/submodels
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The digital twin space exposes product data using standard representations, such as the IEC 63278-
1:2023 Asset Administration Shell (AAS), with corresponding templates for representing electrical and 
electronic equipment data including battery passport and energy flexibility data models as defined 
within the Industrial Digital Twin Association (IDTA). This is a way to provide different asset views, 
including technical, operational and provision of simulation models, through submodels exposed 
through digital twin space logically sitting below the data spaces. Digital twins can support the four 
data space challenges: 

a. Interoperability    

b. Sovereignty and trust    

c. Value creation  

Digital twin space features consist of and provide: 

a.  Catalogue / DT registry – of what is available and  who is responsible  

b.  Graph database – of complex relationships between different datasets 

c.  Access control (e.g. attribute based access control)  

•  Model and graph representations (ontology and graph creation)  

d.  Support for different views / submodels  (e.g. simulation…)  

e.  Mapping between different representations (e.g. DTDL to AASX) 

Open source reference implementation of Connected Hybrid Energy Storage System (CHESS) nodes 
and adapters (https://github.com/FlexCHESS/CHESSNode) allow for retrofitting and lightweight support 

for data sharing through different data space ecosystems like DPP, Cofinity-X and the Common 
European Energy Data Space (CEEDS) can make use of common digital twin representations. Data 
spaces are evolving and growing, and digital twins will play an important part in this as enablement 
services / developer resources. The digital twin registry is a successful example of this way to 
efficiently integrate different data models located in different physical locations (repositories) through 
the semantic stack based on AAS APIs. Digital twin spaces have digital twin registries or catalogues, 
and they also utilise graph representation to capture key asset data resources and their relationships. 
This permits segregation and embedding access control permissions - relating to different submodels 
or views of assets.  

 

2.7.4. Recommendations and next steps 

Below is a suggested approach for the next periods. It draws on the suggestions from the survey and 
from direct interactions with projects and external initiatives. 

• Continue the monitoring of activities and possible support their harmonization 

• Monitoring the activities focusing on: 

• Relevant standards 

• Communication interfaces and technologies as these are defining the required infrastructure 

and equipment in the household 

• Energy related features and their exploitation in energy management scenarios, also via 

standardized data modelling approaches 

• Device onboarding, configuration and maintenance within the energy management systems 

• Security and privacy aspects to be addressed during the configuration and runtime 

- Look for common frameworks that support interoperability on the home appliance level 

- Look for and support wider availability of open interfaces, and greater alignment between 

device manufacturers and energy management solutions. 

https://github.com/FlexCHESS/CHESSNode
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2.8. Action #6 

Action #6 of the Data Management Working Group focuses on artificial intelligence (AI) and addresses 
topics related to data analytics, data processing, and AI-enabled methods applied within BRIDGE 
projects. The action aims to facilitate the exchange of experiences across projects, identify common 
challenges and needs related to AI adoption, and contribute to the development of shared 
approaches and recommendations, in close alignment with other data management activities such 
as data exchange architectures, data modelling, and emerging energy data spaces. 

2.8.1. Activities 2025-2026 

Action #6 on AI builds upon the work initiated in 2024–2025 within the Data Management Working 
Group, which focused on mapping AI use cases across BRIDGE projects, assessing their maturity 
and identifying key barriers to deployment. During the 2025–2026 reporting period, the action shifted 
from a broad mapping exercise towards a more targeted, problem-driven approach, informed by 
the results of the AI questionnaire and the outcomes of the previous year’s analysis.  

 

Figure 34: Implementation challenges of AI-based approaches 

 

Following the analysis of the questionnaire results, a series of dedicated Action 6 coordination 
calls were organised with the participating projects. These calls served two main purposes: (i) to 
collectively discuss and validate the survey findings, and (ii) to identify a limited number of high-
impact priorities where joint action at BRIDGE level could provide concrete added value. 
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A strong and immediate convergence emerged across projects around data-related challenges. In 
particular, participants consistently highlighted: 

Data availability, especially access to sufficiently large, diverse, and representative datasets; 

Data quality, including issues related to completeness, consistency, noise, and bias; 

Data synthetisation, as a potential mitigation strategy to overcome data scarcity and confidentiality 
constraints. 

 

Figure 35: Specific data-related challenges 

Based on this shared understanding, Action #6 agreed to focus its 2025–2026 activities on data 
challenges for AI, recognising them as a common bottleneck affecting virtually all AI-enabled use 
cases across the BRIDGE portfolio. 

A key outcome of these discussions was the decision to launch a follow-up activity explicitly 
dedicated to data challenges, with the objective of moving beyond high-level identification of issues 
towards more actionable insights. In particular, Action #6 defined the following goals: 

Collect concrete information on which types of data are most problematic for AI applications (e.g. 
operational, market, asset, customer-related data); 

Identify datasets generated in ongoing and completed BRIDGE and Horizon projects that could 
potentially be shared, reused or made discoverable within the BRIDGE community; 

Map existing approaches to data synthetisation used by projects (e.g. simulation-based data 
generation, augmentation techniques, hybrid physical–data-driven models) and assess their potential 
relevance for wider reuse. 
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To support this effort, the action agreed to prepare and disseminate a targeted follow-up 
questionnaire, specifically designed to collect structured information on these aspects. Compared to 
the initial AI survey, this questionnaire focuses more deeply on data assets, data governance 
constraints, and practical mitigation strategies, thereby complementing the broader AI use case 
mapping performed in the previous year. 

 

Figure 36: Action #6 questionnaire on AI applications and Data requirements 

In parallel, Action #6 also agreed on the creation of a knowledge base on datasets and data 
synthetisation methodologies, to be integrated into the broader Data Management Working Group 
knowledge infrastructure. This knowledge base is intended to increase transparency on available data 
resources, promote reuse across projects, and support more efficient development and validation of 
AI models. 

All activities during the reporting period were carried out in close collaboration with the projects 
participating in Action #6, representing a broad set of AI application domains within BRIDGE. The 
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strong alignment observed among these projects confirms the relevance of the selected focus and 
the potential impact of coordinated action at working group level. 

2.8.2. Recommendations and next steps 

The discussions and activities carried out during 2025–2026 highlighted that data-related challenges 
constitute a systemic issue for AI deployment in the energy sector, rather than project-specific 
limitations. All participating projects confirmed the need for large volumes of high-quality data to 
support AI model training, validation, testing, and benchmarking. Addressing these challenges in 
isolation at project level leads to duplicated effort and limits scalability. 

Based on this assessment, Action #6 recommends the following next steps: 

Launch and analyse the follow-up questionnaire on data availability, data quality, and data 
synthetisation, with the aim of obtaining a detailed and comparable overview across BRIDGE projects. 

Identify candidate datasets produced by past and ongoing projects that could be shared, reused or 
made discoverable within BRIDGE, taking into account legal, contractual and confidentiality 
constraints. 

Consolidate knowledge on data synthetisation approaches, identifying promising practices that 
could be transferred or adapted across projects facing similar data gaps. 

Contribute to the DMWG knowledge base by structuring and documenting datasets and 
synthetisation methods in a way that is accessible and usable by the broader BRIDGE community. 

In the medium term, these activities are expected to support more coherent and efficient AI 
development across BRIDGE, reduce duplication of effort, and strengthen connections with other 
initiatives such as energy data spaces and shared data infrastructures. By acting as a coordination 
and knowledge-sharing platform, BRIDGE can play a key role in enabling scalable, trustworthy, and 
data-efficient AI solutions for the energy transition. 
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2.9. Cross-actions activities 

2.9.1. Standards stacking 

The standards stacking topic, common to Actions #3, #4 and #5 was identified following the standards 
survey in 2024-2025. The aim of this sub-action is to provide a framework defining categories of 
standards, and their interactions. 

The work on this topic was broken down as follows:  

• Establish categories of standards 

• Map standards identified in the standards survey 

• Produce guidelines for the use of each standard category  

• Determine the interactions  

Recommendation: The categories of standards should be determined while taking into account the 
work done in other initiatives, in particular:  

• D4E use cases 

• V2X coalition standard ecosystem 

• IEC WG21: links between standards (SAREF, S2, OpenADR, EEBus) 

• IntNet project  

• EDDIE project 
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3. Conclusion 

The activities of the Data Management Working Group for the year 2025-2026 broadened broader its 
horizons and enhance the tools developed within BRIDGE. The findings and recommendations 
identified in the different actions will be used over the next year to continue to provide helpful services 
to BRIDGE projects and beyond. Moreover, three priority areas for have been identified for the 
upcoming years. 

First, the tools and frameworks developed within the working group will be enhanced and maintained 
to fit the needs of the BRIDGE projects and facilitate the knowledge sharing across projects. This 
includes the use cases repository, the repositories of code components, the webinars playlist, the 
Data Exchange Reference Architecture, and the Reference Framework. Moreover, the 
complementarity between these tools will be analysed to provide projects with a clear vision of how 
and at which stage of the project they can benefit from them.  

Secondly, the Data Management Working Group evaluates some technologies to understand their 
advantages and drawbacks and provide projects with requirements and guidelines on how and when 
to take advantage of these technologies. Currently, the three main technologies studied within the 
working group are artificial intelligence, communication protocols and data models, in particular 
applied to home appliances, and data spaces. 

Finally, a need to monitor the activities of other initiatives and standardisation groups in relation with 
data management has been identified. This enables working group participants to keep up to date on 
the latest developments of standards and frameworks, to align Bridge frameworks and tools to those 
developed in other initiative, and to facilitate collaborative activities. 
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GETTING IN TOUCH WITH THE EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find the address of 

the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en). 

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You can contact 

this service:  

⎯  by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),  

⎯ at the following standard number: +32 22999696,  

⎯ via the following form: european-union.europa.eu/contact-eu/write-us_en. 

 

 

FINDING INFORMATION ABOUT THE EU 

Online 

Information about the European Union in all the official languages of the EU is available on the Europa 

website (europa.eu). 

EU publications 

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free 

publications can be obtained by contacting Europe Direct or your local documentation centre 

(european-union.europa.eu/contact-eu/meet-us_en). 

EU law and related documents 

For access to legal information from the EU, including all EU law since 1951 in all the official language 

versions, go to EUR-Lex (eur-lex.europa.eu). 

Open data from the EU 

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and 

agencies. These can be downloaded and reused for free, for both commercial and non-commercial 

purposes. The portal also provides access to a wealth of datasets from European countries. 
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https://european-union.europa.eu/contact-eu/write-us_en
https://european-union.europa.eu/index_en
https://op.europa.eu/en/web/general-publications/publications
https://european-union.europa.eu/contact-eu/meet-us_en
https://eur-lex.europa.eu/
https://data.europa.eu/en


 

 

 

The Service Contract (n. CINEA/2023/OP/0001/SI2.901723) supports BRIDGE activities, funded by the 
EU. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


