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Abstract – Smart grid interoperability is the means to achieve the twin green and digital transi-

tion but remains heterogeneous and fragmented to date. This work presents the first ideas and 

cornerstones of an Interoperability Roadmap for the Energy Transition that is being developed 

by the Horizon Europe int:net project. This roadmap builds on four cornerstones that address 
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open interoperability issues. These are a knowledge base to address the lack of convergence 

among existing initiatives, a maturity model and a network of testing and certification facilities 

to address the lack of practical tools for the industry, and a governance process to address the 

gap between standards-related approaches of Standards Development Organisations and Re-

search and Innovation projects. A community of practice will be set up to ensure the continuity 

of the ongoing activities related to smart grid interoperability. To outlive the duration of the 

int:net project, the aim is to formalise the community of practice as a legal entity. 

 

Keywords – Energy Transition, Digitalisation, Interoperability, Roadmap. 

1. Introduction 

The European Union's (EU) 2030 and 2050 climate goals require the energy sector to undergo 

an unprecedented twin digital and green transition, which has already started. There is consensus 

that electricity generation from renewable resources, combined with a smart digital grid infra-

structure, is the only way to decarbonise the energy sector. Final consumers and the overall de-

mand side are playing an increasingly important role in this transition with central elements being 

easiness of access to data, transparency, and openness. The transition equally affects other sectors 

including mobility, buildings, and the Internet of Things (IoT) as outlined in the European Com-

mission’s (EC) Energy System Integration Strategy1 and Digitalisation of Energy Action Plan2. 

 

Connectivity within and beyond the energy sector is needed to make the twin digital and green 

transition happen. Data exchange within the energy sector and with its interconnected domains, 

relying on Information and Communication Technology (ICT), is key to achieving a successful 

energy transition. However, there are sector-specific challenges due to certain energy system char-

acteristics. Examples are the “systems-of-systems” nature of the energy system with legacy struc-

tures, traditional silo-thinking, and the use of proprietary instead of open standards. The increasing 

cross-sectoral focus of policymakers adds to the challenge to coordinate not one but different sec-

tors at the same time. Complexity is added by the existence of diverse regulatory frameworks 

across the EU member states and the consensus that there is not one solution that fits all.  

 

Interoperability is the means to overcome these challenges to achieve the transition. The future 

integrated energy system depends on the ability to exchange information across domains, or-

ganisations, actors and systems, and effectively use it to conduct mutual operations based on 

commonly agreed methods and processes in pursuit of joint objectives. While technical interop-

erability is quite well established in the energy sector, informational, functional, and business 

interoperability need more attention. [1], [2] 

 
1 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2020:299:FIN  
2 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0552&qid=1666369684560 

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2020:299:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0552&qid=1666369684560
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In recent years numerous activities and projects related to smart grid interoperability have been 

carried out, producing valuable results, and defining important good practices and standards3. 

However, smart grid interoperability is still heterogeneous and fragmented.  

 

This work presents the first ideas and cornerstones of the Interoperability Roadmap for the 

Energy Transition developed by the Horizon Europe Interoperability Network for the Energy 

Transition (int:net) project4. The main contribution of int:net is to bring all relevant initiatives 

and related actors together to efficiently and effectively advance interoperability for the EU 

twin green and digital transition.  

 

The paper is structured as follows: Section 2 provides an overview of existing interoperability 

policy frameworks and initiatives and highlights remaining gaps and open issues. Section 3 

presents the int:net cornerstones for an interoperability roadmap for Europe. Section 4 intro-

duces the Interoperability Network for the Energy Transition. Section 5 concludes the work and 

provides an outlook on future plans. 

2. Overview of EU Policy Framework and Initiatives for Interoperability  

In the following, the existing EU policy framework for interoperability (cf. Section 2.1) as well 

as existing interoperability initiatives at the national, European, and international levels (cf. 

Section 2.2) are outlined. Finally, Section 2.3 highlights the remaining gaps and open issues. 

2.1 Existing EU Policy Framework 

The European policy framework for interoperability in the energy sector is still under develop-

ment. Directive 2009/72/EC5 of the Third Energy Package considered interoperability relevant 

in the context of an efficient operation and coordinated development of the interconnected elec-

tricity (transmission) system as well as regarding smart metering systems to be implemented 

across the member states. At the transmission level, ENTSO-E has driven the process towards 

increasing interoperability for the electricity market and network data, including through the 

development of common tools and processes [3]. At the distribution level, the smart grid in-

teroperability landscape is much more fragmented, especially when it comes to the management 

of consumer data [4]. 

 

In 2011, the EC acted to enhance standardization activities and issued the Smart Grid Mandate 

M/4906 to the European Standards Organizations (ESO) CEN, CENELEC, and ETSI. The 

 
3 https://cinea.ec.europa.eu/publications/supporting-innovative-solutions-smart-grids-and-storage-2021_en  
4 https://intnet-project.eu  
5 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32009L0072  
6 https://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=475  

https://cinea.ec.europa.eu/publications/supporting-innovative-solutions-smart-grids-and-storage-2021_en
https://intnet-project.eu/
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32009L0072
https://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=475
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ESOs were asked to develop a framework to identify standardization gaps, required use cases 

and security requirements in the field of smart grids, which resulted in the creation of the Smart 

Grid Architecture Model (SGAM) framework (see Section 2.2). Since then, the SGAM has 

been widely applied in European Research, Development, and Innovation (RD&I) projects in-

cluding int:net. 

 

Directive (EU) 2019/9447 of the Clean Energy Package considered interoperability of energy 

services in the context of smart metering as a prerequisite for customer empowerment and to 

promote competition in national electricity retail markets. The directive requires the member 

states to facilitate the full interoperability of energy services within the EU and enables the EC 

to adopt implementing acts. The acts will lay down interoperability requirements and non-dis-

criminatory and transparent procedures for access to metering and consumption data and data 

required for customer switching, demand response and other services. The first of a series of 

acts is currently under development8. 

 

The European Green Deal has strengthened the focus on the cross-sectoral aspects of interop-

erability: The Energy System Integration Strategy stresses the importance of interoperability 

for a future decarbonised energy system integrated with the mobility and building sectors. A 

proposal for a recast of the Energy Performance of Buildings Directive9 foresees future imple-

menting acts regarding interoperability and access to building systems data (i.e., all data related 

to the energy performance of building elements, the energy performance of building services, 

building automation and control systems, and meters and charging points for e-mobility). In 

addition, the European Data Strategy10 highlights the importance of interoperability for foster-

ing data-driven innovation and creating a European single market for data, including the future 

European data spaces for energy and other sectors.  

2.2 Existing Initiatives  

The interoperability landscape for energy services is heterogeneous and wide; many initiatives 

exist at international, European, and national levels, covering various domains of the energy 

sector. This includes non-exhaustively research projects, best practices, working groups, ongo-

ing standardisation activities, common frameworks, demonstrations, and policy initiatives. 

 

Research projects, such as the ones funded by the EC under the Horizon 2020 or Horizon Eu-

rope programmes, gather experts from different sectors (including research institutes, small and 

medium-sized enterprises, universities, associations, and industry) to stimulate the development 

 
7 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944  
8 https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13200-Access-to-electricity-metering-and-con-

sumption-data-requirements_en  
9 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52021PC0802  
10 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52020DC0066  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13200-Access-to-electricity-metering-and-consumption-data-requirements_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13200-Access-to-electricity-metering-and-consumption-data-requirements_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52021PC0802
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52020DC0066
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of knowledge and technologies deemed crucial for tackling challenges such as the digitalisation 

of the energy sector. On the topic of interoperability, several projects were funded. This in-

cludes the InterConnect project11, focusing on developing and demonstrating advanced solu-

tions for connecting and converging digital homes and buildings with the electricity sector, and 

the DRIMPAC project12, focusing on the development of a unified Demand Response (DR) 

interoperability framework enabling market participation of active energy consumers. Other 

projects such as INTERRFACE13 or OneNet14 have made important contributions to the build-

ing of a replicable and scalable interoperable architecture to provide grid services for the effi-

cient functioning of the power system. To capitalize on the lessons learned in each of these 

projects, the EC’s BRIDGE15 initiative groups projects and coordinates their work, including 

on interoperability issues. 

 

Considering a top-down approach, Standards Development Organizations (SDO) such as IEC, 

CENELEC, and ISO and industrial alliances such as the Connectivity Standards Alliance de-

velop, through dedicated working groups, international standards that represent a global con-

sensus of state-of-the-art know-how. Such organizations can also propose testing procedures 

and/or certification to ensure the correct use of the standard by external actors (e.g., ENTSO-

E's CGMES conformity assessment scheme or the OCPP 1.6/2.0 certification programmes pro-

posed by the Open Charge Alliance). 

 

Common frameworks are also developed for harmonization purposes between various stake-

holders and countries. One example is the SGAM framework which provides a three-dimen-

sional architectural framework that can be used to model interactions between different entities 

located within the smart energy area and which is widely used in the energy sector [5]. Another 

example is the Harmonized Electricity Market Role Model, a framework developed by ENTSO-

E, EFET and ebIX to facilitate the dialogue between the market participants from different 

countries through the designation of a single name for each role and domain that are prevalent 

within the electricity market [6]. There are also common frameworks developed in other sectors 

that are relevant to the energy sector, for instance, the European Interoperability Framework 

(EIF)16 in the public administration sector. The EIF considers four levels of interoperability: 

legal, organisational, semantic, and technical. The EIF helps to raise awareness and organise 

concepts and relevant terminology to facilitate the identification and prioritisation of interoper-

ability issues. Based on the EIF, member states are required to develop national interoperability 

frameworks. 

 
11 https://interconnectproject.eu  
12 https://www.drimpac-h2020.eu 
13 http://www.interrface.eu  
14 https://onenet-project.eu 
15 https://bridge-smart-grid-storage-systems-digital-projects.ec.europa.eu 
16 https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/european-interoperability-

framework-detail   

https://interconnectproject.eu/
https://www.drimpac-h2020.eu/
http://www.interrface.eu/
https://onenet-project.eu/
https://bridge-smart-grid-storage-systems-digital-projects.ec.europa.eu/
https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/european-interoperability-framework-detail
https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/european-interoperability-framework-detail
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2.3 Open Issues  

Despite the numerous existing interoperability initiatives, involving various actors from both 

the academic and industry ecosystem, several interoperability gaps and open issues exist. The 

following three have already been identified in the course of int:net. 

 

The first open issue is a lack of coordination and convergence among the numerous ongoing 

interoperability initiatives and related actors. Where coordination exists, it is voluntary and can 

always only cover a subset of the relevant actors. The two following examples show the impact 

of uncoordinated action: 

 

• Two or more initiatives may develop different protocols, models, or solutions for the same 

need, thereby defining incompatible processes for the same requirements and causing scat-

tering and weakening of interoperability. A related example is the existence of seven com-

petitive protocols for the same interface in the domain of flexibility trading [7].  

• Two or more initiatives may also, despite their willingness to support and advance the eco-

system, end up developing competitive tools or frameworks, which further exacerbates the 

fragmentation of the solutions landscape. A related example is the use case repositories that 

have been developed by several actors including IEC, BRIDGE, EIRIE, and the JRC.  

 

The second open issue is the lack of practical tools for industrial use. Indeed, while existing 

initiatives and frameworks excel in the provision of approaches and solutions to develop smart 

energy systems, they lack practical tools for the industry to  

 

• assess the maturity of a system and its subsystems from an interoperability perspective; 

• test and validate interoperability (incl. interoperability assurance).  

 

Such tools and related practices would support system engineering to enable interoperability. 

 

The third open issue is a gap between the approaches applied by RD&I activities, including 

EU-funded projects, and formal standardisation activities by SDOs. The former typically adopts 

a bottom-up approach, designing and developing solutions to demonstrate innovations, while 

the latter makes use of a top-down approach, willing to find a consensus among experts on how 

to proceed or solve a specific issue without experimental considerations. Therefore, a bidirec-

tional collaboration between RD&I initiatives and formal standardisation activities is beneficial 

for all. RD&I projects should share novel requirements, test draft standards, and provide feed-

back to advance standards development. SDOs could benefit from the experience of RD&I 

projects and receive implementation feedback already during the standard development phase.  
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3. Main Cornerstones for an Interoperability Roadmap for Europe  

In the following the four main cornerstones that form the int:net interoperability roadmap to 

address the open issues described in the previous section are addressed. They are a knowledge 

base to address the lack of convergence (cf. Section 3.1), a maturity model (cf. Section 3.2) and 

a testing and certification concept (cf. Section 3.3) to address the lack of tools for the industry 

as well as standards and governance guidance (cf. Section 3.4) to address the existing gap be-

tween RD&I and formal standardisation activities.  

 

The cornerstones are embedded in the int:net approach as depicted in Figure 1. The int:net 

approach starts from the collection and assessment of existing frameworks and good examples 

(Cornerstone 1: Knowledge Base). These feed into the int:net maturity model (Cornerstone 2: 

Maturity Model). They provide means and measures for testing interoperability in a growing 

network of testbeds and testing laboratories (Cornerstone 3: Testing and Certification). Finally, 

they are promoted to framework setters to integrate them into their policy and support pro-

grammes (Cornerstone 4: Standards and Governance). Experiences from such tests and from 

setting up favourable frameworks will again feed into the knowledge base of good examples, 

which closes the virtuous interoperability circle.  

 

 

Figure 1: Overview of the Interoperability Network for Energy Transition approach 

 

int:net will establish a community of practice to ensure the continuity of the ongoing interoper-

ability activities and facilitate the coordination and alignment of relevant projects and initiatives 

happening at the different geographical levels (see Section 4). Without such a community there 
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is a risk that interoperability expertise remains scattered among a few technical experts, redun-

dant (and siloed) initiatives continue to exist, and changes in requirements, emerging use cases, 

test cases, and regulatory conditions are not adequately considered, hindering the full interop-

erability of energy services in a future integrated energy system. The establishment of the In-

teroperability Network for Energy Transition will ensure the sustainability of the int:net ap-

proach beyond the project’s lifetime.  

3.1 Common Knowledge Base for European Energy Services Interoperability 

Following the FAIR (Findability, Accessibility, Interoperability, and Reusability) principles, 

int:net will establish and maintain a knowledge base of interoperability actions and best prac-

tices to increase interoperability of energy services, data, and platforms, both at the function 

and business layers. Relevant use cases from the already available repositories (incl. BRIDGE, 

ETIP SNET, EPRI, and the LOV4IoT-Energy ontology catalogue) will be analysed from the 

point of view of interoperability. In addition to this, the value chain of interoperability will be 

analysed by looking at business requirements and the associated business models. This analysis 

will be done both from the functional point of view (who specifies the technical features, who 

develops them, who maintains them) as well as from the economic point of view (who pays for 

development, validation, deployment, and maintenance of interoperability-related functions). 

Finally, the knowledge base will also consider the definition of the interoperability lifecycle 

process. This includes not only the consideration of interoperability during the system develop-

ment phase but also during its entire lifecycle (operation, maintenance, upgrade, etc.).  

 

Having a scope beyond a mere repository, the knowledge base will offer its users the option to 

collaborate on selected documents and existing institutions’ initiatives. The knowledge base 

will be linked to existing platforms and include interoperability best practices, methodologies, 

and reference use cases coming from the frameworks of existing EU-wide and international 

initiatives. The platform will be supported through its growing community of registered users, 

which, together with the Interoperability Network for Energy Transition, will ensure that it is 

self-sustainable after the end of the project. 

3.2 Comprehensive and Accepted Interoperability Maturity Model 

Interoperability is a key requirement to take advantage of new technology innovations and in-

tegrate them as part of the overall energy transition. An interoperability maturity model and 

assessment procedure (reference implementation) will help organisations to understand their 

level of maturity in the integration of smart grid technologies, distributed generation, and cus-

tomers with the planning and operation of grids and markets. The concept of maturity models 

has been used in this way previously for overall smart grid implementation [8], cyber security 

[9] and other cross-cutting technology areas. The int:net project builds on existing maturity 

model concepts to develop a model focused on the implementation of interoperability concepts 

and standards. This will highlight industry interoperability standards and architectures (mainly 
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the IEC 63200 SGAM model, Levels of Conceptual Interoperability Model (LCIM), and SURF 

Green IT Maturity Model (SGIMM)) and will also highlight gaps where additional industry 

standards development and adoption are needed. 

  

Maturity models involve the definition of domains and characteristics of maturity within each 

of the domains. Therefore, the initial effort in int:net is to define the domains to be considered 

for the Interoperability Maturity Model (IMM). Under each of these domains, specific charac-

teristics that represent different levels of maturity need to be defined. These are typically di-

vided into five levels of maturity, such as initiating, enabling, integrating, optimizing, and pio-

neering. Characterizing the maturity level in the different domains will help the industry iden-

tify priorities for ongoing improvements in interoperability standards and approaches. 

  

Equally important, the project will develop a reference implementation of the model that will 

allow organizations to assess their progress in implementing important interoperability con-

cepts. A workshop will help provide guidance and example applications of the maturity model 

framework. Documentation of the assessments over time assists the industry in tracking pro-

gress in supporting interoperability for accelerated adoption of new technologies and systems. 

Overall, feedback from the IMM application will accelerate the adoption and integration of new 

technology through continued improvement and understanding of the interoperability concepts 

and requirements. 

3.3 Framework for Interoperability Testing in a Network of Testing Facilities 

Interoperability is an essential aspect for the realisation of various applications and services in 

the domains of power and energy system where different approaches, solutions, components, 

and devices need to work together. There are several ways and principles to realise interopera-

bility between two interconnected systems: by applying interoperability-by-design, by provid-

ing reference architectures as well as by following agreed rules, guidelines, and standards. To 

ensure interoperability in smart grids and energy systems it is not sufficient to follow these 

principles; instead, corresponding interoperability tests need to be realised. Certificates need to 

be issued, which provide evidence that the interoperability has been tested and can be ensured.  

 

However, testing procedures, categorization, evaluation, and assessment criteria of the existing 

interoperability initiatives are very diverse and serve a wide range of interests. There is not yet 

a comprehensive overview of the existing interoperability testing approaches in the various 

smart grid and energy systems research infrastructures and laboratories across the EU member 

states. Also, despite the existence of many interoperability testing approaches, they are usually 

more advanced on the component/device level. On the system level, they are currently rather in 

the research and development stage. Moreover, existing approaches and related procedures and 

assessment criteria are diverse and serve a wide range of interests.  
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Therefore, int:net will establish a pan-European community of interoperability testing facilities. 

It also focuses on the harmonisation of existing testing procedures and concepts, the develop-

ment, evolution, and integration of existing testing facilities as well as the formation of an in-

tegrated pan-European network of testing facilities and certification centres. A brandmark 

(work title “int:net approved”) will be formally registered and an awarding procedure imple-

mented.  

 

Examples of relevant existing system-level based interoperability testing approaches are the 

Joint Research Center’s (JRC) “Smart Grid Interoperability Testing Methodology” [10], the 

Austrian initiative “IES – Integrating the Energy System” [11], Interoperability Test “CIM for 

System Development and Operations” [12] and the “ERIGrid Holistic Test Description Ap-

proach” [13].  

3.4 Standards and Governance 

Standardisation usually drives the adaptation and utilisation of best practices for technical so-

lutions and systems and fosters a shared understanding and (seamless) interoperability across 

independent vendors. Hence, standardisation promotes the global acceptance and competitive-

ness of solutions. Intending to prevent an arbitrary, unwanted growth of proprietary and not-

interoperable solutions, adequate standardisation governance serves the general development, 

constant improvement and increase of acceptance of such standards by acting as a barrier-free, 

inclusive and trusted third party. 

 

However, formal standardisation includes various bodies, domains, cross-cutting aspects and 

layers. Also, the number of standards that are relevant for critical infrastructures is very high. 

In addition, liaisons between groups exist, but standards evolve in parallel, thus, inconsistent 

development can sometimes not be avoided. Roadmaps issued by the IEC System Committees 

(SyC) prevent this but are typically limited to a particular domain, thus not considering cross-

domain aspects, nor aligning standardisation efforts across domains.  
 

In addition, regulation typically re-uses technical innovation and processes but alters them ac-

cording to the respective national requirements. Therefore, standardisation per se does not lead 

to (technical) interoperability as has been shown with the example of smart metering in Europe. 

Over time, divide-and-conquer methods have been developed to distinguish and tackle various 

levels of interoperability. Typically, semantic, structural, and syntactic interoperability is fo-

cused on and solved based on the lowest level first, providing the seamless exchange of the 

payload to be interpreted later. Hence, also the standardisation process itself must adapt to those 

levels and structure them.  

 

Therefore, int:net will develop a new governance process, test it, and promote it to governmen-

tal and regulatory institutions. Based on the IES experience [14], int:net will turn the SGAM 
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and the existing maturity models into a practical process that brings together multiple stake-

holders for co-creation sessions in so-called “Connectathons”. Participants such as end-users, 

operators, product developers and vendors will cooperate to select and combine technical stand-

ards with market requirements in preparation for marketable, interoperable products. The re-

sults will be the basis for the formulation of policy recommendations and presented to pro-

gramme managers and funding agencies.  

4. Towards an Interoperability Network for the Energy Transition 

To ensure the continuity of the ongoing activities related to the interoperability of energy ser-

vices, data spaces and digital twins, the int:net solutions need to be publicly accessible, follow 

an open source and open science approach and stay up-to-date beyond the duration of the pro-

ject itself. This will be ensured by establishing a community of practice, the Interoperability 

Network for Energy Transition.  

 

The network will bring together all relevant actors, from the energy and related sectors, to work 

together on the development, testing, and deployment of interoperable energy services, laying 

the foundation for a future interoperable integrated energy system. A steady exchange between 

all stakeholder groups will ensure the implementation of best practices and common standards 

to address interoperability issues. The learnings will be leveraged by a diverse and open plat-

form for interaction, collaboration, co-creation, and knowledge generation. 

 

Starting from a well-balanced and connected consortium of researchers and framework setters 

including a national ministry and EU associations of Transmission System Operators (TSO) 

and Distribution System Operators (DSO), standardisation and communication experts, the 

int:net approach guarantees a wide outreach from the onset. To extend this core group of ex-

perts, int:net will engage with representatives of other initiatives such as working groups of the 

EC or SDOs, research projects, and the standardisation community that are working on common 

frameworks for testing interoperability at the European and national levels. int:net will leverage 

its access to existing communication channels through, among others, the ETIP SNET and 

BRIDGE platforms, the Joint Programming Platform Smart Energy Systems (JPP SES), IS-

GAN, CENELEC, IEC, and Mission Innovation. The network will also reach out to industry 

alliances such as T&D Europe and AIOTI, and other initiatives such as BVDA, Gaia-X, OPEN 

DEI, IDSA, and the European Digital Innovation Centres. 

 

Through the continuous exchange between interoperability initiatives and standardisation bod-

ies, a broad consensus on the design of interoperable solutions will be achieved. The involve-

ment of policymakers and regulatory authorities will enhance the understanding of how interop-

erability can be promoted and regulated at all levels. Eventually, the aim is to establish the 
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network as a permanent legal entity, for example in the form of an association or non-profit 

organisation.  

5. Conclusions 

In recent years numerous activities and projects in the area of smart grid interoperability have 

been carried out. They have produced valuable results and defined best practices and standards. 

However, smart grid interoperability remains heterogeneous and fragmented. Therefore, this 

work presents the first ideas and cornerstones of an Interoperability Roadmap for the Energy 

Transition that is being developed by the Horizon Europe int:net project. The roadmap builds 

on four cornerstones that address open interoperability issues.  

 

A knowledge base of interoperability best practices, methodologies and reference use cases will 

be created to address the lack of convergence among the numerous interoperability initiatives. 

The knowledge base will provide a comprehensive overview of relevant interoperability initia-

tives in the energy sector and beyond, at the national, European, and international levels. 

 

An IMM and assessment procedure (reference implementation) as well as a testing and certifi-

cation concept will be developed to address the lack of practical tools for the industry. The IMM 

will help to assess the level of interoperability maturity in organisations, promoting its adoption 

by other initiatives and uptake from the industry. Existing interoperability testing procedures 

and concepts will be harmonised and further developed, and a pan-European network of testing 

facilities and certification centres will be created. 

 

A governance process for interoperability testing will be developed to address the existing gap 

between the approaches applied by RD&I activities, including EU-funded projects, and formal 

standardisation activities by SDOs. The process will also be promoted to governmental and 

regulatory institutions to ensure its uptake. 

 

To ensure the continuity of the ongoing activities related to smart grid interoperability, a com-

munity of practice, the Interoperability Network for Energy Transition, will be established. This 

interdisciplinary network of stakeholders will collaborate to harmonise interoperability activi-

ties on energy services throughout Europe over the lifetime of the int:net project and beyond. 
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