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IL PROGETTO IN SINTESI

TRINEFLEX è un toolkit integrato per la trasformazione delle industrie ad alta intensità energetica (EII) fornito agli utenti
come «service model».

Per gli utenti finali (EII), TRINEFLEX rappresenterà un servizio end-to-end per gestire digitalmente l'impianto nella sua
interezza e il processo di transizione energetica verso un funzionamento flessibile e sostenibile.

Questo processo sarà abilitato tramite l’acquisizione avanzata di dati, infrastrutture Big Data, analisi di processo, sviluppo
di modelli e infine lo sviluppo di un Digital Twin con sistemi integrati di supporto alle decisioni multi-agente.

TRINEFLEX sarà implementato in ciascuno dei cinque siti dimostrativi, provenienti da 4 settori: industrie del vetro, rame,
alluminio e trattamento acque. L'implementazione sarà supportata attraverso l'integrazione di tecnologie trasformative
(efficienza energetica, energia pulita, combustibili e materie prime sostenibili, tecnologie di cattura, utilizzo e stoccaggio
di CO2 (CCUS)), che saranno sincronizzate con le soluzioni digitali per dimostrare la fattiva applicazione di misure di
flessibilità con l’obiettivo di raggiungere la neutralità energetica.

Inoltre, TRINEFLEX prevedrà anche una rapida replicabilità in questi settori e un'elevata trasferibilità in altri settori
incentrati sulla flessibilità energetica a breve termine e sulla simbiosi industriale a lungo termine
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LISTA WP E MESI UOMO

# WP Title Lead Acronym PMs Start End

1 End user requirements and project specifications 17 R2M 111 1 12

2 From data acquisition to digital twin consolidation framework 4 SCCH 251 1 31

3 Interfacing of AI-enabled DSS with digital twin framework 2 CORE 314 7 31

4 Integration of energy flexible technologies 6 NORCE 221 7 31

5 Validation and demonstration activities 19 TSK 634 1 48

6 TRINEFLEX impacts and evolution 5 AUTH 265 1 48

7 Communication, Dissemination, Exploitation 12 TICASS 251 1 48

8 Project management and coordination 1 AIMEN 115 1 48

Total 2.162
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WPs IN SINTESI

WP1 – End user requirements and projects specification
Identificare le necessità degli utilizzatori finali e definire le potenziali flessibilità. Definire le specificità per
l’implementazione del sistema digitale e delle tecnologie innovative. Svolgere un’analisi dello Stato dell’Arte e definire
l’iniziale posizione di TRINEFLEX sul mercato. Costruire il piano di coinvolgimento degli stakeholders.

WP2 – From data acquisition to digital twin consolidation framework
Progettare una strategia di digitalizzazione avanzata, efficace e scalabile per le industrie target fornendo anche soluzioni
sicure ed efficienti per l’archiviazione e la condivisione dei dati.

WP3 – Interfacing of AI-enabled DSS with digital twin framework

Implementare algoritmi di ottimizzazione e controllo dei processi e fornire un sistema integrato capace di utilizzare le
proprietà del Digital Twin con l’obiettivo di incrementare la flessibilità dei processi.
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WPs IN SINTESI

WP4 – Integration of energy flexible technologies
Generare e implementare configurazioni tecnologiche personalizzate in ogni demo case:
(1) Valutare e progettare soluzioni che contribuiscono all'efficienza energetica dei processi, come il recupero del calore, la
cogenerazione.
(2) Fornire progetti per l'installazione di energia rinnovabile, supportata dall'accumulo di energia.
(3) Realizzare l’accumulo distribuito di energia attraverso il coinvolgimento delle comunità locali.
(4) Sviluppare modelli di integrazione dell'idrogeno verde.
(5) Implementare tecnologie di CCUS.
(6) Valutare e facilitare la sostituzione dei combustibili fossili e delle materie prime.
(7) Digitalizzare le tecnologie individuate   per una loro rapida integrazione nei DT.

WP5 – Validation and demonstration activities
Convalidare e dimostrare l’applicabilità reale del sistema integrato TRINEFLEX, monitorare e valutare le sue prestazioni e
pianificare le fasi successive di replicabilità e trasferibilità.
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WPs IN SINTESI

WP6 – TRINEFLEX impacts and evolution
Perfezionare e implementare la strategia di adattamento delle EII mettendo al centro l’uomo e utilizzare la strategia per
massimizzare i risultati di TRINEFLEX:
(1) Mappatura delle risorse locali ambientali e sociali e valutazione di come il progetto possa contribuire al miglioramento;
(2) Fornire un piano per la parità di genere e migliorare i KPI sul posto di lavoro;
(3) Armonizzare e attuare un quadro OHSE (Occupational Health, Safety and Environment) per le industrie di processo;
(4) Consolidare gli standard lavorativi pertinenti e identificare;
(5) Valutare e ottimizzare il processo decisionale in materia di sostenibilità ambientale, sociale ed economica.
(6) Analisi politica economica al fine di valutare come incentivare e valorizzare i risultati del progetto relativamente alla
flessibilità e efficienza delle industrie di processo.

WP7 – Communication, Dissemination, Exploitation
Stabilire le modalità di comunicazione, diffusione e sfruttamento più appropriate per i risultati del progetto, sviluppare
appropriati business models delle tecnologie studiare e applicate, supportare attività di capacity building verso tipologie
differenti di audience.

WP8 – Project management and coordination
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The TRINEFLEX methodology will be demonstrated in 5 Energy Intensive Industries (EIIs), each
comprising common and unique challenges, which allows the Consortium to showcase the adaptability
of the process.

Each Demonstration Case (DC#1-5):

• will implement Digital Retrofitting and Digital Twinning and Validation ,

• will integrate the Multi-Agent Decision Support System (DSS)

• will design and carry out the horizontal EII adaptation plan.

The common objectives are: Defining, realising, and exploiting the flexibility potential of each site,
reducing energy demand, peak demand, energy costs and emissions.

An interface will be created between the DCs to share knowledge, best practices and promote synergies
in the context of IS and I-US.

DEMOSTRATOR SITES/SECTORS
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Each DCs presents different challenges and different routes to achieving these goals.

DEMOSTRATOR SITES/SECTORS
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T7.1 Communication and dissemination

(LEAD: TICASS; PARTNERS INVOLVED: ALL PARTNERS), M1-M48

Update and implementation of the dissemination and communication strategy (as part of D7.1), with focus on the following packages: [TRINEFLEX
communication package], aiming at describing and making available the proper information about the project, its activities and outcomes, and the
benefits of EC-funded research to a target audience specifically segmented. In line with what defined by the European Commission this package will
“take strategic and targeted measures for promoting the action itself and its results to a multitude of audiences, including the media and the public,
and possibly engaging in a two-way exchange”, by reaching out society as a whole, specific audiences, and demonstrating how EU funding contributes
to tackling societal challenges; According to §2.2, the task will deliver the visual identity for TRINEFLEX, and the related templates, including the
dissemination and communication materials. It will also deliver e-communication methodologies, tools and activities, with proper focus on the
social media profiles, and the project web site which will be organized to showcase digital twins, energy and technological domains features, demo
sites, and the link with the TRINEFLEX training framework.

[TRINEFLEX dissemination package], aiming at describing and making available for uptake the project results, so that they can be used in their own
work by a target audience specifically segmented, and in line with the protection of IPRs. Following EC guidelines, this specific package will execute
“the public disclosure of the results by any appropriate means, including by scientific publications in any medium”, pursuing: 1) transfer of knowledge
and results to the ones that can best make use of it; 2) maximization of the impact of research, enabling the value of results to be potentially wider
than the original focus. The package will be based on timeline and approach of §2.2. Main results of the research project will be collected and
organized in scientific articles that will be published in the main scientific journals of the industry. Open Access will be pursued at all times. All
consortium members will make contacts with their network in order to form a database of stakeholders, with a focus on relevant associations. To
support communication and dissemination packages, and to address the target audience in a tailored way, TRINEFLEX will also rely on the following
four classes of events with different target audiences and planning, namely: i) dissemination events/workshops; ii) demo sites field trips; iii) the
TRINEFLEX final conference; iv) the participation in third parties’ events, related to the specific project target domains.

WORK PACKAGE 7
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T7.2 Exploitation strategy

(LEAD: TICASS; PARTNERS INVOLVED: ALL PARTNERS), M01-M48

Update and implementation of the exploitation strategy, with focus on the following items: (1) development and implementation of the 
exploitation strategy and business plan; (2) measures for ensuring commercial exploitation and replication. The exploitation plan will be developed 
using recognized methodologies (CANVAS, SWOT, PEST) to ensure the market uptake of TRINEFLEX results. The exploitation plan will aim to (A) define 
how partners will individually exploit their Exploitable results and (B) define how the consortium will jointly exploit the Integrated Exploitable results. 
Each partner will provide details on their exploitation plans, and the joint exploitation of TRINEFLEX as a system will be pursued. Strategic 
partnerships will be explored so that partners will benefit from exploiting the results in much wider geographic areas, establishing more 
partnerships in parallel markets. 

Exploitation activities will also deal with IPR issues, that will be shared and agreed amongst partners and included in the exploitation plan. In 
particular, by means of the [TRINEFLEX IPR package] aiming at the consolidation of the foreseen IPRs. The generation and collection of research 
data and other research outputs as described in §2.1 will be managed according to the FAIR principles for managing any possible risk of disclosure of 
information with commercial value that will hinder their exploitation. Close collaboration among the partners on which data can be shared and how 
in line with the respective individual exploitation plans will be defined as well.

The partnership will also define the openness of the research outputs. 

In relation with any prospective collaboration with other initiatives, and in line with the call requirement this task will finally carry out activities 
specifically targeting the collaboration with other European projects on energy flexibility in their work plan. A preliminary evaluation of projects 
and other initiatives of interest lead to a list of 16 projects with keywords “Process flexibility and demand response towards the integration of 
variable energy sources” on the CORDIS portal. They will be taken into account, together with inputs and directions from EC (e.g., Project Officer) and 
originated in WPs 1, 5 and 6.

WORK PACKAGE 7
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T7.3 Access to flexibility markets and new business models

(LEAD: CORE; PARTNERS INVOLVED: MYTIL, AUTH, TICASS),M01-M48

Value proposition refinement: In this task, a market analysis will be carried out emphasizing flexibility markets and in the context of the
EU Taxonomy. Using our End-Users as proxies for target customers, the TRINEFLEX value proposition will be designed and validated
(questionnaires, workshops, interviews a.o.). Target groups (Table 10), engagement strategies, and barriers (Table 4) will use the
descriptions of §2.2 as a starting point. Sustainable Business Plan Development: The TRINEFLEX Exploitation Plan will be accompanied by
carefully developed sustainable business

models, that will analyse and test key business concepts for taking project results to the market. To this end, the Business Model Canvas
methodology will be implemented focussing on the development of a Triple Layer Business Model Canvas which complements and
extends the original economically-oriented business model canvas concept with new canvas layers exploring environmental and social
value creation. Also, the necessary Activities and the related Resources to implement each business model will be analysed. Key Activities
to swiftly introduce the project results to the market (R&I, Technology tuning, certification, IPR protection and skills/competencies
building) will be reported. Already established relationships among the consortium partners and their clientele will be considered to
facilitate the process. New business models for flexible markets: As part of this task, the characteristics of the energy market in each
country will be defined in the context of introducing the TRINEFLEX solutions. The potential of the different REII to provide ancillary
services will be identified in relation to their energy consumption profile and market characteristics. Thus, the demonstration plants will
be able to manage the provision of ancillary services to the grid according to their current national regulation. The definition of these
ancillary services will also take into account the requirements and expectations of the national grid operators so they can contribute to
the future power network.

WORK PACKAGE 7
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T7.4 Education and upskilling / capacity building

(LEAD:R2M; PARTNERS INVOLVED: ALL PARTNERS INVOLVED), M1-M48

This task aims at supporting capacity building throughout the realisation of a TRINEFLEX Training Framework and

the organization of Training Actions towards the target audience as defined in section 2.2./2.3. The leaders of technical

tasks will provide specific training modules, based on the results of their tasks, following standard guidelines. The

TRINEFLEX Training Framework will consists in: the catalogue of the training modules with metadata of each module,

as a part of the project website; a specific TRINEFLEX training platform for hosting the whole training package and

for supporting and managing the training actions; the training material organized in training modules, also as e-learning

material. Outputs: TRINEFLEX training framework (platform & material) D7.2.

WORK PACKAGE 7
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2.2.1 Plan for the dissemination and exploitation including communication activities (DECP)

The TRINEFLEX Dissemination, Exploitation and Communication Plan (DECP) is summarised in this section. As 
part of the work of WP7, the detailed plan will be delivered by M6, with updates reported in months 18, 36 and 
48.
Dissemination in TRINEFLEX is focused on (a) disclosure of results to specific target audience segments under 
the protection of the appropriate IPR strategy in order to maximise result uptake and b) generating impact 
within the academia and R&I sectors, measured by publications and other metrics of engagement with these 
communities.
Communication in the project is aimed at describing and conveying key messages and information about
TRINEFLEX to a multitude of heterogenous audiences, promoting and encouraging two-way exchange.
Communication will be oriented towards highlighting the importance of sustainable industries and how 
European R&I is spearheading climate crisis mitigation efforts. This will be supported by the local focus of the 
project (elaborated in WP6). Finally, exploitation is focused on accelerating and streamlining both the uptake 
of individual TRINEFLEX results, as well as the commercialisation of the system as a whole. Use evaluation 
scenarios, risk & barrier identification, management and mitigation, data management and IPR protection are 
also key activities. These activities will be aligned with Horizon 2020/Europe and the overall EC guidelines.

DECP
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2.2.1.1 DEC strategy timeline and commercialisation route
The DECP will evolve in parallel to the project’s course (see §1.2.1 and WP7) to maximise the uptake potential.
The timeline is as follows:
From the start of the project and until the end of the integration phase: During months 1-9, D&C will aim to inform 
the Target Groups of the project’s objectives and raise initial awareness towards the approach and targeted impacts. DEC 
efforts will be oriented towards consolidating the DECP (M6), individual technological offerings and solutions, but the 
main focus will be on the involvement of regional stakeholders, emphasizing citizens and communities. 
Start of demonstrations and until the end of the project (M48, TRL7, Q3 - 2026): In this phase, focus will shift
significantly towards the demonstrations, not only from a technological but also from a regional and societal
perspective. This phase is crucial to: (a) establish networks and collaborations, (b) agreements with early adopters
and replicators, (c) facilitate and plan for scale-up, (d) plan for additional funding and (e) evaluate the project’s
innovations, results and expectations. For this reason, a revision and possible pivoting of the Business Plan will be
considered if necessary. All Target Groups and DEC tools will be available and exploited to the fullest at this stage.
End of the project +2 years (TRL7-9, Q3 - 2028): Following the project’s conclusion, DEC will be oriented towards
streamlining and securing a strong market entry. This is the product development phase where TRINEFLEX solutions
will then be deployed to early adopters of the system, and other potential customers. Extensive in-field performance
tests will be conducted, resulting in more detailed case study material. A fully commercial version of the system will
also be developed during this time. The project’s end-users and the legal entity members’ established network will
provide an instant commercial route for initial exploitation. This phase includes Software debugging, streamlining
of functions, interoperability optimizations, documentation, standardization and certification of materials and
components. The design of the final packaging and the efficient replication of the system takes place.

DECP
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