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1. SUMMARY

The GEO4CIVHIC Project has started on April 1st, 2018, and during the first 18 months of activity the project has attentively followed the tasks’ schedule stipulated in the Grant Agreement, so far covering the domains: barriers’ identification, drilling technologies, decision support system, demo sites description, regulations, TED actions, project management and ethics.   
For the activity period mentioned, all the tasks have been fully completed, and all the deliverables were submitted on time.  
2. PROJECT SCOPE

The project’s main objectives are: 

· Identify - and where missing - develop building blocks solutions in drilling (machines and methods), GSHE types, heat pumps and other renewable energy/storage technologies, heating and cooling terminals with the focus on every type of built environment, civil and historical; 
· Generate and demonstrate the easiest to install and cost-effective geothermal energy solutions using and improving existing and new tools. 
In the area of shallow geothermal further innovations are needed to provide a pan–European solution base for all the parameter combinations. More efficient borehole heat exchangers and lower cost drilling methodologies/machines adapted to the built environment will be realized as improvement or innovation related to the previous projects. This approach will bring to an easy applicability in the building refurbishment presenting different constrains, to reduce the overall drilling cost in the given geological conditions, will to avoid replacement of heating terminals constructing modular high temperature heat pumps and hence to reduce the deep retrofit costs. The association with tools (DSS, APPs, etc.) will enable to find the best solution for each combination of building type/ climate/ geology. 

Moreover, the design tools will reduce overall engineering costs, avoid design mistakes and form the basis for a major dissemination effort. Application tools will help the users for different practical aspects. Finally, to help knowledge dissemination and formations of the future experts a pan – European network of centres of excellence based on past expertise but complemented with the new developments should become instrumental in breaking down the barriers in shallow geothermal energy in building renovation.
3. PROJECT TECHNICAL DESCRIPTION & IMPLEMENTATION
The project implementation for the first 18 months has set the overall frame for reaching the assumed objectives, and – in some directions – technological developments were also performed (concerning the drilling and the heat pump technologies). The project implementation has developed in the domains:
· Barriers identification, case study modelling and preliminary feasibility studies to define key performance indicators and the basis for the innovations (WP1)

· Barriers have been identified and reported – deliverable D1.1 (M9)

· Drillability maps and drilling methodologies have been reviewed – deliverable D1.2 (M15) 

· Reference single-user and multi-user civil and historic buildings (geometries and materials) have been defined, as bases for the energy and economic analyses – Milestone 1 (M3)
· Preliminary cost and business analysis for different types of building, climates and underground conditions – deliverable D1.4 (M18)

· Definition of key performance indicators to monitor the project progress and objectives – deliverable D1.5 (M18) 

· Powerful vibration-rotation drilling head mounted on compact drilling machine to install the improved co-axial heat exchangers (WP2)
· Overview of vertical geothermal heat exchangers and corresponding drilling machine techniques - Deliverable D2.1 (M6)

· Development of a compact, rotation-vibration drilling head for urban areas (TKI) – Deliverable D2.2 (M18)
· Simulation and design of co-axial heat exchangers with regard to performance and costs – Deliverable D2.4 (M18) 

· Construction of a compact, rotation-vibration drilling head for heat exchanger installation – Milestone 3 (M18)

· Innovative Heat Pumps for Civil and Historical Buildings & NZEB (WP3) 
· Mapping of GSHP for cooling and for low and high temperature terminals for heating – Deliverable D3.1 (M15)

· Plug and play solution for a small size reversible heat pump in deep retrofit of buildings – Deliverable D3.2 (M18)
· Innovative Plug and play – Milestone 5 (M18)

· Decision Support System with design tools, Building Energy Management System and Apps (WP4)
· Preliminary analysis and generation of possible different modular solutions description for civil and historical buildings – Deliverable D4.1 (M18)

· GEO4CIVHIC DSS for geothermal retrofit specification and requirements – Deliverable D4.2 (M12)

· GEO4CIVHIC DSS for geothermal retrofit reference architecture - Deliverable D4.3 (M18) 

· Demonstration of efficiency of installation of shallow geothermal and H&C in individual retrofitted installations (WP5)
· Identification of historical buildings as real and virtual demonstration in UNESCO sites – Deliverable D5.1 (M9)

· Report on data collection, design and preliminary cost-benefit analysis of the real cases – Deliverable D5.2 (M18) 

· Environmental impact, Risk assessment and Standard Regulations (WP6) 

· Regulatory analysis overview guide on the implementation of renewables and GSHP in retrofit scenarios and historical buildings – Deliverable D6.1 (M8)
· Training, education, dissemination and knowledge sharing (clustering) (WP8)
· Production of brochure and leaflet – Deliverable D8.1 (M4)

· Production of website – Deliverable D8.2 (M6)

· Report on Training, Education and Dissemination Plan – Deliverable D8.3 (M6)

· First Report on implementation of Training, Education and Dissemination activities – Deliverable D8.4 (M12)

· Project and consortium management (WP9)

· Quality Project Plan – Deliverable D9.1. (M3)

· Detailed Project Management Plan – Deliverable D9.2 (M2)

· Data management plan – Deliverable D9.3 (M6)

· Ethics requirements (WP10)

· NEC – Requirement No. 3 - Deliverable D10.2 (M6) 

· EPQ - Requirement No. 1 – Deliverable D10.1 (M18)

4. RESULTS ACHIEVED
The project has achieved important results in technological developments for the drilling technologies and heat pump technologies, suitable to be applied in the restrained urban environment for different types of buildings, civil and historical included. Furthermore, the Decision Support System has been defined according to the building types and possible GSHPs technologies to be used for. Extensive information on the demo sites – both real, and virtual – have been gathered from the consortium partners. This process needed extensive communication among the partners for clarifications, as the information is extremely important for further technical and economic analysis on the implementation of the developed technologies. The development of the new drilling technologies allowed the beginning of the implementation for the real demo applications, according to a calendar considering the re-location of the drilling machine at the real demo sites in different countries.  
5. IMPACT
The consortium partners have constantly actioned towards communicating their achievements to the socio-economic environment and to the interested stakeholders. This was done by direct participation at public events, such as: 

· Bauma Fair 2019 (Munich, Germany) – Hydra displayed drilling equipment

· REHVA Clima 2019 Congress (Bucharest, Romania) – consortium presented papers on the project

· European Geothermal Congress 2019 (The Hague, Netherlands) - consortium presented papers on the project

· SET Plan & ENVE Conference 2019 (Bucharest, Romania) – impact on environment and policy through energy transition by implementation of new & clean technologies  
6. ADDITIONAL INFORMATION

The consortium partners are actively involved in setting-up the general frame for implementing the concept of “pan – European network of centers of excellence”, meant to provide knowledge dissemination and formations of the future experts, and increase the overall impact of the newly developed technologies at European level. 
Due to the difficulties produced by the Covid 19 pandemic, several deliverables presented in this second factsheet are only a draft and need to be completed in accordance with the up-dated activities calendar allowed by the pandemic. 
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