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Project Title: HyCavern - HORIZON-JU-CLEANH2-2025  

Project Code: 101251372 

Project Goal: The HyCavern project – Advancing Hydrogen Storage in Lined Rock Caverns: From Materials to 

Market was created with the aim of developing innovative, safe and replicable solutions for the underground 

storage of hydrogen in Lined Rock Caverns, lined rock cavities designed to contain high-pressure gas. 

Hydrogen storage represents one of the strategic challenges for the European energy transition. The growing 

production of energy from renewable sources requires infrastructures capable of storing large amounts of energy 

and making it available when demand is highest. In this context, lined rock caverns can offer a flexible and 

scalable solution, especially in areas where geological formations traditionally used for underground storage, 

such as salt caverns or depleted reservoirs, are not available. 

HyCavern aims to overcome some of the main critical issues related to hydrogen storage: system tightness, 

material resistance to pressure cycles, the risk of hydrogen embrittlement, the durability of the steel and 

concrete lining, adaptability to different geological contexts, and the need for reliable long-term monitoring 

systems. The project combines modelling activities, experimental testing, validation in a relevant environment, 

and the development of tools to support the future industrial application of the technology. 

Within the project, Comec specifically contributes to the technological development of the monitoring system, 

making available its expertise in printed sensors produced through additive manufacturing technologies, with 

particular reference to Aerosol Jet Printing. This technology enables the precise deposition of functional inks and 

conductive materials on different types of surfaces, including non-planar ones, making it particularly interesting 

for the integration of sensors directly onto complex structural components. 

Comec’s contribution will focus on the design, fabrication and physical-electrical characterization of 3D-printed 

sensors intended to monitor the operating conditions of lined caverns. Particular attention will be paid to the 

possibility of integrating sensors for the monitoring of deformations, local stresses and phenomena potentially 

related to corrosion or to the interaction between the different layers of the lining system. 

The sensor technology developed by Comec will be integrated into a broader conformance monitoring 

architecture, based on the combination of printed sensors, fibre optic systems, predictive models and digital 

twins. The objective is to contribute to the creation of a system capable of continuously comparing the expected 

behaviour of the cavern with observed data, promptly identifying any deviations from safety parameters and 

supporting proactive risk management. 

 

 

 


