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Clean Hydrogen Partnership, Going Global, An update on Hydrogen Valleys and
their role in the new hydrogen economy



H2GLASS – hydrogen/glass



HYPER – hydrogen/hydrogen peroxide



E-CODUCT – hydrogen/sulphur
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HySTrAm builds on developing physical H2 
storage materials, enabling short term 
storage (buffering renewables dynamics). 
The project will demonstrate a compact 
containerised ammonia synthesis system 
which is based on two main consecutive 
stages:
1) A short-term storage hydrogen vessel 
which will serve as a buffer to store and 
transport the hydrogen produced by 
electrolysis. Within the hydrogen vessel, 
new ultraporous material will be identified 
and optimised through machine learning 
technology
2) An ammonia synthesis reactor based on 
an improved the Haber-Bosch process 
where the stored hydrogen will react with  
nitrogen to form ammonia using the novel 
catalysts and sorbents developed in 
HySTrAm.
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Electrified ammonia production
Reduce impact of ammonia production processes on the environment

✓ Novel routes and catalysts for synthesis of ammonia as alternative renewable fuel

✓ Electrocatalysis

✓ Plasma-aided catalysis

✓ Electrified thermal catalysis process
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3. S. Gyergyek, D. Lisjak, M. Beković, M. Girlc, B. Likozar, M. Nečemer, D. Makovec. Nanomaterials, 2020, 10, 6, 1142.



Going to very diverse sectors…

REVEAL project develops a game-changing and unique solution to this challenge, using the 

conversion of aluminium oxide into aluminium metal (Power-to-Al) in an environmentally 

friendly way to store renewable energy and produce a "renewable fuel" in the form of 

aluminium.

DINAMINE aims to demonstrate a holistic mine management approach, based on (i) artificial 

intelligence-based data analytics tools for real-time mine-to-port monitoring of the risks, 

performance, environmental footprint, maintenance needs, product quality and recovery rates, 

(ii) machine automation and robotization strategies to enhance safety and productivity, (iii) on-

site studies to identify best practices for carbon neutral logistics/transportation, more energy-

efficient processing, and waste/tailings handling and valorisation.





The BEAR Project: HyBrid REgenerative glAss fuRnace (Innovation Fund 2022)

• The BEAR project aims to decarbonise the end fired regenerative furnace design, which is the current state of the art in EU’s production of 

packaging glass, by combining it with the more energy-efficient all-electric furnace concept into a hybrid regenerative furnace.

• The project will demonstrate a first of-a-kind hybrid end-fired regenerative furnace with a more than 40% electrical melting share and an output 

capacity of 170 tons of glass per day. The furnace will be implemented in Steklarna Hrastnik’s existing production site in Hrastnik, Zasavje, a 

Slovenian coal region in transition. The furnace will replace the existing end-fired regenerative furnace for extra-white flint glass production, 

resulting in a more than 50% reduction of natural gas consumption and up to 35% of greenhouse gas emissions savings.

• This hybrid furnace makes it possible to use a

high share of carbon-neutral energy sources, while

maintaining the operational flexibility of

conventional regenerative furnaces, both in terms

of output flexibility as well as cullet rate.

• This project will help align the glass melting

process with the availability of renewable energy

and open up glass manufacturing to provide

ancillary services. The BEAR project will help

avoid 96 384 tonnes CO2eq in its first 10 years of

operation.

Hydrogen? Yes, but not necessarily always.



MULTISCALE MODELLING – TWIN TRANSITION



COMPUTATIONAL EQUIPMENT
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We have computational power on three scales (depending on the size of the problem)
1. Working stations
Typical 8-cores PCs with 32 GB RAM and RTX3080 GPU

2. Internal high-performance cluster (“Ažman HPC”)
16x 20-core Intel Xeon E5-2660v3 processors with 64 GB RAM
20x 16-core Intel Xeon E5-2650v2 processors with 32 GB RAM
20x 16-core Intel Xeon E5-2660 processors with 64 GB RAM
6x AMD Opteron 6128 with 16 GB RAM
30x 48-core AMD Ryzen Threadripper with 64 GB RAM and Nvidia GPUs
TOTAL: ~4000 cores, 5.6 TB of RAM, 300 TB of storage
Combined computer power: 5 GFLOPS

3. National supercomputing center (HPC Vega in Maribor, Slovenia), built in 2020
BullSequana XH2000
1920x AMD Epyc 7H12 (122.800 cores)
240x Nvidia A100
288 TB RAM
1 PB NVMe Lustre + 23 PB Ceph data storage
Combined computer power: 10 PFLOPS (19th at the Top 500 list)



AB INITIO MODELLING

- Nitrogen molecule

- Hydrogen molecule
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MODELLING AT THE REACTOR LEVEL

 

hp 

dDS 



ACKNOWLEDGEMENTS

Department of Catalysis and Chemical Reaction Engineering
National Institute of Chemistry
Ljubljana, Slovenia


	Diapozitiv 1: The use of H2 technology
	Diapozitiv 2: National institute of Chemistry, Slovenia
	Diapozitiv 3
	Diapozitiv 4
	Diapozitiv 5
	Diapozitiv 6
	Diapozitiv 7
	Diapozitiv 8
	Diapozitiv 9
	Diapozitiv 10
	Diapozitiv 11
	Diapozitiv 12
	Diapozitiv 13
	Diapozitiv 14: COMPUTATIONAL EQUIPMENT
	Diapozitiv 15: AB INITIO MODELLING
	Diapozitiv 16
	Diapozitiv 17
	Diapozitiv 18: Acknowledgements

