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Ph. Mauron, M. Bielmann, A. Züttel EMPA, Switzerland

Hydrogen Molecule Metal Hydride

2.1 Å35 Å

25°C, 1atm

Factor 16.6 in Distance = Factor 2300 in Volume



DASH M DASH C DASH Power HyCo HyCo HRS UPSOM

Electrolyzer

High-pressure H2On-demand PowerModular H2 Storage Carbon-neutral Methane

CO2

High-pressure H2 Refueling 

(coming soon) (coming soon)

Containerized H2 Storage

Our products transform low-pressure 
hydrogen into lasting value:
• On-demand hydrogen
• On-demand electric power
• High-pressure hydrogen
• Carbon-neutral methane



• Very high volumetric density 
(equal to 1000 bar gas storage)

• Superior safety: solid-state, low-
pressure design

• Low Levelized Cost of Storage 
(LCOS): no compression or 
liquefaction

• Modular, versatile design adapts 
to growing demand

• High round-trip efficiency

• Flow rates can be controlled with 
temperature

• No ATEX Zone

DASH M-Series M1 M3 M10 M20 M45

H2 Storage Capacity 1 kgH2 3 kgH2 10 kgH2 20 kgH2 45 kgH2

Weight 111 kg 315 kg 1035 kg 1910 kg 4180 kg

Dimensions (L x W x H) 0.55 x 0.44 x 0.22m 1.05 x 0.65 x 0.22m 1.07 x 0.65 x 0.70m 2.00 x 0.60 x 0.70m 2.00 x 1.10 x 0.70m

ATEX Zones None

Noise Emissions None

H2 Charging Pressure 30 to 45 bar (g)

H2 Discharging Pressure 1 to 45 bar (g) 1

Expected Service Life > 20 years

1 Depending on Thermal Management System (TMS)



Industrial H2 Storage for Steel Processing
• Customer: Easy Energy Consulting (Switzerland)
• Target Group: industrial consumers of H2
• Product: DASH M20
• Benefits: Low-cost, reliable, safe H2 on-site

Educational H2 Storage: Hydrogen laboratory
• Customer: ITS Green Academy (Italy)
• Target Group: students
• Product: DASH M3
• Benefits: Compact, safe, scalable storage



Standardized 20-foot ISO container

• Robust construction

• Easy transport

Designed for industrial applications

• Fluctuating H2 production

• Buffer storage

DASH C-Series C45 C90 C135 C180 C270 C405 C540 C675

H2 Storage Capacity 45 kgH2 90 kgH2 135 kgH2 180 kgH2 270 kgH2 405 kgH2 540 kgH2 675 kgH2

Weight 10.4 t 14.9 t 19.4 t 23.9 t 32.9 t 46.4 t 59.9 t 73.4 t

Dimensions Container 20 feet

ATEX Zones Only at exhaust of vent lines

Admissible Ambient Temp. -5 to +38 °C 

Noise Emissions < 70 at 10 meters dB(A) 

H2 Supply Purity 99.995%

H2 Charging Pressure 30 to 45 bar (g)

H2 Discharging Pressure 1 to 45 bar (g) 1

Expected Service Life > 20 years

1 Depending on Thermal Management System (TMS)



• 200 kgH2 storage coupled with 2 MW PEM Electrolysis 
for industrial customer (Bulle, Switzerland)

• Reason for selection over compressed gas: higher 
safety (simpler process to obtain building permit), 
lower footprint, lower OPEX



PowerH2

DASH Power 175-900 260-1800 400-2700 500-3500 500-4500

Electrical Power (Peak) 175 kWe 260 kWe 400 kWe 500 kWe 500 kWe

Electrical Power (Avg.) 75 kWe 160 kWe 240 kWe 320 kWe 320 kWe

Total Storage Capacity 0.9 MWhe 1.8 MWhe 2.7 MWhe 3.5 MWhe 4.5 MWhe

Weight 17.7 t 21.9 t 26.1 t 30.8 t 35.0 t

Electrical Interface Output 3-phase 400 V 50/60 Hz

Admissible Ambient Temp. -5 to +38 °C

H2 Supply Purity > 4.5 (99.995%)

H2 Charging Pressure 30 to 45 bar (g)

Max. Efficiency (Incl. Waste Heat) 84 %

External Cooling Requirements None

GRZ MH StorageHMC FC System

Auxiliary equipment:
batteries, TMS, etc.



• Installation for fischer Edelstahlrohre in 
Achern-Fautenbach, Germany 

• Power optimization during peak demand
• Buffer storage for surplus hydrogen



• Revolutionary hydrogen 
compression technology without 
moving parts resulting in noise 
free, vibrationless operation and 
minimal maintenance

• Combined storage and 
compression function in a single 
device, resulting in a simplified 
chain and a more compact setup

• Very high safety due to the low-
pressure, solid-stage storage 
technology

• Possibility to use waste heat if 
available

Absorption

Desorption

HeatingCooling



• Chemical Site in Visp (Switzerland)
• 30 kgH2/h from 10 bar to 200 bar
• Refueling of trailers for H2 distribution
• Supported by the Swiss Federal Office of Energy
• 0.20 kWhe/kg compressed hydrogen



• HRS for forklifts
• 1.8 kgH2 from 35 bar to 350 bar 

refilled in 15 minutes



• HRS for Trucks and Buses
• On-site Production, Storage, 

Compression and Dispensing



• Converting CO₂ and H₂ into Synthetic Methane (CH4) 
via the Sabatier process

• 100% carbon-neutral alternative to fossil natural gas

• >99% single-stage conversion efficiency – enabled by 

proprietary catalyst and reactor design (world record)

• Proven technology: in operation for 3+ years

• Key applications:
1. Biogas upgrading
2. CO₂ valorization from flue gases
3. Power-to-gas: store surplus renewable electricity

𝐶𝑂2 + 4𝐻2 → 𝐶𝐻4 + 2𝐻2𝑂

H2O

CH4CO2

H2





• 500 kW Photovoltaic
• 500 kW Electrolyzer
• CO2 from industrial source or biogas
• UPSOM Reactor with a production capacity 

of 2 to 37 kgCH4/h





▪ Innovation must remain the key focus of OEMs

▪ Technological advancements

▪ Manufacturing at scale and automation

▪ Decentralized production

▪ This will be key to reducing CAPEX and OPEX

▪ Offtake incentive policies are necessary



• Industry leading efficiency: 4.6 kWh/Nm³ - 51.3 kWh/kg

• Fully automatic operation, AI optimized 

• Modular & scalable

AEM NEXUS





Topic Projects (#) Available from 
PNRR (M€)

Assigned with 
other contribution

(M€)

Spent (M€) Deadline

Hydrogen
Valleys

47 500 590 2 30/6/2026

Hard-to-Abate 3 1,000 19 0.2 30/6/2026
Road Mobility 44 230 407 6 30/6/2026
Rail Mobility 11 300 342 5 30/6/2026

105 2,030 1.358 (*) 13.2

PNRR – Ecological Transition – Renewable Energies has a capability of 8.6 G€ of which around 2 G€ for hydrogen projects.
The table below summarizes the panorama of the projects as for public data.

It’s clear the delay of the projects development and the poor outcome in Hard-to-Abate stream.

In the other streams, the projects under construction or that have reached the FID (Final Investment Decision) are not in line
with the expectations. For example, in Hydrogen Valleys less than 10 projects are in a mature phase and have a good chance
to be built and operated.

(*) 531 M€ come from other contribution



Many analysis have been made to understand and to highlight the reasons of such delay. The main result is:

• Authorization process frequently too long (no previous experience of hydrogen plants authorization);

• Subsidies sometimes too low respect of the total investment (depending on the ranking);

• National Hydrogen Strategy issued only at the end of November 2024 and still not clear on the factual measures to sustain
the production and the hydrogen market afterwards;

• So called «Decreto Tariffe» probably will be issued in the coming months, thus the investors and the operators will have less
than one year to complete the plants, if they decide to go on;

• Time to supply the main equipments quite long.

The above context just caused uncertainty in the sector that affected and furthermore it’s still affecting investors,
suppliers and contractors.



The client is both public and private. The approach is quite different in terms of tenders, but there are some common topics:

• The quality of the project design used for the tender (especially in the beginning) wasn’t at level as one could expect;

• Due to the short time available to build the plant (recent tenders) the client wants/tries to charge all the risks to the
contractor and the mitigation is not always available;

• Price increase and supply time of the main equipments have forced the client to buy directly such equipments, reducing the
contract value but not the liabilities of the construction;

• In public tenders the penalty for delay has been increased up to 20% of total amount of the contract and the client keeps the
rights to charge the contractor the entire amount of the subsidies received from PNRR, in case of loss due to reasons not
attributable to himself;

• Lack of vision after the deadline of PNRR daunts the operators to invest, as usually done, in long term businesses;



We are an Italian cooperative company leading in 
the design, implementation, and management of 
energy systems.

Founded in 1899, we currently have more than 1,700 employees in Italy
across 10 operational offices.

Our strengths include heat management facility management, public
lighting, cogeneration, services and plants for the distribution of
natural gas and water and management software and IT services for
utilities.

We are committed every day to sustainable achievements both
environmentally and economically. Our processes and choices are
centered on people because it is the cooperation between individuals
that makes every project achievable.

*Updated data ad of December 2024 

Turn Over

>340 M€

EBITDA 

>31 M€



Our solutions focus on efficiency and modularity, catering to diverse client needs
with both traditional fuels and renewable energy sources. We handle the design,
construction, maintenance, and management of plants. Through technology,
innovation, research, design, and strategy, we ensure guaranteed and certified
quality. We are dedicated to providing innovative, environmentally conscious
solutions.

In our world there is much to discover. We’ll be happy to 
guide you and provide the best solution for your needs. 

Network 
construction

Cogeneration

Biomethane

Photovoltaics

Distribution

Services

GAS & LNG 
plants

Public Lighting

Facility management 

Energy management

IT solutions

Hydrogen



• Milano – Serravalle (client Trenord) - Construction of 5 refueling
stations for cars and trucks

• HydrogenMO (client Snam) - Construction of H2 production plant of
the Hydrogen Valley in Modena

• Other projects as BOP (Balance of Plant) contractor

• Other ongoing tenders
Turn Over

342M

EBITDA 

31M





Polaris®

Our road map
toward the 
ecological
transition



The choice 
of the best
in the world

We work together with the world-class enterprises 
and leaders in their industry.

We build strong and long-lasting relationships with them, 
helping them to solve their most annoying quality problems 
with tailor-made solutions that integrate technologies and 
innovate processes.



Current world production of 
hydrogen is about 100 Mtons, over 
99.6% of it is produced emitting 
CO2 into the environment.

The decarbonization of current 
industrial processes using H2 as 
feedstock, such as the production 
of ammonia, methanol or other 
fuels, would lead to a huge 
increase in the production of 
electrolysers and Carbon Capture 
systems



hydrogen use vs. 

global energy 

consumption



When low-cost green hydrogen 
will be available, the applications 
and market niches could be 
several.

Loccioni cooperates with many 
customers who are investing in 
the development of:

- electrolysers
- fuel cells
- hydrogen combustion engines



Electrolyzer’s stackMembrane Electrode Assembly (MEA) H2 RegulatorsH2 InjectorsFuel Cell’s stack

Tested products

Production test benchR&D test benchInstruments and Analysis systemTest campaign



Test bench for Membranes
and small ELY up to 5 kw

Test bench for PEM-AEM –
AWE ELY up to 15 kw

Test bench for PEM-AEM  ELY 
up to 300 kw

Ex-proof test chamber with EIS capability Bosch PEM Ely test benches installation containerized solution



PEM Fuel Cell MEA test stand LP H2 injector EOL production test bench Helium HP leak test up to 1000 bar for H2 valves

HP H2 injector endurance test bench in Hydrogen HP H2 injector calibration test stand



TEGRIS



• The living lab of 
ecological transition

Since 2008 Loccioni has been developing 
the first eco-sustainable community in Italy. 

An open-air lab to demonstrate that it is possible 
to balance man, nature and technology.

Today the company is energetically autonomous, 
producing from renewables as much energy as it 
consumes.





19 Photovoltaic Systems installed for a total of 3,134 kW

4 Hydroelectric Plants for a total of 174 kW

1 Cogeneration power plant for 50kW

4 Electrical Storage systems for a total of 1,750 kWh

1 Thermal storage of 450 m3

1 Hydrogen production system 100kW

20 Electric cars in the fleet and potential grid storage 

36 Charging stations 22 kW AC

2 FAST charging stations 150 kW

1 Bidirectional electric charging station (Vehicle 2 Grid)

1.162 Tons of CO2 avoided/year

53% Self-sufficiency from renewable sources



R&D and Funding projects



HP storage

664 liters

550 bar

Dispenser

H35 dispenser

350 bar

Cascade mode 

Wenger B map protocol

AEM Electrolyzer

100 kW

30 bar

AEM Electrolyzer

5 kW

30 bar

PEM MEA Test stand

1,2 V

1.300 A

EIS capability

PEM Fuel Cell test stand

50 kW

200V

1.000 A

Photovoltaic shelter

LP storage

400 liters

32 bar

Compressor

265 l/min

350 bar
Dryer + DeOxo Power center



supplying the dispenser for H2 refueling

study of reference standards and constraints

choice of main components of the facility

optimization of sizing to fit within standards

Study of constraints and distances for component placement



designed for low-cost simplified hydrogen refuelling systems

dispenser H35, suitable for 350 and 700 bar vehicles

in accordance with DM 23/10/2018

Open communuication with the vehicle

Possibility to works in “cascade” mode

uncooled refuelling with Wenger B map protocol for refuelling up to 350 bar

Testing system for experimentation of alternative protocols









➢ Hydrogen as a Vector – key to energy balance & storage
Hydrogen is not only a fuel, rather it is an energy vector to enable sector coupling

➢ Hydrogen Valleys – just the first step to integrate solutions
Production by green energy and for P-to-X, where hydrogen is the platform to launch energy solutions 

for clusters and networks

➢ Pivotal role of ports and logistic hubs
Energy intensive areas with many differtent logistic solutions, with storage, import and export facilities 

already in place

➢ Incentives scheme along the full value chain, still
Started from production with PNRR for H2 Valleys, need to pursue projects from green energy 

production to mobility, transport and tranformation facilities at industrial scale

➢ The role of innovation to enhance business opportunities
Co-development and strategic partnerships to secure investments in new technologies with 

committment levels by steps along the progress of the initiatives and the change of the regulatory 

environment
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