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Energy transition in port and port logistics

State of art and vision
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EVO: Leader in Sustainable Mobility

- Engineering and Consulting: electromobility
« Innovative solutions: ECUs, 5G, DT, Big Data, Al

« Electric vehicles: FCEV

More than 40 projects developed



Current EU Context eve
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The first climate- At least 55% less 3 billion

EU Green Deal neutral CO ntinent net greenhouse gas emissions by additional trees to be planted in the
2030, compared to 1990 levels EU by 2030
by 2050
EU H2 Strategy
1M ton 10 M ton Large scale

REPowerEU Plan
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Challenges <V

evolution synevgetique!

Regulation and

Directives Operation Safety

TCO Performance Infrastructure



Cargo Handling Equipment at Ports 2 )£
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AVAILABILITY
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ENERGY DEMAND
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Project MOVE e ..

Revolutionising Transport with H2
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Hydrogen IPCEls
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Diesel vs Hydrogen FCEV TCO LS

evolution synevgetique!
Based on 7 years operation, 2 shifts, 1.3 €/ diesel vs 6€/kg H2
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Hydrogen Cost Forecast

Hyrogen prod uction cost (USD/gH 2)
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Hydrogen cost (USD/kg H,)
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evolution synevgetique!

Electrolyser cost in 2020:
USD 1000/kW

NS

HElectrolysér cost in 2020:
USD 650/kW

Electrolyser price
USD 65/MWh

Electrolyser price
USD 20/MWh

Electrolyser cost in 2050:
USD 307/kW 2 1 TW Installed capacity

I Electrolyser cost in 2050:
USD 130/kW @ 5 TW installed capacity

Electrolyser cost in 2050:

Electrolyser cost in 2020: USD 307/kW @ 1 TW Installed capacity

USD 650/kW
1.0 Electrolyser cost in 2050:
USD 130/kW @ 5 TW installed capacity
2020 2025 2030 2035 2040 2045 2050
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Impact of Automation
Safety and Efficiency Improvements

Accident Prevention:

* Avoids collisions with pedestrians and obstacles.

« Early hazard detection.
Operational Efficiency:

« Optimizes port movements and task coordination.

« Syncs with truck, train, and ship schedules.

« Automated container handling and vehicle recharging.
Safety & Resilience:

* Integrated with port management systems.

* Ensures secure communication in critical areas.



H2TT: EVO Terminal Tractor ve
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* FCEV powered by H2 - Hydrogen technology to revolutionize transport of loads within ports with zero emissions.

* How safety can be guaranteed in H2 vehicles?

v’ State of the art - 1SO 26262 — Road vehicles: Functional Safety

Prevent E/E malfunctions and their associated risks

Safety analysis and implementation of safety mechanisms

v UNECE R134 - Safety in hydrogen vehicles

Motor vehicles and their components with regard to
safety-related performance of hydrogen-fuelled

vehicles
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Safety Measures in H2TT

OVERVIEW OF GENERAL SAFETY MEASURES
* Physical Protection Barriers

v’ Isolation of components from heat sources
* Crash Protection Barriers
* Robust Storage of Hydrogen

v Regulation 134

v Pressure Equipment Directive 2014/68/EU
e Components selection based on:

v" Automotive-grade

v 1SO 26262 metrics
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Safety Measures in H2TT évc

OVERVIEW OF KEY SAFETY MEASURES CONTROLLED BY E/E
» Safe start-up sequence
v' Components initial check
v’ Leaks routine ANY deviation brings the vehicle to a Safe State
* System continuous monitorization
* Driver warnings
v" Visual & Acoustic

* H2 Management System

v Cooling management v" Automatic shut-down
system v' Automatic H2 release
v Hydrogen leak sensors (TPRV)

Safety systems of H2 shall be designed so robustly that they function reliably even in the event of human error
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EVO ecosystem

(H2MOBILITY
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- Technological innovation: V2X, ADAS, DT, 5G, 10T, Big Data and Al
 Sustainability: Decarbonisation, emissions and circular economy

- Commitment: social, environmental, equality and excellence

Join the Sustainable Mobility Revolution!
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