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Introduction

Hyster® develops full line zero emission offering for 

port operations:

- Fuel cell hybrid (hydrogen – Li-ION)

- Full battery electric (lITHIUM-ion)

- "Our efforts aim to lessen the impact of material 

movement on people, the environment, and the 

economy guided by the creativity and imagination of our 

team."



Introduction

Main goals: 

- Training and acceptance of a HFC ReachStacker to the port operators 

- Deploying the HFC ReachStacker in normal operation at the MSC 

Terminal in Valencia 

- Collect data to confirm and/or improve the design of future HFC 

ReachStackers



ReachStacker overview

Truck requirements:

o ICE like performance

o H2 Refueling time under 30 minutes

o Full shift operation on 1 tank

o Improved handling and productivity 2x 45 kW Nuvera 

Fuel Cell

32kg Hydrogen storage

220kW Traction E-motor

150 kW + 164 kW Hydraulic

E-Motors

1x 130kWh

Battery pack



Performance analysis

H2 hose and refueling issue22/11/2023 22/12/2023 22/01/2024 22/02/2024 22/03/2024 22/04/2024 22/05/2024 22/06/2024

Truck hours accumulation

Startup + Charging issue

Contamination in H2 

buffer

FC isolation issue

Category KPI Value Unit

Operational

Hydrogen consumption 2.46 kg/h
Availability 0.50 %
Cost of Spare parts 709 €/h
Labour cost t.b.d manh/kh
MTBF 73 h
Hours of operation 675 h
Average number of movements/hour 7.5 mov/h
Average distance per hour 1.35 km/h
Average Energy Generated / h 4.8 kwh/h

Refuelings

Number of H2 refuellings 303 n
Total Hydrogen Consumption 1660 kg
Hydrogen refueled/refueling 1630 kg
Mean refueling time 1500 (25) s (min)

Mainitenance

Downtime, overall 336 h
Downtime for scheduled maintenance/upgrades 40 h
Downtime due to electrical components 16 h
Downtime due to the high voltage battery 80 h
Downtime due to the on-board hydrogen storage tank 40 h
Downtime due to peripheric mechanical components 16 h
Downtime due to stack issues 72 h
Downtime due to software issues 72 h
Number of unforeseen stops / hour operation 4
Number of critical failures / hour operation 16 n

Manually coordinated 

refueling

MSC daily planned 

refueling

Automatic Operation



03 Performance analysis

Operator feedback

•Comparison: Better stability and strength
•Future Wish: Longer hydrogen charge duration
•Experience Rating: 8/10

•Comparison: “When it works, it has a lot of power, more stable, intuitive and easy controls”
•Future Wish: “Container well designed for handling”
•Main Reason: Stability, power, and maneuverability
•Experience Rating: 9/10

•Comparison: Acceptable
•Future Wish: “Zeroing button for the spreader”
•Main Reason: Maneuverability
•Experience Rating: 7/10

•Comparison: “Very powerful and precise compared to other brands”
•Future Wish: “Longer operation with faster recharges and operational improvements”
•Main Reason: “Works well and tasks are done comfortably”
•Experience Rating: 6/10



04 Lessons learned
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04 Lessons learned

Operation

Truck

HRS

Charging

Operator acceptance

Operator

FC system

By collaborating with customers, suppliers, dealers, and operations 

in a new way, we will build a solid foundation to ensure the success 

of the next generation of zero-emission vehicles 



Main project goals for Hyster: 

- Training and acceptance of the FC ReachStacker of the port operators –

- Deploying the HFC ReachStacker in normal operation at the MSC Terminal in Valencia -  

- Collect data to confirm or improve the design of the HFC ReachStacker – 

05 Conclusion

YES 
YES 

YES 
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