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Hydrogen is an energy vector

Producing hydrogen requires a 
lot more energy than is released 
when it is used

Shouldn't we just electrify 
everything?

The goal is decarbonisation – and 
the grid will be carbon free by 
2050 – so it becomes an 
economic choice

Huge costs of electrification mean 
that H2 can be competitive on 
less dense routes

Efficiency is important, but really 
the question is "What Price 
Speed?"

Hydrogen as a fuel?
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Last in the queue for electrification?
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Fuel Cell Principles



Introducing HydroFLEX

The UK’s first (full-size) hydrogen powered train



How does HydroFLEX work? 
Internal layout

The MSO vehicle needed its seats and interior fittings removed to house the HydroFLEX system 
components

Hydrogen Fuel 

Cell
650V Traction 

Battery

Hydrogen 

storage tank
24V Control 

System

Engineering 

operator area



8

How does HydroFLEX work?
Hydrogen fuel tanks

Carbon Fibre wrapped aluminium tanks

• 350 bar maximum working pressure

• Stores ~5 kg of Hydrogen each (x 4)

• Can run the fuel cell for ~ 4 hours

• Designed to EC79 standards

• Technology developed from Automotive 
sector



How does HydroFLEX work?
Li-Ion battery packs (84kWh)

Li-Ion battery pack – supplied by Denchi

12 modules in series to form each battery at ~625V

2 batteries in parallel giving additional current & capacity
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How does HydroFLEX work?
100kW hydrogen fuel cell

Ballard 100 kW fuel cell

• Takes in Hydrogen at 8-10 Bar

• Balance of plant

• Air handling

• Cooling

• DC to DC converter

• Controlled with CAN bus and hardware signals using 
bespoke BCRRE developed software







Hydrogen fuel cell technology is ready today for rail applications – both 
freight and passenger

On lightly used lines it is the obvious choice to achieve decarbonisation

It will be economic when compared to electrification

Expect to see trails in the coming months and years – with small fleets 
very soon.

Hydrogen is not a replacement for electrification – but is complimentary

The future



Thank you


