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Energy pioneering at Motorists Service Stations 



Joining Forces for Hydrogen initiatives 

• REAH2 project/Construction 

of HRS for passenger cars, 

light-duty and heavy-duty 

vehicles in Akrata MSS

• TRIERES project/Greek Small 

Scale Hydrogen Valley



✓ 1 HRS every 200 km along the Ten-T core 

network by 2030 

✓ 1 HRS in every major urban node

✓ 1 tone/day, for all modes of road transport 

Legislation

Alternative Fuels Infrastructure Regulation



Hydrogen Refueling Stations Legislation in Greece

Greece has recently issued the 

legislation concerning the HRS stations

• Greek Law N. 4439/2016

• Ministerial Degree 118664/2023

• ISO 19880-1:2020 “Gaseous hydrogen - Fueling stations” 



• Water vapor is the only emission 

of hydrogen fuel cell vehicles

• Long distance driving range (~500 

km for cars/ ~1000 km for trucks)

• Quick refueling (3’-5’ for cars, 

10’-20’ for trucks)

Why hydrogen for mobility?

Source: BMW

 



Comparison of commercially available fuels and electricity

Green hydrogen: 

Hydrogen produced 

from electrolysis of 

water using renewable 

energy sources



Idea Statement

Is it possible to meet the 

hydrogen demands of 

Olympia Odos users by 

2030, by producing our  

own “green” hydrogen?



Questions to be answered 

• How much hydrogen do we need by 2030 to fuel the 

hydrogen vehicles on Olympia Odos motorway?

• What's needed to produce “green” hydrogen in terms of:

• Infrastructure

• Power from PV panels

• Space

• Resources



Methodology

1. Estimate 2030 hydrogen demand on Olympia Odos

2. Size refueling station components

3. Calculate electricity use

4. Determine solar plant size



• 1.800 kg of H2 per day 

• 450 hydrogen vehicles per day 

• 2 HRS across the motorway

• ~ 1 tone of H2 per station daily  

Estimation of 2030 H2 demand

- 1000 
tones of 
CO2 per 

year



Hydrogen Refueling Station components

• Electrolyzer

• Hydrogen storage tanks

• Compressor 

• Precooling Unit

• Dispenser 

• Electric energy supply 

(solar panels on-grid or 

off-grid)



Sizing of the HRS components

• Commercially available electrolyzer 

with high production rate (kg/h)

• Commercially available compressor 

of 5 stages

• Enough storage tanks to cover the 

production



Scenarios for “Green” Solar HRS

• Off-grid solar HRS
• It can not use the grid
• No batteries
• We assume average sun 7.5h per day
• Pros: 100% “green” power
• Cons: no continuous supply of H2 

• On-grid solar HRS
• It can use grid power 
• We assume seasonal variations
• Pros: continuous supply of H2
• Cons: not 100% “green” power



a

Results for “Green” HRS of 1 tone

9.000 lt of 
water 
daily



A more realistic scenario - “Hybrid” HRS

• Part of the demand of hydrogen is delivered from a 

central facility (or full delivery)

• Pros : less workload for the electrolyzer

• Cons: not sure if hydrogen delivered is “green” + CO2 

from delivery



Realistically we would 

need ~1.500 m2 of solar 

panels for the 

installation of 1 off-site 

HRSs on the motorway

 

a

Results for “Hybrid” HRS of 1 tone



Conclusions

• “Green” hygrogen requires extensive recourses 

(infrastructure, power, space, water)

• More suitable as a fuel for heavy vehicles

• Seems to be one of the few available "ways to go”



Thank you! 

Any Questions?
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