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BEV Batteries Electric Vehicle 

CAPEX CAPital EXpenditures 

CO2 Carbon Dioxide 

D Deliverable 

EU  European Union 

FCEV Fuel Cell Electric Vehicle 

FHa Foundation for the Development of the Hydrogen Technologies in Aragon 

GDP Gross Domestic Product 

GHG Green House Gas 

HRS Hydrogen Refuelling Station 

LHV Lower Heating Value 

NPV Net Present Value 

OPEX OPerational EXpenditures 

P2G Power to Gas 

PEMWE Polymer Exchange Membrane Water Electrolyser  

PV Photovoltaic 

UK United Kingdom 
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Country Amount of FCEV Inflation index Energetic mix emissions 

France Medium Low Low 

Germany High High High 

Slovenia Low High Medium 
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COUNTRY GDP % Population with grid access Outages hours 

Benin Low Medium High 

Ivory Coast High High Low 

Mali Medium Medium-Low Low 
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TARGET MARKET 1. ISOLATED REGIONS 

COUNTRY Annual Electricity Demand (kWh)3 Annual hours of sun (h) Inflation[18] 

France 1,956 2,200 1.2 % 

Slovenia 3,065 2,700 1.6 % 

Scotland 978 1,400 2.6 % 

TARGET MARKET 2 OFF GRID HRS 

COUNTRY Total production 
of Hydrogen (kg) 4 

Annual hours 
of sun 

k c Annual hours 
of wind5 (h) 

Inflation[18] 

France 75,000 2,200 2.5 8 5,000 1.2 % 

Germany 75,000 1,400 2.15 8 5,000 1.6 % 

Slovenia 75,000    5,000 1.6 % 

TARGET MATKET 3. WEAK GRIDS 

COUNTRY Outage hours (h) Electricity 
demand as 

backup (kWh) 

Annual 
electricity 
demand 
(kWh) 6 

Hours of sun 
(h) 

Inflation[18] 

Benin 1,243 3 3,729 1,800 2.0 % 

Ivory Coast 231 3 693 1,800 1.0 % 

Mali 257 3 771 3,000 0.2 % 
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COSTS YEARS 
  Genset Small size7 2015 2030 2050 

Lifetime (hours) 10,000 10,000 10,000 

CAPEX (€/kW) 875 875 875 

OPEX (% CAPEX) 1 1 1 

Diesel consumption (l/kWh) 0.3922 0.3922 0.3922 

Genset Medium size7 2015 2030 2050 

Lifetime (hours) 10,000 10,000 10,000 

CAPEX (€/kW) 460 460 460 

OPEX (% CAPEX) 1 1 1 

Diesel consumption (l/kWh) 0.2889 0.2889 0.2889 

Genset Big size7 2015 2030 2050 

Lifetime (hours) 10,000 10,000 10,000 

CAPEX (€/kW) 200 200 200 

OPEX (% CAPEX) 1 1 1 

Diesel consumption (l/kWh) 0.275 0.275 0.275 

Battery 2015 2030 2050 

Lifetime (hours) 87,600 87,600 87,600 

CAPEX (€/kWh) 600 500 300 

OPEX (% CAPEX) 1 1 1 

ELY < 1MW 2015 2030 2050 

Lifetime (hours) 40,000 50,000 60,000 

CAPEX (€/kW) 1,500 1,000 550 

OPEX (% CAPEX) 4 4.8 7.64 

Efficiency (kWh/Nm3H2) 5.2 5.1 5 

ELY > 1MW 2015 2030 2050 

Lifetime (hours) 40,000 50,000 60,000 

CAPEX (€/kW) 1,000 700 385 

OPEX (% CAPEX) 4 4.57 7.27 

Efficiency (kWh/Nm3H2) 5 4.9 4.8 

Fuel Cell 2015 2030 2050 

Lifetime (hours) 40,000 50,000 60,000 

CAPEX (€/kW) 2,000 800 500 

OPEX (% CAPEX) 2 2 2 

Efficiency (% LHV) 50 63 67 

Vessel 2015 2030 2050 

200 bar  225 225 225 
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450 bar 1600 960 768 

900 bar 2200 1320 990 

Compression stage       

120 Nm3/h (10>450 bar) 2015 2030 2050 

CAPEX (€) 300000 240000 210000 

OPEX (€/h) 1 0,8 0,7 

Electricity demand( kWh/Nm3 ) 0,5 0,5 0,5 

120 Nm3/h 450>900 bar 2015 2030 2050 

CAPEX (€) 120000 96000 84000 

OPEX (€/h) 1,4 1,1 1 

Electricity demand( kWh/Nm3 ) 0,2 0,2 0,2 

120 Nm3/h (10>200 bar) 2015 2030 2050 

CAPEX (€) 1000000 800000 700000 

Electricity demand( kWh/Nm3 ) 0,2 0,2 0,2 

3000 Nm3/h (30>80 bar) 2015 2030 2050 

CAPEX (€) 1000000 800000 700000 

Electricity demand( kWh/Nm3 ) 0,2 0,2 0,2 

Genset Increase 

Batteries Decrease 

Renewable energy productor Increase 

Electrolyser Decrease 

Fuel Cell Decrease 

Hydrogen Storage 200 bar Increase 

Hydrogen Storage 450 bar Decrease 

Hydrogen Storage 900 bar Decrease 
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Compresor Decrease 

 

 

 


