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      What had been done before ? 



European research project NaturalHY 
(Natural Gas + Hydrogen) 
2004-2009 
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French research project Althytude 
(ALTernative HYdrogène dans les Transports Urbains à DunkerquE) 
2005-2010 
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 Supported by ADEME  

  (French Agency : Agence  de l’Environnement et de la Maîtrise de l’Energie) 

 Leader  : GDF SUEZ Research & Innovation Division  

 Partnership with Communauté Urbaine de Dunkerque  

 

 Experience with Hythane®  fuel on 2 NGV city buses  

 Hythane® = 80 % natural gas + 20 % H2 

 Results : a better combustion,  better technical performance,  increased energy 
efficiency (+7 %),  more pleasant driving as assessed by bus drivers. 

 The project also helped to modify French technical regulations. 



HIPS 
conducted within GERG (Groupe Européen de Recherches Gazières) 
2011-2012 
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      What is the overall objective behind Power to Gas ? 



H2+ NG: Power to Gas 
a path to convert renewable electricity overproduction  into a 
new energy vector for sustainable cities 

23/05/2014 
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20% renewable energies in Europe within 2020  difficulties in integrating 
increasing intermittent electricity when generation exceeds demand 

 

 Flexibility/arbitrage  are necessary to integrate in the best way these green 
energies at the lowest cost 

  « Fatal » power could be used through Hydrogen production, via NG appliances 

  Arbitrage between different end uses for a better management of power and gas 
energies 

  A new energy vector for sustainable cities 

 In complementarity with biomethane, hydrogen mixed with NG (620%) is a 
greener gas (↗efficiency, CO2, ressources savings)  

  Synergies of natural gas  know-how, infrastructure and utilisation/appliances  

  

« Smart Energy Grid» and  global optimisation of power and gas 
systems 

 



8 

  
      
   

    
    

  

   
     

      
   
     

 

  
      The GHRYD project 



GRHYD Demonstration project 
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Supported by  and by 
 
 
In the framework of the Investments for the Future program 
 
 
Following a call « Appel à Manifestations d’Intérêt  » on  « hydrogen 
and fuel cells » managed by ADEME for the French State, the GRHYD 
project encompasses hydrogen injection into a natural gas grid and 
production of Hythane® fuel (composed of hydrogen and natural gas, 
was accepted end of 2012, and officialy launched on  30 january 2014. 
 
Its aim : to transform electricity from renewables into hydrogen (when 
production exceeds demand of electricity),  so as to make a valuable 
use of it through natural gas uses (heating, hot water, fuel, ….)  
 
 
 
   



GHRYD demonstration project 
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The project started with a preliminary phase of about 2 years. It 
consists of 2 demonstration projects : 
 
An industry-size project of Hythane®  fuel. A NGV bus station will be 
adapted to a hydrogen/natural gas mixture, starting with a 6 % 
hydrogen/NG ratio, up to 20 %. 
 
A project to inject hydrogen in a natural gas distribution network. 
A newly (re)built area of around 200 dwellings will be supplied by a 
mixture of hydrogen and natural gas,  with hydrogen/natural gas ratio 
varying up to 20 % (vol). 
  
These two pilots have a 5 year duration. They will allow the evaluation 
of this new technology, from various outlooks (technical, economical 
and environmental). Experience gained in the relationship with local 
communities and inhabitants will also be a  plus for the future. 
 
 
 
   



   Grid Management by Hydrogen  
   Injection for  Reducing Carbon 
   Energies 
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GHRYD Partners 
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GRHYD involves12 partners  : 
Crigen, R&D Division of GDF SUEZ (Project leader)  
AREVA H2 & energy storage (PEM electrolysers)  
CETH2 (PEM electrolysers) 
McPhy Energy (H2 solid storage)  
COFELY INEO (mixing station) 
GNVERT (Hythane® fuelling station) 
CEA (coupling electricity/H2 production/storage, software, testing of 
materials), 
CETIAT (technical center for testing of appliances) 
INERIS (institute for safety)  
GrDF (distribution network operator) 
STDE (urban tranportation) 
Dunkerque Grand Littoral (community) 
 
 
Total budget : 15,3 M€  
 
   



GHRYD demonstration in new district 
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A project to inject hydrogen in a natural gas distribution network. 
200 dwellings will be supplied by a mixture of hydrogen and natural 
gas,  with hydrogen/natural gas ratio varying up to 20 % (vol). 
  
OBJECTIVES  
 
Technical feasibility study : Safety is a key point. 
Measure of performance of « green » hydrogen production & storage 
Variation of the mixture from 6% to 20% 
 Assessment of social acceptability, economical and environmental 
results 
 
 
 
   



GRHYD : Hythane® demonstration for buses 
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OBJECTIVES  
Technical and economical analysis of Hythane® fuel supply for a fleet 
of natural gas buses 
Impact evaluation of 6% and 20% H2 fuel and associated procedures 
for long term.   
Deployment of the solution in a sustainable economical model 
 
 
   



In short 
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Le CRIGEN est le centre de recherche et d’expertise opérationnel  
du groupe GDF SUEZ dédié aux métiers du gaz, aux énergies 
nouvelles et aux technologies émergentes. 

Direction Recherche & Innovation 
Centre de Recherche et Innovation Gaz et Energies Nouvelles 
361 avenue du Président Wilson  
93210 Saint-Denis La Plaine 
France 
Tél : +33 (0)1 44 22 00 00 
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