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The gas transport and storage framework is changing 

Underground gas storages vital for secure supply in EU 2	
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Microorganism, Sulphur Compounds and Odorants 
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  ! Keeping up existing limits for sulphur compounds 
! No odorised gas in UGS if this is current practise 

 

•  Microbiology sufficiently treated biogas similar to natural gas 
•  Potential problems by sulphur components & odorants 

–  Unless storage of odorised gas is current practice 
•  Water treatment and disposal 
•  Glycol degeneration and odor issues 
•  Need for gas additional gas purification steps  
•  Potential H2S liberation by well workovers and stimulations 

è Sufficient treatment of microbiology of biogas 



Carbon dioxide (CO2), Oxygen (O2) and Corrosion 
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  ! Keep existing limit for O2 of 10 ppm (0.001 mol%) ! Keep existing  limit for CO2 of 2.5 mol% 
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O2 and Damage in Formations and Installations 
•  Sulphur precipitation by O2 in valves 
•  Pore blocking induced by O2 – porous rock storages only   

–  Mineral transformation & precipitation, e.g. Fe2+ → Fe3+ 

–  Sulphur formation & deposition 
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! Keep existing limit for O2 of 10 ppm (0.001 mol%) 



H2 and potential Loss of Integrity of UGS 
•  Cap rock integrity – risk for porous rock storages 
•  Conventional cementations not made to prevent H2 diffusion  
•  Steel installations with strength ≥ 800 MPa at risk 
•  Risk of fracturing of elastomer based seals (e.g. packers) by 

rapid pressure release 
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•  Many detrimental  reactions by microorganism 
–  4H2 + SO4

2‐ + 2H+ → H2S + 4H2O  è Corrosion, safety 
–  2CO2  + 4H2 → CH3COOH + 2H2O  è Corrosion 
–  4H2 + CO2 → CH4 + 2H2O  è Energy loss 

  è Pore blockage by bacteria (porous rock storages) 
•  99.9 % loss of H2 observed for town gas  

H2 – Food for Microorganisms 
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Conclusions 
•  UGS can facilitate structuring & expansion of renewables  
•  Renewables welcomed in UGS, but damage to be prevented 

•  ! Biogas 
–  Keeping the existing limit values 
–  Sufficient treatment of microbiology 

•  ! Hydrogen (H2)  
–  So far no limit values in place 
–  Need for research to establish limit value 
–  e.g. ‘Underground Sun Storage’ project 
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Contact 

Compatibility of Natural Gas Substitutes from Renewable 
Energy Sources with Underground Gas Storages 
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  Thank you for your attention! 



Limit values for regenerative gases vs. natural gas 
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•  Risks for UGS? Reservoir, installations, gas treatment? 
•  5 independant literature initiated studies to get clarity 



H2 and microorganisms 
•  No experience natural gas - hydrogen mixtures but town gas 
•  Significant microbiological activity observed 
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50% loss of total volume 

Complete loss of H2 



Carbon dioxide (CO2) and Corrosion 

13	
  ! Keep existing EASEE-Gas limit for CO2 of 2.5 mol% 



Oxygen (O2) and Corrosion 
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  ! Keep existing limit for O2 of 10 ppm (0.001 mol%) 


