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Nat ural Gas UGS
for more  than 50 years

Hydrogen UHS
pilots in place

CO2 CCS
advisory for operators worldwide

Gas Storage Operations in Austria

Use d for unde rground st orage  of gas
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2nd Life for Depleted Gas Fields



Storage capacity exceeds annual demand
Large st rategic reserve
Successful economic business

Cont inuous technology and operat ions 
upgrades

Unique Situation

St rong De pe nde ncy on Import e d Gas and St orage  Capacit y
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50 + Years of UGS Operations in Austria:  Commenced 1969



Challe nge s oft e n unde re st imat e d
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Conversion to Gas Storage Not Trivial

Physics Change
Pore  space  needs to be  made accessible  again
Required storage  rates are  typically at  least  an order of 
magnitude  higher compared to deple t ion phase .
Working/cushion gas volume needs to be  opt imised

Source: astora.de

Gas fie ld deplet ion phase product ion

UGS gas inject ion
UGS gas product ion
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Concession-Wide Reservoir Management

Sharing Common Aquifer
Interference  with deple t ion 
operat ions must  be  considered

Aquifer effected by mult iple  
operat ions
Might  induce  spill
Lower operat ing pressures
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Conversion of Storage Specification to H2

Cushion gas becomes a significant economic factor

Four Times More Storage Needed
Comparison of energy content  (gross calorific value)

11kWh/m³ for natural gas / 3,54kWh/m³ for hydrogen
And Hydrogen is less compressible

H2 H2

CH4

mixing

buoyancy

water

in depleted gas reservoirs   Deviat ing physical and thermodynamic propert ies of H2
– low viscosity and high diffusivity increases the  potent ial for leakage
– lower density than natural gas by a factor of ca. 8
– mixing of init ial and injected gas
– gravity segregat ion and lateral spreading



Surplus load due  t o  more  dynamic ope rat ion and short -t e rm change  int e rvals
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H2-Compatibility of Surface Facilities

Compatibility of Materials     
Hydrogen induced cracking
Hydrogen embrit t lement

Increased Leakage Potential at 
Seals and Flanges

Source: www.bode-science-center.de

 St imulat ion of microbiological act ivity
– Loss of stored H2
– Reduct ion of gas quality (e .g. generat ion of H2S by sulfate-reducing bacteria)
– Decrease  of inject ivity and de liverability due  to plugging of pore  space  by react ion products or 

biomass
– Scaling by microbial react ion products (e .g. sulfur) or biomass
– Microbial-induced corrosion
– Highly corrosive  condit ions due  to H2S or ace t ic acid



Aust ria is a t e chnology le ade r in hydroge n st orage  in de ple t e d gas fie lds
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Underground Hydrogen Storage Projects

Underground Sun Storage
Green hydrogen storage  pilot  using a single  well
First  porous media hydrogen storage  worldwide

Underground Sun Conversion
Inject ion of hydrogen-CO2-gas mixture , in-situ 
methanat ion and ‘renewable’ gas product ion

First hydrogen storage facility worldwide
100% hydrogen inject ion in deple ted gas fie ld

Courtesy:  RAG Aust ria AG



Big scale storage needed to compensate differences in seasonal demand 
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Available Energy Storage Technologies



Methodology, geological, technical, economic, legal, financial and regulatory
Throughout  all project  stages, from ident ificat ion, framing, screening, 

procurement , project  management , execut ion, commissioning and operat ions

And many le ssons le arne d …
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Austria has 50 + Years of Gas Storage Experience

IDENTIFICATION FRAMING SCREENING PROCUREMENT

PROJECT 
MANAGEMENT EXECUTION COMMISSIONING OPERATIONS



ENERGY, BUT WITH THE 
ENVIRONMENT IN MIND
UGS, CCU/CCS, Hydrogen, Geothermal
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