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Project description:

Hydrogen is identified to play a key role in the UK’s goal of achieving net zero
emissions by 2050. To meet this target, the UK needs hydrogen storage capacity
of at least 15 TWh (~ 450k tonnes) meet short-term and seasonal supply and
demand variability. Currently, the UK only has one hydrogen storage facility in
Teesside, with a capacity of ~30 GWh (0.9k tonnes of hydrogen) in salt caverns.

Underground hydrogen storage in depleted oil/gas reservoirs has been considered
to provide grid-scale hydrogen storage capacity to support the UK’s energy
transition for net zero emissions. Hydrogen, however, is one of the most important
electron donors for many subsurface microbial processes, including
methanogenesis, sulfate reduction, and acetogenesis. These processes could
induce hydrogen loss in the storage facilities and compromise quality of the
extracted gas.

This project aims to develop numerical capability to assess microbial induced
hydrogen loss for underground hydrogen storage. The developed numerical



capability will be based on our in-house model (GPSFLOW) and validated against
reported data. Further numerical assessments will be conducted based on UK
ongoing and potential gas storage facilities. The outcome from the project will
provide evidence-based decision-making for the future role of underground
hydrogen storage for the UK’s energy transition.
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Candidate characteristics

Education:
A second class honour degree or equivalent qualification in Engineering, or
Computing

Subject knowledge:
o Mathematics
o Multiphase flow

Essential attributes:
e Competent in C++ programming
¢ Knowledge of Geology and thermodynamic
e Good written and oral communication skills
e Strong motivation, with evidence of independent research skills relevant to the
project
e (Good time management



