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Overview 

The energy industry in the UK faces a challenge to decarbonize to support reaching net zero CO2 emissions 

by 2050 and reduce emissions of non-CO2 greenhouse gases. In nearly all scenarios emission reductions 

are characterized not only by energy demand reductions, but also the decarbonization of electricity and 

new energy systems. The use of hydrogen as a replacement for natural gas is one proposed solution, 

where renewable hydrogen is either blended into the gas grid or used directly. Hydrogen could be a low-

carbon alternative energy to natural gas, however suitable large-scale storage will be required to help 

overcome the intermittency and seasonal variations in renewable generation (e.g. Samsatli & Samsatli, 

2019). The geological storage of hydrogen involves the injection of gas into the subsurface. Salt formations 

are favourable for storage because salt is inert with respect to hydrogen and is virtually impermeable. 

Previous studies have described the landscape of underground gas storage (UGS) onshore in the UK, but 

to date there have been few detailed geophysical and geological studies on the storage potential offshore. 

This project will investigate the feasibility of the geological storage of hydrogen in man-made salt caverns 

offshore on the UKCS. 

The identification of suitable storage sites requires an understanding of the subsurface geology and the 

potential for structural disturbances and pathways for leakage, as well as an analysis of potential shallow 

hazards associated with subsurface operations. This project will make use of recently released seismic 

reflection and well data available under open access licences through the Oil and Gas Authority National 

Data Repository to produce detailed subsurface interpretations of potential storage sites. The project will 

focus initially on three areas of the UKCS based on preliminary work by the BGS (Smith et al., 2005); the 

East Irish Sea and the Preesall Halite member and the Central and Southern North Sea and the Permian 

salt. 

 

Methodology 

The project will interpret and integrate geophysical and geological data from the UKCS to analyse 

scenarios for the underground storage of hydrogen in salt caverns and provide detailed characterisation 

of potential storage sites. The project will focus on describing the variations in salt structure, depth and 

composition and interbedded nature, and investigate the implications for storage capacity, geometry and 

integrity on the UKCS. Structural analysis of salt related deformation, for example fault patterns 

associated with diapir growth, and the geometry of discontinuities in the overburden, will be interpreted 



 

to determine potential fluid flow pathways. These interpretations will provide the basis for assessing the 

feasibility of cavern storage, taking into account the potential geometry, the overburden stress conditions, 

and the proximity of nearby subsurface activities. The project will ultimately bring together subsurface 

interpretations with geographical and techno-economic restrictions on storage to evaluate the hydrogen 

storage on the UKCS as part of a whole energy system. 

The student will be part of the energy geosciences research group at Newcastle working alongside other 

researchers across a range of geo-energy projects and have the opportunity to be involve with Newcastle 

University’s Centre for Energy. 

 

Training & Skills 

During this project, the candidate will have the opportunity to learn how to use subsurface interpretation 

software packages for both geological and geophysical data. The student will receive training in the 

interpretation and analysis of seismic reflection data and well data. In addition Newcastle University has 

a faculty run postgraduate research development programme 

(http://www.ncl.ac.uk/sage/learningandteaching/postgraduateresearch/postgraduateresearcherdevelo

pmentprogramme/#creditrequirement) that follows the Vitae Researcher Development Framework 

(http://www.vitae.ac.uk/) focusing on: knowledge and intellectual abilities, personal effectiveness, 

research governance and organization, and engagement, influence and impact. 
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