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Energy Storage is a key component in the UK's strategy for decarbonising the economy by 2050. Hydrogen OV AR N \

and compressed-air energy storage (CAES) are both core elements required to integrate renewable energy O \ N
technologies into electricity grids and domestic heating networks. Bulk energy storage technologies are \N N

required to accommodate the UK's fluctuating daily and seasonal energy supply requirements. To support the A NN

development of low carbon solutions for net zero the UK's underground storage capacity should therefore be \ \_ .

increased. Subsurface salt caverns and depleted oil and gas fields have been identified as potential sites for \ |

CAES or hydrogen storage, with hydrogen storage in porous rocks at early stages of commercial R\ :
consideration. We present some interim results from a study seeking to understand the potential capacity for " NN

hydrogen salt cavern storage in the Southern North Sea (SNS), with particular focus on Permian halite

deposits. :

Key marker horizons within the Zechstein Group have been mapped across 2D and 3D seismic surveys to derive Permian structural framework

thickness maps of the Stassfurt, Leine, and Aller Halite Formations SE—
Additional horizons have been modelled using a database of well formation tops and an implicit modelling
approach -

Depth and thickness maps have been calibrated to available well markers .

L]

100

Elevation time

Thickness of the Z2 Stassfurt Halite Formation. Contour

Isopach interval 100m

Z3 Halite
: ~\/
j ; 2km
a 5x Vertical exaggeration
. w I'. Thi{:l;;]ess depth [m] .
_-', Key units : ﬂ —
Upper Permian Marls . ' : : : :
Thickness of the Z3 Leine Halite Formation.

White - well data Z3 carbonate is a key marker horizon within the
Zechstein Group

Z4 Aller Halite Fm Isopach
Z3/Z4 carbonates/anhydrites/shales

Z3 Leine Halite Fm
- Z2/Z3 carbonates/anhydrites/shales

5x Vertical exaggeration 22 Stassfurt Hallte Fm
Z1/Z2 carbonates/anhydrites/shales

Yellow — Zechstein cross-section

1km

_‘"‘\-..___‘_‘_
= =
-‘W‘-«_\_\_\_
= - —
— =
h_\"""-\-\_: e g

0 5 10 15 20 25m HE_E““::::;.E_H \v \ - / il —JeruL -
I : : : : _-__"'“'::h:_________,;:"j V S~ _ M . LI !,::—:: —
Vertical exaggeration 1:10 \ - _ CIL T = R
-____._‘_,_‘—f_-lf;'__ - \ ""-., T o
)l T~ il

1:600000 N LT - _x\ - -
SR e e
A
Seismic interpretation: Key marker horizons including top/base Zechstein, top Plattendolomit,
Top/base of halite intervals. Legacy BGS 2D seismic interpretation used to constrain nearshore and
onshore areas. 4 A
o _ . . . . . Cavern design/volume constraints
Seismic attributes: Interpretation guided by pseudorelief, chaos, and reflection strength attributes. based on Preesall gas storage project:
Curvature and dip-angle used to refine salt wall locations - Pill shaped cavern with 50m radius ol
Lateral variation in Lithology: nearshore shelf-anhydrite-carbonate to thick basin-halite deposits \_ ) * 150m fixed pillar width
further offshore change the seismic character of each unit. l' * Saltinsoluble fraction: 0.2
Regionally-mappable horizons (e.g. Plattendolomit) used to guide modelling of poorly-imaged 4 A Near-shore and offshore locations are
horizons (e.g. base Aller Halite (Z4), top Stassfurt Halite (Z2), using isopachs generated from well typically subject to fewer planning and
markers and conformal gridding methods. social acceptance restraints. Potential for
Depth conversion: Regional layer-cake velocity model based on interpolated interval velocity maps. 90400&]“0” with qther offshore :
y infrastructure projects such as windfarms.
Intra-Zechstein Surface Construction Workflow ‘ Maximum cavern height used is
Amplitudes with Pseudorelief - N 300m with a minimum height of
overlay time picks 20m.
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Conclusions
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2 4 Methodology for estimating hydrogen

storage capacity, adapted from Williams et al

(2022)3 and Parkes et al (2018)4

Structural model

Future Work
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Pseudorelief attribute: used to enhance contrast between high-amplitude carbonate/anhydrite Reflection strength attribute: used as a co-volume
intervals and low-amplitude halite units to guide 3D autotracking

’

7 -4 Sras ~ N e | e

References

TCartwright, J., et al. (2012). "Strain partitioning in gravity-driven shortening of a thick, multilayered evaporite sequence." Geological Society, London, Special Publications 363(1): 449-470.

2Chadwick, R.A, and Evans, D J. 2005. Seismic atlas of Southern Britian — Images of subsurface structure (Keyworth, Nottingham: British Geological Survey. Occasional Publication NO7.
e I I l I I l a . e a g S. a C. u 3Williams, J. D. O., et al. (2022). "Does the United Kingdom have sufficient geological storage capacity to support a hydrogen economy? Estimating the salt cavern storage potential of bedded halite formations." Journal of Energy Storage 53 WWW g S E l C l I
([ [ [ J

4Parkes, D., et al. (2018). "Estimating available salt volume for potential CAES development: A case study using the Northwich Halite of the Cheshire Basin." Journal of Energy Storage 18: 50-61.

British Geological Survey, Lyell Centre, Edinburgh EH14 4AP




	Slide 1

