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MOET AOI and work package one (WP1) Eﬂf"‘ EE%ZQE“

* UK industrial decarbonisation clusters
* Three main clusters

1 - Southern North Sea
60°N #g 2 - Central North Sea

— Humberside & Teesside, southern North
Sea

— Hynet, Liverpool Bay

— Scotland, outer Moray Firth (reserve
cluster)

* Experimental work & modelling of storage
operations informed by the experimental result

* Investigation of subsurface low-technolo

- ° Fully integrated to consider synergies
conflicts
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Southern North Sea Area of Interest
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« Part of a program of detailed work investigating interactions between energy
transition uses for east coast industry cluster.

« Ensuring the effective and optimal use of subsurface geological resources for
temporary H, and permanent CO, storage.

Aim of this study is to determine distribution and thickness of halite deposits to

support cavern storage capacity.

Study is part of the Managing the Offshore Energy Transition (MOET) project. In collaboration with the National
Oceanographic Centre and Plymouth Marine Laboratories. Funded by the NERC National Capability Multi-

Centre Science Programme.
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Geological setting
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Mapping Zechstein sub-divisions
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* Key marker horizon used to derive

Plattendolomit — key surface isopach maps of Stassfurt, Leine and
o Aller Halite Formations

* Varying deformation patterns

* Evidence of buckle folds and mullion
features associated with competency
contrast between carbonate layers and
surrounding evaporites. Related to
differential shortening and variable flow
rates between layers (Cartwright (2012)

* Thins to below seismic resolution

White - well data - — 2

Z3 — Carbonate (Plattendolomit)

Yellow — Zechstein cross-section

5x Vertical exaggeration
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Depth Conversion

Laterally varying regional velocity
model

Based on time-depth picks from ~400
wells
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Estimating CAES in East Yorkshire and North

Lincolnshire Coast Viable CAES Cavermns

Key

O Useable Caverns

Proof of concept
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Cavern Storage Modelling Workflow

Define spatial Workflow intends to give estimates for solution-mined caverns in a
distribution and

e o i specified area where geometry of top and base halites are known

formationsin Petrel

——— Methodology was adapted from python scripts and QGIS plugins
theoretical cavern generated by P. Williamson. Workflow documented in Williams et al

e methoiciosy (2022) and Parkes et al (2018)

described in Parkes et al
(2018)

S _ Cavern design/volume constraints based on Preesall Saltfield
storage cavem scenario i Underground gas storage project:
el th ks ot et SR o Pill shaped cavern with 50m radius
Sl — e 150m fixed pillar width

e Saltinsoluble fraction: 0.2

Calculate theoretical

Estimate cavern .
operating conditions for energy storage capacity

. o and deliverability Near-shore and offshore locations are typically subject to fewer
each cavern location potential . . . . .
planning and social acceptance restraints. Potential for co-location
. . . . /0
Adapted from Williams et al 2022 with other offshore infrastructure projects such as windfarms
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Cavern Storage Modelling — initial results

Theoretical hydrogen storage cavern locations —
example output from theoretical hydrogen cavern

a storage modelling workflow, based on interim
mapping of the Stassfurt Halite Fm.

Caverns were filtered based on geological model and
geothermal gradient constraints. Interim results below
are from one iteration of cavern modelling workflow.

Z2 - Stassfurt Z3 - Leine Z4 - Aller




Conclusions

* Generate halite distribution and thickness maps for the Zechstein Formation for use in assessing potential
cavern storage for the Southern North Sea.

* Isopach maps generated from depth corrected surfaces as inputs to cavern capacity modelling workflow.
* Interim results indicate Stassfurt and Leine Halite provide sufficient thickness for theoretical potential storage.

* Detailed mapping of Z3 carbonate (Plattendolomit) highlights various styles of structural deformation related to
halokinesis and regional extension. Improved understanding of deformational styles across basin may help
identify suitable geological conditions for cavern storage.

* Proof of concept running cavern storage workflow for CAES can apply methodology to hydrogen storage

Researchers involved:
Tom Randles, Harry Morris and Ed Hough

British Geological Survey
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Future Work

Further refinement of depth and thickness maps in areas with limited data constraint.
Further refinements to cavern storage calculation workflow to test a range of cavern design scenarios.
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