Geological considerations for re-
using end of life wells for CO, storage
as an alternative to abandonment
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Afternoon everyone, lkon and BGS have worked together
on the UK case study part of the REX-CO2 international
consortium that has the aim of developing a software
tool that can assess the suitability of re-using soon to be
abandoned wells, as CO2 injectors.

Study is still in progress and this talk is from part of the
UKs contribution

The talk is split in to three brief sections to give an
overview of the decommissioning issue, the opportunity
for well re-use, and the method for evaluating wells



suitability.



Decommissioning UKCS Oil & Gas Wells and Fields

Forecast number of oil & gas wells and Decommissioning costs per UKCS basin:
fields to be decommissioned on the * Bulk of costs are related to abandonment
UKCS from 2019 to 2028
Northern North Sea and West of Shetland WEHS >47
Fields| 41
Wells | 568
Central North Sea -
Fields| 93
South North Sea and Irish Sea Wells o1
Fields| 96
Total Wells|1211
Total Fields| 230

Ref.: www. statista.com/statistics/749371/forecas! t- Ref.: www.ogauthority.co.uk/media/6638/ukcs-
ukcs-oil-well-decommission/ decommissioning-cost-estimate-2020.pdf
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In coming years and decades decommissioning of oil &
gas wells world wide will become an increasingly
important issue as fields and basins reach their end of
productive life.

Considering just the UK continental shelf, from 2019 to
2028 there are estimated to be twelve hundred wells
across 230 fields that will need decommissioning.

The table on the left shows how those wells are split
across the UKCS sub-basins.

From the figure on the right, the bulk of
decommissioning cost is shown to be the well
abandonment process. The opportunity that will be




presented is whether these costs can be in part
recovered by re-using some of the wells that need
decommissioning as co2 injectors, which will also help
with the UK’s commitment towards Net Zero emissions

targets.



Suitable Storage Reservoirs
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Not all of the 1200 wells and fields will be suitable for
CO2 storage, therefore, reference was made to the 2010
BGS study that appraised the CO2 storage volume in
UKCS.

The study showed a large number of reservoirs are
suitable and they are shown on the map on the left as
dots.

To assess the suitability of re-using wells a field that is
close to being decommissioned was picked from the BGS
co2 stored database

The site selected is the Southern North Sea’s Bunter
Closure 36 shown on the map on the right




Bunter Closure 36 Case Study

Exploration Wells

3-way dip closure

Excellent seal properties
—shale and halite

Large accommodation
volume

300 m Haisborough Gp . Good porosity and
Secondary Seal permeability reservoir

Ref.: DECC Strategic UK CCS Storage
Appraisal Project, D10: WPSA, Bunter Storage
Development Plan, Energy Technologies
Institute, Pale Blue Dot. 2016

Bunter Sst |
Primary Store
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On this slide is shown a cross section through the Bunter
reservoir.

The particular features that makes this reservoir suitable
for CO2 storage are that it has:

- only very minor faults at top of structure with little
offset

- Large margin between reservoir pressure and
caprock failure pressure

- reservoir seal is very low or zero poroperm — since it
is well compacted Rot shale and also Rot halite

- It also has a 4 way dip closure and high relief to allow
high degree of confidence co2 wont leak out and




storage volume can be high

The well shown in the centre is the Closure 36 field’s
exploration well, which was a dry hole, and two later
E&A wells for the deeper Schooner field. All are already
abandoned.

Many producer wells have been drilled through the
reservoir to the deeper Schooner and these are the ones
that have been assessed to determine whether they can
be re-used as co2 injectors in to the Bunter.



Bunter Closure 36 Well Penetrations

General well information

. Seawaler X suriace c0- Y surface co-  TD Driers n
Wellname KB m) deph () ords(nE) ords(mN) TVDss (n) Spud date Welltype  Current Siaius
399 -360 | 3984416 [ 60601600 | 15060 | 239.08 B3
20 735 | 4427277 | 59888127 | 15133 | 30468 483
74 725 | 4372732 | 59931830 | 40874 | 20686 Ll 5
265 719 | 429831 | 59896826 20887 483
393 704 | 4371943 [ 50054096 | 48777 | 28.10.88 483
250 13 435300.1 | 53034267 | 40273 6606 |FRODUCER | COMPLETED SHUT_In|
427 125 4306435 | 53905674 3505 |FRODUCER | COMPLETED SHUT_In|
427 132 4300490 | 53905634 10805 | PRODUCER | COMPLETED_SHUT_I|
427 132 439638.1 | 53905675 19.11.95 | PRODUGER | GOMPLETED_SHUT_In|
427 132 4306446 | 5390565.3 24396 | PRODUCER | GOMPLETED_SHUT_IN
497 732 | 4396416 | 5900570.5 2.10.97 | PRODUCER | GOMPLETED_SHUT_IN
482 728 | 4396458 | 50905682 | 34732 | 22598 |PRODUCER AT
482 728 | 4306468 | 509005682 | 40807 | 28,1088 | PRODUCER | COMPLETED SHUT_IN|
482 728 | 4396468 | 50905682 | 34732 | 25898 |PRODUCER AB1
482 -250 | 4396458 | 50905682 | 39853 | 2212.08 | PRODUCER PLUGGED
44/283-A8 427 -0 43098471 | 59905655 | 44906 | 17.3.00 |PRODUCER ABI
44/26a-A8Z 427 101 4306471 | 5990565.5 226,01 | PRODUCER | COMPLETED_SHUT_IN
44/26a-A9 564 728 | 4336423 | 50905623 | 28337 | 17.4.03 |ProDUCER AT
564 <728 | 4306423 | 59005623 | 39847 | 23503 |PRODUCER| COMPLETED SHUTIN|
441262410 539 728 | 4396418 | HUO0567.7 | 37826 | 24.11.05 | PRoDUCER AB1
44/262-A102 539 <728 | 4306418 | 59005677 | 39472 | 23.06 |PRODUCER| COMPLETED SHUTIN|
44/262-A11 552 <728 | 4306453 | 59005611 | 39548 | 15613 |PRODUCER| COMPLETED SHUTIN|
441265 29 -783 | 4356051 [ 50840089 00 16194 B3
A426c- 6§ 29 -783 | 4355830 | 50848403 | 46701 | 6394 B3

Already
abandoned

Can be considered —

still to be
decommissioned

June 8, 2021

In the table are shown all the wells that penetrate the Bunter Closure 36, most are
producer wells from the deeper Carboniferous Schooner field. Those in red are
already abandoned so obviously cannot now be re-used for Co2 injection.

Those wells in green are still producing so can be considered as potential injectors.

The wells with the best dataset to use with the REX-CO2 software tool, were A10

&A11.




Bunter Closure 36 and Schooner Appraisal Wells
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These two wells are shown in the cross section and given
their position in the structure A10 is closer to the spill
point and may be better suited as a CO2 monitoring well
whereas Al1l, nearer to the crest, is better placed as an

injector.

Since A11 has the most favourable position it was used

with the tool.




Initial Study Findings

REX

44/26a-11

Well Screening Results

Out of zone | Structural | Well integrity | Well integrity Material
injection integrity | primary barrier | secondary barrier | compatibility

Severe remediation required (red): £2] z e >
Minor remediation required (green): (=
= 44/26a-11: Material compatibility
= None
Moderate remediation required (yellow): N - 8
q it ) Critical information missing (grey): @

= None

Using the A11 well data with REX-CO2 selection tool, it identified key engineering and integrity parameters that need
attention before confirming the well can be re-used.

Note: The files and reports used to run the selection tool were from publicly available data sources. Operators will have
access to more, and up to date, data that may result in fewer issues being identified.

Re-using wells for injecting CO, gives potential for saving costs and avoiding additional leak points in the cap rock and a
method to evaluate a well's suitability is through BGS CO, stored database and REX-CO2 software tool.

ience. All Rights Reservec June 8, 2021




Thank you
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