Managing our well stock

Reflections from the IEAGHG Risk
Management Network Meeting on Well
Integrity in a CCS Project

* Nikki Clarke (IEAGHG)
* Owain Tucker (Shell)
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Meeting overview

- Diverse Steering Committee, 9 countries, 1/3 women

- 26 presentations and a panel discussion, covering:

Industrial perspective on risk management and legacy well containment
ldentifying, evaluating and abandoning well bores for the future

Long term well integrity — performance and risk assessement

Well materials and testing

Monitoring: challenges, quantification and emerging solutions
Communicating well related risk to regulators and other stakeholders

S A T o

- ~75 attendees, 15 countries
- Meeting reportisin preparation
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Putting wells or “anthropogenic bioturbation” into perspective ...

Our boring frien ds ha Ve been Very busy A NAM drilling rig near Schoonebeek, 1958.

Original in Shell's Historical Heritage & Archive
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>8 million wells globally and knowledge about their status
varies widely, by geography, age etc.
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What do we need to know about wells?

Injection well Plugged oil well

N |
I

O Cementation and plug status in relation to formations

Caprock seal

Migration assisted storage
in saline formation

Likelihood of cross flow into USDW = Low

Likelihood of flow into other zones = High

PoS of remediation = Low

— Perforation

B Pl

B8 Good Quality Cement

" Doubtful Cement Quality

Caprock seal

|| || Structural storage in

depleted oil field

Baffles within the store

Permeable Zone

Likelihood of cross flow into USDW = low Multiple outcomes!

Likelihood of flow into other zones = Low Likelihood of cross flow into USDW = High
PoS of remediation = High Likelihood of flow into other zones = High

PoS of remediation = Low

Legacy well challenges in historic industrial areas:
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Highlights/conclusions |

- Quantity and quality of legacy wells impacts the potential use for CCS and
a “no-stone left unturned” approach is necessary for assessing their
Impact.
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Highlights/conclusions li

- Laboratory testing on legacy wells
and samples show the effectiveness
of Portland Cement as a barrier
through time if emplaced correctly.

- Key sound bite
“Alteration is not Degradation”

Picture courtesy of Shell, from talk
“A critical review of CO,-cement
interactions and their impact on zonal

isolation integrity” ;




Highlights/conclusions il

- Creaming curve of storage sites which may be unlocked as costs fall and
technologies to remediate improve

¢ We”S are not easy to repalr 50 can SPE classification of CO, storage resources
affect storage resource estimates

On Injection

CAPACITY Approved for Development

- Maturing according to the SRMS
helps to ensure that level of
assessment effort commensurate
with level of assessment

COMMERCIAL

Justified for Development

ITY

:FID & permit

Development Pending

CONTINGENT STORAGE Development On Hold
RESOURCES

DISCOVERED STORAGE RESOURCES

Development Not Viable

SUB-COMMERCIAL

Development Unclarified

UNEXPLOITABLE STORAGE
RESOURCES
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CLASSIFICATION

Discovery
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Highlights/conclusions IV

- Challenges

* There are no databases of cement plug depths

* Cost and impact of remediation might be greater
than impact of a leak

* Quantifying potential leakage rates in old wells

* Data management of novel monitoring techniques
(how to get real-time data from landers or DTS)

* Common lexicon when talking to financiers and
insurers regarding risk
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Recommendations

* Cross-cutting meeting with insurers and
financiers

* Efforts to have ‘best-practice’ examples of
good permit application and streamline
process

* Make updated capacity estimates that account for areas currently
downgraded by high/old well density

* Cement, what properties do we want in cement? Refocus of speciality
cement to consider the properties that matter.

I * More case studies on real, leaky wells. i’ ';



