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Key Topics S IREIED

7 Reflections on Risk based P&A
7 Typical field wide abandonment scope & challenges
7 Example of risked based approach to platform P&A

T Sum-up




Risk Based P&A - What Does it Mean to You? € E'NREESEQ

“Data driven isolation strategy”

“Cost efficient” @ | Smarter plug

placement”

‘Apply ALARP principle” “Cheaper solutions” “Challenge Norms”

“Qualitative analysis” “Quantitative analysis”




Plug and Abandonment Requirements € E'NREESEQ

Different regulatory regimes Risk reducing expectations:
guiatory reg - The ALARP Principle

* Prescriptive vs functional (performance based)

. High Risk
Some common expectations:

A
_ Minimum acceptance limit
* Lateral barriers (“rock to rock”) for risk

>  Placed adjacent to a low-permeable or impermeable formation with sufficient formation integrity for the
maximum anticipated pressure

ALARP area

> Sealing both horizontally and vertically
* |solate for eternity

> Partial barriers not qualified for eternity v

Low Risk
Norms and standards address individual wells
. , , ) . ) . ALARP supports lower-cost solutions when... It is not a license to cut costs if...
» What about field wide isolation & integrity evaluations?
| The residual risk is already low The risk is still moderate or uncertain
- The cost of further reduction is grossly You're avoiding standard practice for budget

disproportionate reasons

There's a documented, multidisciplinary risk

lusiliestern You haven't fully evaluated the zone or hazards

You're applying alternative barriers or materials
with evidence

You're skipping barriers based on assumptions




Typical Project Maturation € EFI{IREEIQEE\E(I

Front end
Loading

Technology
Contracting
Strategy
Execution
Strategy
Initial Project Final

Estimate Estimate




Field Wide P&A Planning - A Risk-based Journey S IREIED

Challenge Focus and deliverables

* No industry standard on how to define an inflow » Foundation for developing P&A Design.
zone. + Risk based approach based on available data
Subsurface + Limited data from overburden. to define inflow zones.
BoD + Often becomes a multidisciplinary detective work. * Inflow zones and sealing formations, including
* Field wide understanding: static vs dynamic MSAD.
evaluations.

Challenge Focus and deliverables

Well StQCk * Multiple wells drilled over several decades. + Build a detailed understanding of the well
evaluation « Limited and or scattered data. stock including integrity status.
* Unknown well conditions. * Include inflow zones and MSAD to evaluated
* Few available wellbores compared to total amount and risk assess possible leak paths ways.
of wells drilled on the field. + Mature P&A strategy.
Fit for Purpose
P&A Strategy . Megt stakeholders'Iexpeotatlons that we are + Documented approach: The path to the fit for
leaving the asset with documented confidence that purpose P&A strategy.
there is “no” future risk of leakage to surface. + Foundation for detailed planning and
execution strategy.
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T Typical 32 to 42 well slots.
7 Drilled up to 200 wellbores over several decades

T Most wellbores already P&A'ed through slot recovery

7 The understanding of the subsurface / overburden may
have matured - How have old wellbores been plugged
during slot recovery in the past?

By only focusing on the current accessible wellbores, Example: Multiple wells drilled form a few slots
can we promise our stakeholders that the field will be

abandoned with “no” residual risk of future leakage to

surface ?
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7 Traditional approach:

B
To be PRAed

20" shoe
522m MOD/S2imTVD %

7 Focus on current wellbore

i
| TToC133/8"
| 800m Mo/70m TVD

1 us/eeL S
1515 - 1000 MO

7 |dentify position for placement of permanent lateral barrier

> across a sealing formation and
> below MSAD (minimum safe abandonment depth)

Proposed
Y Wik reducing barrier:
N Rikirom 10104

& Sea 7 Further ALARP considerations for entire field evaluation (residual risk of future leaks)
_— | — 7 How are old abandoned wellbores left?
| - DPZ #1
B Rl T >  Can these old wellbores be improved through upcoming P&A?

TTOC 2 5/8"

> Residual risk of future migration / leaks to surface?

.......................... | Seal

95/8" B2V plug PT N | —
23110m MO/2210m TVD Sty
Hid |

B TOC plug
95/8" shoe 2583 mMD/XONMTVD
Tie ZEZAMMD/ 2950 TV 1

Beria

DPZ #2
= @ = Planned position of lateral barrier

2771m MD/2562m




Potential Causes

PP&A design - well slot focus

(existing and new barriers)

BEFORE

re
Yents,,

150 years?: Partial barriers intact?

A

e
migration

from flow
zones
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Residual risk of migration
Recovery through dynamic migration
evaluation?

AFTER

Consequence

Consequence

SOWO02INQ [213UAI0J

Consequence

Migration to Seabed?
Likely leakage rate?

Present

150 yrs?
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Field wide P&A projects are complex and requires a structured
approach:

P&A planning is already risk-based on several areas.

Start early (Front end Loading).

Data availability & quality.

Subsurface understanding is the foundation for the P&A strategy.

Large well stock of various age and design.

> Addressing old inaccessible wellbores is important (especially for mature platforms with
vast number of old sidetracks).

The guiding principle should be to ensure robustness and reduce the
uncertainty where you can.
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Value Creation through Front End Loading
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Poor project
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We safely deliver with passion

5 THRE3BO and commitment bringing
E ENERGY positive energy in all that we do.

Better Energy Together

We combine our technical We do this together as a
competency with our team, a partner or a
clients to deliver better collaborator.

Thank you -

7 Thomas Kibsgaard-Vatn

7 thomas.vatn@three60energy.com

www.three60energy.com Better Energy Together
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