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Well Integrity journey

% How transparent are we and do we have proof that our wells are safe?
> We only share within the company ?
% We share between companies ?

“* We share benchmark data in public domain ?

% How are we handling public opinion as we strive to ensure environmental safety and
retain the license to operate?

% We are open and honest about what we do ?
> We only tell what we think they should know ?
% We only respond to what they ask ?

This important event will also discuss what operators must apply to assure well
integrity and what evidence they need to conclusively demonstrate that the well
possesses the required integrity.
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What are the Well containment barriers

0O subsurface barriers for uncontrolled outflow from the well to the
Surface Leak
environment

O Casings design, cement and assurance tasks during operate

phase of the well to verify integrity of same,

a Barriers that prevent uncontrolled outflow from well to
environment

O Production casing, tubing, packers safety valves, well head and ‘Aaquife
Christmas trees and assurance tasks to verify integrity of these N
during production phase of the well.

Subsurface out

O Barriers that control the effect of loss of containment to process
0  Shutdown systems like ESD valves, pump shutdowns , gas lift shut
down, high and low pressure pilots and assurance task to verify
these.

flow

a Barriers for safe well bore access
O Valves that provide dual barrier safe access during well
intervention activities.
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Well barrier life cycle principles

Wells are designed to have two independently-tested
barriers during all well activities to prevent an uncontrolled

pletion

o

outflow from the well to the environment .

Avalid ‘as built’ should be maintained reflecting current
well status & operating limits ( barrier diagram & MAASP" )

o

o

Well ESD systems are protection for production facilities
and should be integrated with operating envelop of these
facilities

o

Production confirms operating limits and operates well

‘within these limits
X shoe strength 4

o

Production / exploration establishes end of well life cycle
and determines timing for abandonment

o

Changes over lifecycle ?2?
Leak
Corrosion N

Gaslift / water cut / H2s / CO2

oo oo

Injector
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Well integrity transparency

The 10 elements to consider to prove that our
wells are safe

1. Wellis designed and constructed in accordance with
standards, with operating conditions defined

2. Physical behavior is modeled and analyzed

3. Functional failure modes are considered and mitigated in
operating envelope

4. Safety critical elements are identified

5. Performance standards of safety critical elements are
quantified

Operating snelope

ell head

prassura rating and ESD b
= criteria

6. Maintenance plans are in place in accordance to
standards and executed with competent staff

trengih of cating
strength (S cl

eck)

7. Reliability of safety critical components is verified i

tress behavior

8. Wellis operated within its operating envelope and
Integrity performance is reviewed on a systematic basis

9. Information on compliance to operating envelope is
accessible to everyone within operating company

10. Benchmarking is conducted and shared in public domain

Strength of packs
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Q&A
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0&G Well Integrity journey

<+ Numerous of initiatives within 0&G
industry and increasing. =
< Only few initiatives in accessible domain 1 S wellnterty worshop
. X Initated SPE welintegity workshop series white paper
<+ Strategic thought forward 1

T ———

trategic theme thoughs: |
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s APISO0 annular pressure  prepore oo arted 2014 1 ntoduce processsfety s
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Governance model

Surface
~Sea /lake / swamp / “Asbuiltload case
river Verify intervention

ods
“As-built records.

“Life cycle operating.

envelope

“surface pad location

“Identify intervention

Intervention / Work over
Abandon
Well life extension
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Industry well integrity outlook

Industry will drill more wells in next decade then have been drilled in
last 100 years

Global well population is +/- 1.8 million, of which +/- 35 % has sustained
casing pressure

Public awareness and concern of zonal isolation requirements is
increasing ( USA / Australia / Europe )

Geothermal wells and CO2 sequestration wells are on the increase
Subsidence is a risk in some depleting reservoirs

Life cycle extension of aging assets is becoming a pre-requisite of
legislators

Zonal isolation challenges and assurance does need push in technology
Abandonment of legacy wells is becoming more of a focus

Industry collaboration is an inevitable pre-requisite on all topics

#—> SPE Web Events

3/25/2013

O&G Industry well integrity strategy

Strategic theme thoughts:

Well Integrity as value proposition , demonstrate

barriers are in place and transparent & accessible.

Turn White papers of workshop series into industry
standards, as appropriate.

Integration of standards, API / 1SO
Collaboration between operators, in standards & health

checks.

Adapt standards in commercial Well integrity
applications.

Publish benchmarking of Well integrity reliability and

integrity

Operational
integrity

failure data in accessible domain.

Introduce process safety as overall strategic thoughtin
well integrity.

How do we move forward as an industry [
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Design Technical
integrity

Q&A
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Thank you for your time

For further information you can contact me at

Paul.p.hopmans@shell.com
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