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Society of Petroleum Engineers

The Journey of well Integrity
By:  Paul Hopmans  
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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

� Subsurface barriers for uncontrolled outflow from the well to the 

environment. 

� Casings design, cement and assurance tasks during operate 

phase of the well to verify integrity of same.

� Barriers that prevent uncontrolled outflow from well to 

environment 

� Production casing, tubing, packers safety valves, well head and 

Christmas trees and assurance tasks to verify integrity of these 

during production phase of the well.

� Barriers that control the effect of loss of containment to process

� Shutdown systems like ESD valves, pump shutdowns , gas lift shut 

down, high and low pressure pilots and assurance task to verify 

these. 

� Barriers for safe well bore access

� 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 

outflow from the well to the environment .

� A valid ‘as built’ should be maintained reflecting current 

well status & operating limits  ( barrier diagram & MAASP’ ) 

� Well ESD systems are protection for production facilities 

and should be integrated with operating envelop of these 

facilities 

� Production confirms operating limits and operates well 

within these limits

� Production / exploration establishes end of well life cycle  

and determines timing for abandonment.

� Changes over lifecycle ???

� Leak 

� Corrosion 

� Gaslift / water cut / H2s / CO2 

� Injector  4

The 10 elements to consider to prove that our 

wells are safe

1. Well is 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

6. Maintenance plans are in place in accordance to 

standards and executed with competent staff

7. Reliability of safety critical components is verified

8. Well is 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 

Well integrity transparency
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Q&A
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1998 

Introduction Norsok
D10 

2000

Forums and operator 
awareness 

2004

Development of WI 
management systems

2005  

1st SPE Well integrity 
workshop  in The Hague

2006

API 90 annular pressure 
management 

2008

Multiple Well integrity 
events around the globe

2010 

New work proposal Well 
integrity operate phase 
OGP / ISO 

Norway developed OLF 11 
Guidelines for WI 

2011 

UK O&G developed WILF , 
well integrity life cycle 

API 90 update and 
onshore section started 

2012

Initiated  SPE well integrity workshop 
series 

Completed Working draft ISO

Initiated  New work proposal Well 
integrity life cycle governance OGP / ISO 

Started planning WI SPE workshops with 
themes and focused steering teams 

- Brazil - Subsea wells 

- Canada cyclic steam wells

2013

- Europe Well Integrity current 
perspectives with barrier study cases

- Qatar - Current challenges and future 
perspectives with focus on corrosion 
management

2014

- Malaysia offshore and deepwater 
issues 

- Australia  Coal bed methane 
development issues 

- US Onshore un-conventional zonal 
isolation

2015

SPE well integrity workshop 
series white paper.

Strategic theme thoughts:

- Well Integrity as value 
proposition 

- Continuation of workshop 
series 

- Integration of standards, 
API / ISO 

- Collaboration between 
operators , in health checks 

- Adapt standards in Well 
integrity applications. 

- Benchmarking of Well 
integrity reliability and 
failure data .

-Introduce process safety as 
overall strategic thought in 
well integrity 

1988 

Development of  
Sintef Well 
equipment reliability 
data base

O&G Well Integrity journey  

� Numerous of initiatives within O&G 

industry and increasing.

� Only few initiatives in accessible domain

� Strategic thought forward 
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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
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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 / ISO 

� Collaboration between operators, in standards & health 
checks.

� Adapt standards in commercial Well integrity 
applications. 

� Publish benchmarking of Well integrity reliability and 
failure data in accessible domain.  

� Introduce process safety as overall strategic thought in 
well integrity.

� How do we move forward as an industry

Design 

integrity

Technical 

integrity

Operational 

integrity
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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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