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Astrimar’s experience at supporting better P&A

2012 • Supporting qualification of alternative plugging materials  
• Development of reliability models for well plugs

• Supporting qualification of bismuth alloy casing plug and bismuth alloy wellbore plug
• Development of initial STEM-flow barrier reliability models2017

• STEM-flow plug and barrier reliability models and material database
• Assessment of cement barrier design options, including annulus cement logs for NS operator    2019

• Creation of risk-based well P&A guidance for NS Major
• Multiple non-routine barrier design comparisons with recharge and cross-flow potential
• Workgroup member to update OGUK guidance documents 

2020

2023 • Multiple projects on risk-based well P&A assessments and well barrier qualification for 
developers and operators

• Workgroup member on OEUK CCUS risk assessment guidance
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Requirement for (alternative) well barriers

Deployment 
& installation

Testing & 
verification

Well barrier 

envelope



© Astrimar 2023

0%

25%

50%

75%

100%

1 2 4 8 16 32 64 128 256 512

C
o

n
fi

d
e

n
c
e

 l
e

v
e

l

Number of monitored tests

MTY 1

MTY 2

MTY 3

MTY 4

MTY 5

0%

25%

50%

75%

100%

1 2 4 8 16 32 64 128 256 512

C
o

n
fi

d
e

n
c
e

 l
e

v
e

l

Number of monitored tests

MTY 1

MTY 2

MTY 3

MTY 4

MTY 5

Claimed confidence in operating life from monitoring

Assumed 100 years operating life 
and 90% reliability

Assumed 1000 years operating life 
and 90% reliability

Monitoring time 

in years (MTY)



© Astrimar 2023

New technologies – Generic typical experience

Early life End of lifeOperating life

Age (of barrier)
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Inherent reliability / Random failures Degradation
Wear out

Poor design
Poor manufacture

Incorrect installation



© Astrimar 2023

New technologies – The goal for alternative barriers

Early life End of lifeOperating life

Age of barrier
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Mean time to failure – Life estimate

Technology qualification 
can support this 

Reduce early 
life failures
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Guidance on Technology Qualification

OEUK - Use of Barrier Materials in Well 
Decommissioning (Issue 3)

1 Defining the qualification boundary - function, 

performance, and reliability criteria 

2 Technology maturity - Assessing against the 

qualification boundary 

3 Failure mode assessment – How can the 

technology fail to deliver its requirements, the 

likelihood, risk and consequence 

4 Risk analysis – Evaluation of the risk and residual 

uncertainty 

5 Qualification plan – Testing and analysis to address 

risks

6 Evaluation of the results – Managing residual 

uncertainty 

7 Documentation and Assurance (if no further 

testing or modifications are required)

DNV-RP-A203 (2021)
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What is a “Qualified” well P&A technology?

Material 

Qualification

• OGUK 

guidelines

• Q-FMECA

• Lab testing

Deployment 

Qualification

• ISO14310

• Q-FMECA

• Field trials

Qualified 

Barrier 

Technology

• Field 

deployment

TRL 8TRL 6 TRL 7TRL 4 TRL 5TRL 3 

ü Standard material testing

ü Long term integrity 

• Creep

• Corrosion 

ü Conformation and leak rate

ü Model simulations

ü Platform & subsea deployment

ü Established good practice

ü Demonstrated reliability

ü Monitor for early life failures

ü Deployment process and reliability 

ü Verify position and seal

ü Full scale at T&P

ü Plug performance simulation

ü Well performance simulation 

TRL 9
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Case study: Qualification of alternative barrier materials

Initial TRL 2

Q-FMECA

Design
Material

•OGUK Guidelines
•Corrosion
•Creep  

Functional 
•Leak
•Pull out
•Conformity

Deployment
• Robustness
• Reliability
• Verification
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Leak rate & 
micro annulus

Controlling 
creep

Deployment
Settling

Long - term

Interpret Translate Assurance with 
Large 

uncertainty in 

predicted leak 

rate and life 

Qualification 

results 

demonstrate 

improvement in 

predicted life
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Case study: Qualification of alternative barrier materials

Current TRL 5
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Outcomes and benefits

COST EFFECTIVE 

WHILE MANAGING 

ACCEPTABLE RISK

ENABLES ALTERNATE 

DESIGNS AND 

SOLUTIONS 

SUPPORTS RISK 

MANAGEMENT OF NEW 

MATERIALS AND 

DEPLOYMENT METHODS

OPTIMISES USE OF DATA 

TO PREDICT BARRIER 

PERFORMANCE

RISK ASSESSMENTS TO 

DEMONSTRATE ALARP

UNDERSTANDS IMPACT 

OF UNCERTAINTY OVER 

TIME



© Astrimar 2023
astrimar.com

Thank you for listening 

Questions ?

Brian.Willis@Astrimar.com
Info@Astrimar.com


