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Acceptable verification process for single barrier only

Bond logging mandatory for dual annular cement barrier

verification as well as for creeping shale barrier verification

Note that there are different methods to verify the integrity of annular 
barriers, besides acoustic logging: passive noise logging, temperature logging, 
and hydraulic pressure testing are among the most commonly used 
verification methods. New tools using multi-physics or nuclear measurements, 
and new techniques using tracer gas are also being developed.

20th April 2010



Can we trust acoustic cement bond logging?

Wouldn’t it be nice if we could:

◼ Visually inspect cement that has been in an oil well for 

decades and assess its quality in a direct, measurable 

way?

     AND

◼ Determine how good a correlation there is, between 

the quality of a cement bond (determined via cement 

bond logs) and physical leakage?



Can we trust acoustic cement bond logging?

VALHALL DP P&A CAMPAIGN – A15 well

◼ Two cemented “sandwich” sections (9 5/8 x 13 3/8) retrieved from Valhall A-15 

well (drilled in 1985) during P&A campaign and kept for further studies and 

relogging onshore (NORCE P&A Innovation Program)

• Transition joint (containing TOC, 119 m – 131 m)

• Fish #11 (251 m – 263 m)

◼ Pressure tight bulkheads installed on both joints prior to logging

◼ Study included acoustic log measurements, annulus leakage tests (water and 

gas), noise logs, cement core analysis (petrophysical, chemical, mechanical)

◼ Cement log analysis was then compared with the physical measurements of the 

well barrier quality
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Cement Bond Log Verification

Log results from Fish # 11

Top Fish #11

Bond quality Classification:

Moderate to Poor

Likely Barrier material?

No

Bottom Fish #11

Bond quality Classification:

Moderate to High

Likely Barrier material?

Yes

But what does it look like, in real life?



Cement Bond Log vs Physical Leakage Measurements (1)
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Cement Bond Log vs Physical Leakage Measurements (2)
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So, Acoustic Logging can be trusted, but…

◼ Many different acoustic logging tools with various types of measurements and various degrees of circumferential 
accuracy
• Acoustic logging is based on acoustic waves propagating in the well. There are two subtypes: Sonic logging is lower-

frequency (10–80 kHz) and nondirective, while ultrasonic logging is higher-frequency (0.1–2 MHz) and directive
• Sonic CBL/VDL
• Sonic Segmented Bond Tool
• Ultrasonic Pulse Echo
• Pitch Catch
• Wireline vs Drill Pipe

◼ Can acoustic logging alone suffice to assess zonal isolation in all cases?
• New multi-physics technology
• Combination acoustic + ?? (nuclear, noise log etc)
• Interface cement/formation

◼ The case of the microannulus
• Wet / Dry
• Size?
• Leakage path?

◼ Potential artefacts
• Impact of non-homogeneous mud when logging

◼ Processing and log interpretation
• No Standardization for processing (time domain, frequency domain..) nor interpreting log data
• No standardized criteria for what constitutes a well barrier element based on log measurements
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Cement Bond Log Interpretation – lack of standardization
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Consequence ? (same log, different interpretation)
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STRICT LOGGING CRITERIA FOR 

BARRIERS AND HIGH GRANULARITY

RESULT: «CUMULATIVE» BARRIER INTERVALS & 

30m TOTAL BARRIER LENGTH

«RELAXED» LOGGING CRITERIA FOR 

BARRIERS AND LOW GRANULARITY

RESULT: «CONTINUOUS» BARRIER INTERVAL & 

90m TOTAL BARRIER LENGTH
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“Continuous” vs “Cumulative” approach

If the “Cumulative” approach were to be disallowed, 

what would be the potential consequences?

◼ Remediation

• P&A

- Perf, Wash & Cement

- Section milling

- Other

• Well Construction

- Sidetrack

- Re-drill

◼ Lowering the quality of cement evaluation?

◼ Deviations

• Risk of “paper exercise”?

Can we successfully

PWC in this situation?

Is the cost of remediating a 

cumulative interval in order to 

try to obtain a continuous one

a good value proposition?
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Well Integrity Forum – “Cumulative vs Continuous” Project Proposition

• ClarificationsNORSOK

• Norwegian regulators

• NCS operators
Alignment

• Data Interpretation

• Technology
Technical 

Report



◼ Identification of the type of material behind casing: gas, 

liquid, cement, shale, barite?

Interesting developments
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◼ Ultrasonic cement bond logging on Drill Pipe. Wireline 

no longer required..

◼ Dual casing / Through-tubing cement bond logging



Q&A
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