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Agenda 

• Cement Evaluation Through Two Tubulars
• Technology Evolution
• Challenges – Pipe Eccentricity and Annulus A Material
• Correction – Pipe Eccentricity and Annulus A Material

• Level of Answer Products
• Case Study Example
• Value of Measurement



Traditional Single-String Barrier Evaluation
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Dual-String Barrier Evaluation – An Approach

 Challenges
– Two pipes
– Two wellbore fluids
– Pipe to Pipe positing (Geometry)

 Approach

Advanced Sonic
(0.5-20 kHz)

Ultrasonic 
(100-500 kHz)

A – 1st annulus
B – 2nd annulus



Technology Deployment - Journey 

Field Trial 2018-2022 Modeling Example



Pipe-to-Pipe Position makes any Difference?

A Liquid, B Solid A Liquid
B Solid w/channelCentered Eccentered B Liquid

The figures above illustrate the importance of pipe-to-pipe position in the 2nd annulus evaluation, and not knowing the position may 
cause uncertainty in the answer. The position is determined using ultrasonic TIE (Third Interface Echo) physics



Understanding Annulus A behaviour and Inner Pipe standoff

SPE-210699-MSRedefining Well 
Abandonment Strategy: Tipping the Scale 

Towards Greater Cost and Operational 
Efficiency Through a Novel Multi-Layer Steel 

Barriers Cement Bond Logging

Sonic Based Tool is affected by Tubing 
Eccentricity Effect – M Field Example
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Addressing Measurement Challenges
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Case Study - Cement Evaluation Objectives





Plug 1







9-5/8 Cement Map 13-3/8 Cement Map



Summary

Client
PTTEP DW Malaysia (SPE-219593-MS Aug-24)

Objective
• Set 3 plugs across the production zone, 
the caprock, and at surface to safely P&A the well
• Detect trapped gas near surface in A-annulus

Challenges
• Unknown 13 3/8” barrier status, unknown 9 5/8” 
annulus status and eccentricity profile
• Multiple costly contingencies

Solution/Result
• Good single-string bond eliminating PWC
• Dual string evaluation eliminating 9 5/8” casing pull
• Good B-annulus bond eliminating 9 5/8” and 13 3/8” 
section milling
• Optimum depth for plug#2 with no barite sag and 
minimal eccentricity enabling successful plug



Value of Measurements

Barrier
Insight

Sustainable
Execution

Actual days

Days (technologies 
not used)

Optimize 
Operations

De-risk 
Project

Provides bond quality for 
two strings simultaneously 

in a single run

Eliminated 1 section mill
PWC depth refinement

Over 2 days of rig time 
were estimated to be saved

The total reduction in 
Scope 1 emissions 

320 metric tons of CO2e 

2



STD Tool (OD depend on inner pipe logged)
Inner Pipe 5 ½, 6 5/8, 7, 9 5/8
Outer Pipe 7, 9 5/8, 10, 10 3/5, 13 3/8

Slim Tool  2 1/8-inch OD (On going field trial)
Inner Pipe 3 ½, 4, 4 1/2, 5
Outer Pipe 6 5/8, 7, 7 5/8, 9 5/8
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Track Record
• Proven at ~120-130 wells Q2-24 in 

North Sea, GOM, Australia, South East 
Asia, Middle East

• Slim version field test ongoing, 
performed ~> 30 wells Q2-24

Axial Bond 
Index

Segmented 
Image

Azimuthal 
Acoustic 

Impedance

Azimuthal 
Flexural 

Attenuation

Dual-String 

Outer casing

A-annulus

B-annulus

Inner tubing 
or casing

Acoustic 
Impedance

Flexural 
Attenuation

Single-String 

• Blind test run inside 7-in tubing in 9 
5/8-in casing 

• Removal of inner 7-in tubing 
• Comparison run in single 95/8-in casing 

• ORSOK D-010 standard requires 
segmented and azimuthal data

Validation Log & Level 4 Example
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Answer Product Level

Level B-Annulus Deliverables Radial Direction

360° azimuthal map

Correction Type

Environmental,
Formation

1 Basic bond index —

3 Segmented bond log Environmental

2 Corrected bond index Environmental

Presenter
Presentation Notes
With the richness of the array sonic and multi-modality ultrasonic measurements, we are able to provide different levels of answers to suit your well objectives and operational requirements. The simplest answer is the Level #2  Corrected bond index view, to know the top of cement/solids and as well as to know the intervals of poor or moderate bonded sections, which is environmentally corrected ( pipe to pip standoff ) and not affected by A-annulus  fluid change. The next level #3 of PHYSICS based - answer is the segmented image derived independently from the eight azimuthal receivers and monopole transmitter for knowing the bond quality around the casing. The most advanced answer product provides 360 deg high-resolution images to evaluate the B-annulus. 




Dual Barrier Evaluation Toolstring
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