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High Fidelity Ultrasonic inspection of a Cement
Bond Repair

Verification of the effectiveness of local expansion of casing to affect a
repair of a micro-annulus.

Challenge
e To prove and verify the effectiveness of a new localised casing expansion
technique for the remediation of a micro-anulus to reinstate well integrity.
e To provide high confidence data through direct measurement
e To deliver analysis on-site allowing for further remediation while rigged up.

Solution

e Use the next generation Cereus Nusonix Ultrasonic memory cement evaluation
logging tool.

e Slim hole tool, capable of measuring in variable casing sizes.

e Ultra-high bandwidth Ultrasonics provides high resolution casing internal
radius, wall thickness measurements and evaluation of the cement bond, from
a single acoustic pulse.

e Measurements are compensated for wellbore fluid velocities using an
integrated secondary time-of-flight sensor.

e No other corrections or compensation/calibration required. Providing fast turn-
around, on-site results.

Results

e The Ultrasonic tool delivered high resolution and repeatable measurements of
the cement bond developed through the localised expansion of the inner
casing.

e Tool clearly capable of measuring in variable internal diameters and casing wall
thickness changes.

e High precision measurement of the casing thinning of circa 20% due to the
expansion process, allowing accurate burst pressure determination.

e The Ultrasonic CBL run prior to expansion, provides clear indication for
selecting the optimum conditions for the use of the expansion tool to achieve
micro-annulus closure.

Summary

The Local Expander provides a less invasive, very effective and low-cost method of
Sustained Casing Pressure (SCP) or also known as Surface Casing Vent Flow (SCVF)
remediation. The use of the local expander technology can now, almost entirely,
reduce micro annulus in producing and non-producing wells by locally deforming the
casing and cement sheaf quickly and without perforations or chemicals.

The Cereus Ultrasonic Nusonix memory logging tool is effective in ensuring a high
success rate of micro-annulus remediation, by initially identifying appropriate
conditions to undertake the local expansion.



Nusonix Inspection
Initial analysis of micro-annulus
Red — good bond
Blue — poor bond

The expander has fingers that have a variable displacement distance allowing the
flexibility of correcting a gradient of annuli along the wellbore. From small gaps to areas
where both casing and cement require plastic deformation to create a seal and prevent
gas flow. Moreover, the exact same process can be quickly repeated at any target
interval for engineered redundancy to fully eradicate all micro-annuli and backside gas
flow problems with confidence.

Lab test verification of Local Expander effectiveness:
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Images supplied by Renegade wireline services.

Running the Cereus Nusonix Ultrasonic tool after the expansions provides in-situ
verification of the resultant cement bond remediation. Although the use of noise logs
and observations of the casing pressure can verify the closure of the micro-anulus, the
Cereus Ultrasonic CBL can independently verify the extent and competence of the
seal quality over the individual dents.



Below are details of the internal radius, wall thickness and cement bond over the 5
expansions.

Thickness (mm) Internal Radius (mm) External Radius (mm)

? ] ] 10 11 78 B0 a2 B6 ] 50 92 £

min —— min —— min
—Te i AR B i
s—rr — e S——

s e e

2 2 o

3 = g

3 E] =

2 400 £ <00 £ 400

H o o
3005 300 300
200 00 200

Head-tail Ratio p— Head-tail Ratio p—

Revalution
Revolution

The above CBL images are portrayed in two colour scales.



