‘u c E R E U s Nusonix - Ultra-high-broadband Ultrasonics

ULTRASONICS

A compact, slickline casing and tubing inspection tool, featuring
significantly improved resolution and accuracy compared to currently
available, first-generation ultrasonic tools.

Based on patented ultra-high fidelity ultrasonic waveforms produced by
the Cereus Engine processing techniques, this tool delivers the optimum
acoustic signal at the target. This allows the tool to directly measure the
internal radius and thickness of casing and tubing and provides a 360°
high resolution cement bond image with two complimentary high
sensitivity measures, Micro-debond & Bond Log, providing unparalleled
inspection of cement sheath micro-annuli.

Capable of high accuracy measurements of casing and tubing having
thicknesses of between 3mm and more than 42 mm. Uses the Cereus
Engine to produce unparalleled time domain fidelity and ultra-wide
bandwidth in the frequency domain (operational bandwidth: 500kHz
and more 3.2MHZ).

This ultra-wide bandwidth delivers the highest precision and accuracy
of casing wall thickness available to the industry.

The Nusonix tool has been engineered to be smaller and lighter than
existing ultrasonic tools, making it both quicker to use and more cost-
effective to run than any other ultrasonic tool in the market.

A complete report of the processed CBL, internal radius and wall
thickness can be available on site within 2 hours. LAS3 files are readily
output to Warrior and other reporting and log analysis packages.

Applications

* |dentify downhole leaks and integrity issues.
* Inspection of deformed tubulars

* Positioning of subsequent casing strings

e Corrosion inspection - internal and external
« Cement bond imaging

* GRE and Composite tubing.

Features and Benefits

* Slickline conveyed 2.285” or 2.756” diameter memory logging tool
*  Capable of logging in tubing as small as 3.5” and casing diameter up to 20”

* Capable of measuring layered composites (PVC, HDPE, and GRE lined
liners)

» Contactless sensor - No tubing/casing damage

*  360°, high resolution, high accuracy measurements
* Thickness resolution <O.1mm (0.004”)
* Internal radius A resolution >0.2 mm (0.008")

«  Cement Bond evaluation with two powerful measures, Micro-debond and
Bond Log

«  Capable of measuring in liquids (oil/water/brine)

*  Logging speed: 20m/min (low resolution) 10m/min (standard resolution),
and 5m/min (high resolution)

*  On-site PC based data and report processing

«  Output data LAS3 to industry standard well integrity (2D/3D) visualization
packages

« Complete download of processed data 90 mins.

POWERED BY THE

CEREUS
@ ENGINE
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\_/ c E R E U s Nusonix - Ultra-high-broadband Ultrasonics

ULTRASONICS

Direct comparison with a 60 fingered multi-fingered calliper
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High resolution direct measure of internal radius and wall thickness.
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‘u c E R E U s Nusonix - Ultra-high-broadband Ultrasonics

ULTRASONICS

High resolution detection of External corrosion

The thickness measurement of the Nusonix ultrasonic logging tool provides a previously unseen level of
precision, providing high resolution inspection of external tubing corrosion and erosion. The illustration
below, demonstrates the sensitivity of the Nusonix thickness measurement in 4 %” tubing. This field example
clearly identifies significant corrosion and pitting on the tubing outer surface with up to 50% metal loss.

[Buiid Plots| DT Joos/ Too\ 20031214713 _46_SAT\orocessed_resuts 0505 imperial Dict from 20231234 162547 (27101 Feet) 1o 2023-12.14 163150 (26502 Feet], Using measured 505, Centralisation ON
Q
Thickness (Inches) Thickness = Internal Radius (Inches) Internsl Radius Echo Level
age Ange Ange

202

2!

d

Internal Imaging

The level of intensity of the reflected ultrasonic signal provides a highly sensitive, albeit dimensionless image
of the internal surface of the tubing, as well as being extensively used in the QC of the measurements.
The image below illustrates the effectiveness of the echo level to provide insight into the inner details of a
horizontal Frac valve.
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Ultrasonic cement bond imaging
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Metres

CEREUS

u ULTRASONICS

Cement Bond Imaging

CU-DC-000292 Rev3

Air hose

Top of foam tyre

Control line

Hose

Nusonix - Ultra-high-broadband Ultrasonics

High resolution, direct measurement of acoustic
impedance of the interface of the outer face of the
casing in contact with the material beyond.

Two methods are employed to infer cement bond:

e |nspection of the decay in energy of the acoustic
reflection from the outer surface of the casing

(DECR) - Micro Debonding

e [Inspection of the amplitude of the casing ring
normalised to the energy input (NTE) - Casing
dampening - Similar to existing UCI

Blue - Bad bond
Red - Good bond
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Proven to provide high definition CBL
imaging through 26mm thick casing

Metal stand-off
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ULTRASONICS

‘u c E R E U s Nusonix - Ultra-high-broadband Ultrasonics

The Nusonix tool provides two complimentary measures of the material in contact with the external casing
wall. The measure of the energy decay of the casing back wall reflection (Micro-debond) provides
information of the medium in contact with the casing external wall. The Bond Log measures the amount of
casing “ring” for a given ultrasonic input energy. (This measure is similar to existing USI tools) and indicates
the "bulk load” damping of the casing.

The understanding of these two measures, provides a greater understanding of the cement bond and the
presence of channels, and especially and presence of micro-annuli.
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NUSONIX - uitra-high-broadband Ultrasonics
ULTRASONICS

On-site data processing and reporting

A simple PC based tool set-up, data download and processing software suite can produce on-site reports
providing internal radius, wall thickness and processed cement evaluation without complex environmental
and wellbore corrections. The software can also present a number of quality control metrics, as well as
pressure and temperature. The data is simply merged with a depth encoder file to produce, a variety of
data displays and output data files (LAS2, LAS3).
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Technical specifications

Slickline Conveyed

Top connection 15/16” or 11/16” SR

Transducer Configuration

Single rotating

Tool OD

2.285” (58 mm) or 2.756” (70mm)

Min. Operating Pressure (ligquid)

O psi (O Bar)

Max. Operating Pressure

10,000 psi (690 Bar)

Max. Operating Temperature

10°C

Service

Sour service compatible

Tool Length

4.04m (1 battery) 5m (2 batteries)

Tool Weight (1 & 2 Battery)

42 kg - 50kg

Tubing Operating Range

31/2" - 95/8" (larger diameters possible up to 20”)

Stand-off Range (Fluid)

30 mm - 100 mm

Stand-off Range (Gas)

22 mm - 100 mm

Well Fluid Compatibility

water/oil/brine/gas (calliper only in gas > 30 Bar)

Battery/Memory Life

2000m - Hi resolution, 4000m - Norm resolution

Logging Speed

Hi resolution: 5m/min, Norm resolution; 10m/min

Angular Detection

60 samples/revolution @ 160 RPM

Detection Resolution

Down to @ 6.0 mm defects

Wall Thickness Resolution <01 mm
Calliper Accuracy <0.2mm
Communication Interface USB 2+

Data Processing Onsite PC

Download Duration

Approx. 1/3 of logging time

Centralised

Integrated centraliser (rollers)

Integrated Sensor

Pressure, Temperature, IMU

Environment Correction

Wellbore medium (Fluid Velocity)

Note: Other sizes, configurations and pressure ratings are available to meet most applications, for more information contact Cereus Ultrasonics directly

Nusonix

One tool - One solution
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