
 
 
 

Tubing Deformation 
 
As a result of identified casing deformation, to use the Cereus Nusonix Ultrasonic 
logging tool to identify casing and tubing issues, in readiness for a workover. 
 
Challenge  
 

• Wells in locations of active tectonic movement, flowing formation or 
subsidence are likely prone to casing movement and deformation. 

• A previous work-over had identified an initial onset of casing deformation and 
the client wanted to investigate the extent of the deformation prior to a future 
work-over operation. 

• Casing deformation measured at between 2433m – 2435m. 
• The tubing was 4½” in 95/8” casing, the well was an oil producer with an ESP 

pump. 
 

The Solution 
 

• To run the Cereus Nusonix ultrasonic tool to locate the casing internal radius 
through the tubing (see cased study 3)  

• The secondary objective was to inspect the production tubing, measuring both 
internal radius and wall thickness to identify damage or deformation. 

 
Results 
 

• The ultrasonic tool delivered high resolution and repeatable measurements of 
the tubing internal radius and wall thickness. 

• Due to the very high viscosity and wax content of the oil in which the Nusonix 
tool was run, the return signal from the casing was too weak and in-consistent 
to provide a reliable casing position. 

• The Ultrasonic tool delivered high resolution tubing internal radius and wall 
thickness and clearly identified tubing offsets at the location of the known casing 
deformation. 

• Owing to the geometry of the transducer relative to the integral centraliser, the 
tool has an ability to measure tubing shift to a high degree of accuracy and 
resolution. 

• The multi finger calliper (MFC) run in the well with the Ultrasonic tool failed to 
detect this tubing shift, owing to the MFC being centralised on the measurement 
fingers. 

 
 
 
 
 

CASE STUDY No 4 



 
 
Summary 
 
The Cereus Nusonix Ultrasonic tool was run in tandem with a 40-finger calliper (MFC) 
on slickline. The primary objective of the logging operation was to determine the extent 
of the casing deformation  previously identified. 
The log was repeatedly run at logging speeds of 2m/min, 5m/min, and 9m/min over 
the section of interest.  The Ultrasonic tool failed to directly identify the position of the 
casing through the production tubing. This is attributed to the very high viscosity and 
wax content of the oil in which the tool was being logged, causing significant absorption 
of the received acoustic signal energy. Although this signal was visible in some areas, 
the weak signal quality prevented accurate interpretation of the casing position.  In 
future operations, the well bore fluid should be displaced to water. 
The Ultrasonic tool recorded high resolution internal radius and wall thickness 
measurements. Over the section of interest, the repeat logs recorded were highly 
repeatable, identifying a directional shift of the tubing at the same location as the 
casing deformation. 
 

 
 



 
 
 
Results 
 
The repeat runs over the zone of interest at the various logging speeds provided highly 
repeatable results, showing tubing deformation either side of the known casing 
deformation interval of 2433m-2435m. The points of maximum tubing deformation 
were at 2428m and 2437m corresponding to tubing connections and at depths where 
ESP cable clamps are positioned.  
 

 
 
Observed points of maximum “shift” of the tubing. The 3D image below is generated 
on-site using the Cereus software.   
 

 
 

 
 
 
 

Deformation zone – Motion compensation

The three passes over the area were compared and the same result was observed: 

2m/min pass 5m/min pass 10m/min pass

Deformation of the tubing was observed at ~2427m and ~2428m.
Internal and external radii are shown in mm on the heatmaps. 

Deformation zone – Motion compensation

For a different perspective on the deformation 
area, the motion compensation was turned OFF 
and the data reprocessed.

14m pipe length

(#1)

The area where hints of some artefacts (#1) that were 
shown on the 3D plot with motion compensation ON, 
was shown to be the main area of the deformation.  

This can be seen on the 3D plot with motion 
compensation turned OFF.

2428m

2437m



 
 
 
 

The logs below once again show the tubing deviation at the two points corresponding 
to tubing connections either side of the casing deformation. The tubing offset is 
measured to be in the region of 5mm-6mm 
 

 
 
Further analysis using the typical MFC reporting format, clearly shows the two areas 
of tubing shift. 
 

 
 
All the above plots and images of the tubing deformation were with the tool motion and 
centralisation compensations algorithms turned OFF. It is important to understand that 
the standard motion compensation techniques used in tubing and casing inspection, 
would normalise this type of tubing deformation. Below, is an illustration of the same 
data set with the compensation algorithms switch on. 
 

Deformation zone – Motion compensation

The deformation area was also observed 
on the line graph.

Motion compensation OFF.

Deformation coincides with joint 
connections.

Deformation zone

2428m

2437m

MFC representation of the ultrasonic
internal radius measurement showing
deformation at ~2437m and 2428m



 
 
 
 
 

 
 
Conclusion 
 
Although the initial goals of directly measuring the casing position were not achieved 
in this case, owing to the high viscosity fluid the tool was operating in. The overall 
objectives were delivered through the observation of the casing now pushing on cable 
clamps attached to the tubing. These results provide compelling evidence of the 
casing now being in contact with the tubing and highlights a potential problem for the 
future workover operation to recover the ESP. 
The ability to detect this tubing shift is unique to the Cereus Ultrasonic tool, as a result 
of the geometry of the acoustic transducer to the centraliser and the resolution of the 
measurements. 
The multi finger calliper (MFC) was run over this section at the same time as the 
Ultrasonic tool. Owing to the tool configuration and design, which centralises the MFC 
on the measuring fingers, it failed to detect the tubing deformation, with the motion 
compensation switch on and off.  
 

Deformation zone – With and without compensation

3D plots comparing with and 
without motion compensation.

With motion compensation Without motion compensation
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