
 

 

 

CASE STUDY 

THE EARLY DETECTION OF INTERNAL FEATURES WHICH 

PRODUCED CABLE FAILURE IN HIGH VOLTAGE TESTING 
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In this case study, continuous image and measurement data was acquired by UltraScreen as 
part of their standard operational activity on a client’s line, at a sample resolution of about 
270μm along the TOTAL length of the cable. With the auto-detect threshold values within 
the system set as agreed with the client, several interesting features - like the one detailed 
here – were detected as features of clear concern. 

During the normal post-production HV testing the cable in fact failed. Checking back with 
the digital data record for the site (as captured automatically by UltraScreen) the position of 
this feature was found to coincide exactly with the position of the cable breakdown. 

Once it was confirmed that the number and distribution of such features along the cable 
made it uneconomic to repair the cable, the cable was scrapped – as this was the cheaper 
option. Not only did the information provided by UltraScreen allow the client to make a 
better & informed decision - immediately saving money - it also provided invaluable 
feedback into their ongoing cable quality improvement programme. 

So a decision had to be made by the production management team – to repair or to scrap 
and remake the cable? And this is where the benefits of UltraScreen’s unique capability to 
scan the whole cable in such high fidelity really became clear. Instead of making such a 
costly decision ‘blind’, an informed decision could be made based on an examination of the 
digital data record for the remainder of the cable. 

As imaged ultrasonically by UltraScreen 

What does a cable breakdown look like 
BEFORE it breaks down ! 



 

 

Higher resolution image 

Secondly, the cause of the ‘breakdown’ feature was identified! Looking at the Inner Screen 
Thickness plots – in areas away from the breakdown – a clear repeated pattern can be seen 
during which the Inner Screen Thickness varies by about 200μm. By understanding that 
UltraScreen measures the Inner Screen Thickness to the outer surface of the conductor tape, 
this pattern is easily seen to be that of the normal tape winding, with the minimum Inner 
Screen Thickness occurring where the tape overlaps onto itself. Now, as the position of the 
protrusion at the conductor surface coincides with the expected position of such a tape 
overlap, the cause of the protrusion can be seen to be a fault in the winding of the tape that 
has caused a ‘tape ruckle’, some 450μm high, to occur. The presence of this tape ruckle has 
affected the extrusion of the Inner Screen, producing a Fall-in at the Inner Screen surface of 
220μm, resulting in the observed thinning of the Inner Screen down to a value of some 
710μm at its thinnest – about 55% of normal average Inner Screen Thickness. 

So, in summary, UltraScreen’s unique whole cable scanning, imaging, measuring and 
detection capabilities provided the clear benefits in this case study of: 
x Detailed information supporting a decision to scrap the cable with significant savings. 
x Increased understanding of breakdown features to support informed future production 

line decisions. 
x Direct diagnosis of the cause of the breakdown feature allowing the client to focus on 

mechanisms to improve this aspect of the overall production activity. 

Firstly, by allowing the client to get a clearer understanding of the measured characteristics 
of a ‘breakdown’ feature, this allows for a more informed decision to be made should such 
features be automatically detected in a future production run. 

CLOSE UP IMAGE PRODUCED BY ULTRASCREEN OF THE BREAKDOWN SITE 



 

 

 

Inner Screen 
surface showing 

Fall-in Depth 
= 220μm 

BREAKDOWN SITE AS MEASURED 

ULTRASONICALLY BY ULTRASCREEN 

Inner Screen 
Thickness in micron 

showing : 

Average Screen 
Thickness = 1300μm 

Breakdown 
Thickness = 710μm 

Conductor surface 
showing : 

Protrusion Height 
= 450μm 



 

What other features can UltraScreen detect? 

 

Top Left 
Inner Screen disturbance caused by conductor 

Left 
Screen thinning to minimum thickness 
And many more....... ! 

Top Right 
Major inner screen disturbance during extrusion 

The ultrasound representations of the cable scan shown above are a completely new vision for the cable making 
industry. They offer both the cable maker and the end user a completely new level of knowledge about each of the 
extruded layers, and about the overall quality of the whole length of the cable. For the first time, it is now possible to 
determine which sections of the overall length of cable are likely to cause any issues when it comes to the potential 
for electrical breakdown. 

Until now, QA personnel have had to rely on visual inspection of slice samples to determine the sizes and levels of 
inclusions in the extruded cable. Small inclusions (usually less than 100 micron) are inherent throughout the whole 

cable, mainly the result of poor melting or inconsistency in the raw polyethylene pellets purchased from the few 
industry suppliers. Of course X-ray equipment is available to give average layer information, but the high degree of 
signal averaging usually means that rapid fall-ins or protrusions cannot be detected. With ultrasonic scanning from 

Acuity Products, all of the geometric layer thicknesses are captured at 16 points around the cable every 16 ms 
(approximately 250 microns at line speeds of 1m/min) together with all feature data such as protrusions, fall ins, 

voids and contaminants along the whole of the cable length. 

A new vision, bringing new knowledge to the manufacturers and purchasers of HV & EHV extruded cables. 



 

 

TECHNOLOGY -  BASIC PRINCIPLES 

 

 

16 channels are shown in 2D 
format which represents the 
total 360 degree view of the 
cable under evaluation 

LEFT : 

A    RING OF 16 ACOUSTIC TRANSDUCERS 
SURROUND THE CABLE AS IT PASSES 

SLOWLY THROUGH A WATER TANK 
INSIDE ULTRASCREEN. 

Cable is scanned through 360 degrees every 16mS. 
This equates to a full scan of cable parameters and 
features every 250 microns (at 1 m / minute typical 
line speed). 

BELOW 

Energy from the transducer is transmitted to the cable 
via the water. Energy is reflected back to each single 
transmitter / receiver at every boundary where the 
acoustic impedance is not matched. 

Single channel representation 


