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Background
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Commercial Union – 200 SVS 



Investigation

• Following the investigation of the Commercial Union Tx, the Oil Dashboard was analysed to spot any trends with 

similar units. 

• Our original theory of oil contamination initially led us to transformers manufactured roughly 30+ years ago. 

Correlations were found between high acidity and 2-fal with units from Babcock, NEI Peebles and NI Transformers. 

With the vast majority falling between at 1988-1996.

• The re-sampling and analysis of oil dashboard revealed that many of these units are suffering from very poor oil 

results, and in many cases breaching the 0.5 limit for acidity. This can be seen in two trends -

• 30 year old units (Radiator Issue) Total Volume – 1806 Units (359 Babcock, 1447 NEI/Peebles/NI). 

• Circa 60 year old units 



Transformers Oil Test Results



Case Studies - Auchinbee Centre 



Case Studies – Central Hotel 



Case Studies – Loreburn 



Case Studies – Riverford Road 
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Radiator Header Design

Header Design Under InvestigationTypical Header Design

Site visits with thermal cameras, and the post-mortem of the Commercial Union unit revealed the presence of a 
off-centre radiator header design. This design is prone to blockage in the presence of sludge leading to 
inadequate cooling and oil flow through the radiators. In turn the high acidity created is causing corrosion of 
internal lid, and high temperatures in the windings, reducing the mechanical strength of the paper. The worst 
affected units appear to be situated embedded in basements or in enclosures with poor ventilation and high 
humidity.

Traditional 
headers allow 
for connection 
to all radiator 
fins

This design 
only connects 
one fin to the 
header inlet 
from the main 
tank, rather 
than all 5 
restricting oil 
flow and 
causing sludge 
to form
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Unusual Tank Attached Radiator Header Design - Effects

Due to radiator punching, there is significantly less space 
within radiator fins to allow oil to circulate properly when 
compared to other radiator designs



Sampling – Colour and Smell



Investigation

• Investigations are still ongoing, but it is thought that oil supplied in the period late 1980’s to 
the mid 1990’s is at risk of significant degradation within its normal expected lifetime. 

• It has also been proven in switchgear (OR49) that where clean (unused or recycled) oil is 
used to replace severely degraded oil in units affected by oil sludging, the clean oil may also 
suffer from an increased rate of degradation after a relatively short service life.  In extreme 
cases the clean oil may also suffer from the effects of sludging.  This is due to the catalytic 
effects of the oxidation products that may remain in the tank.

• An indicator of potentially affected oil is high levels of Furfural (extraction solvent) which is 
believed to have been from the refining process.

• SPEN are still investigation the problem, but at this moment we know that a significant 
number of 11kV distribution transformers and several 33kV primary transformers are affected.
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Cigre A2/D1 R&D Dissemination Day 

Thank You
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