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The Life of the Transformer is the life of 
its insulation system

The Process of Insulation Degradation
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TRANSFORMER OIL/PAPER EQUILIBRUIM
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Mozal Smelter
Substation Transformer SerialNumber SamplingDate Water kV Acidity
SUB 07 7100-TFP-353        T2590/11 17-10-2002 21 48    0.21

The oxidation stability, also known as the life test of an oil, will give an 
indication of the oil’s ability to withstand ageing in the form of oxidation 
and will give an indication of the life expectancy of an oil”
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Sappi Fine: Paper Mill
Rating: 1250 KVA:               Voltage11kV/546v
Oil Volume: 1305 Liters:        Non Conservator

Analysis/Diagnosis: Insulating oil failed 
tests indicating a sludging condition
Note: This level of acidity can induce corrosion

Recommended: Removal from service for oil 
replacement/purification with internal flushing
Note: This unit had in the past under gone Power-On 
purification to remove water  

Findings: Internal corrosion/sludge caused 
by excess water and Acidity
Note: A common problem with Non Conservator 
Type Transformers

Savings: The unit was properly repaired at a 
works facility

Note: In service failure could have resulted in 
significant production losses
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Transformer Failure caused by contaminated insulating oil

BACKGROUND/HISTORY

Introduction.

The unit was removed from service recommended a full internal inspection to identify a possible 
thermal fault of low temperature

The Dissolved Gas from this point indicates normal internal operation i.e. there has been no 
significant production of Fault Gases.
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The transformer circuit breaker tripped 2-3 minutes 

after Re-energising on load
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The mechanism of failure is as follows.

The primary fault was a flash over on the center phase of the Off Load Tap Changer 
Mechanism
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This process of maintenance resulted in contamination of the insulating oil by water and 
particulate matter. This combination of water and particulate matter lowers the 
dielectric strength (kV) of the insulating oil unto 90% 



® Copyright 2001TCS

IEC 422 Section 12.1 Replacement of oil transformers rated below 72.5 
kV and in switchgear and associated equipment ”There should be as little 
aeration as possible during the filling of tanks and, as far as possible the 
end pipe should be held below the surface of the oil in order to avoid 
splashing; alternatively the tanks should be filled from the bottom. There 
should be a standing period of not less than 12 hours to allow de-aeration 
before commissioning transformers (one hour may be adequate for 
switchgear)
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The vertical or axial force causes the low voltage and high voltage windings to shift 
with respect to each other, a condition called “telescoping” These forces make the 
windings take positions that will increase the magnetic flux of the system. If two 
windings are in series, the electromagnetic force varies as the square of current e.g. a 
short-circuit 20 times normal will produce 202 (or 400 times) the normal stress.  
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Failure costs
Rewinding

Not Included
Down time
Transformer Hire costs etc
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CONCLUSION.
The transformer prior to 12-02-2005 was indicating normal 
operation. 
There was no evidence of any internal fault occurring based on 
the Transformer Oil analysis. 

The recommendation for an internal inspection was not based on any 
accepted Diagnostic codes and appears to be based on financial gain.

The maintenance procedures resulted in the 
transformer failure and they must accept liability
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ENGEN REFINERY
Failure of 11/0.4 kV: 800 KVA Transformer

Primary Fault: Arcing from HT leads to the side of the Main Tank: Distance of arc ± 300 mm

Ingresses of  contaminated oil into the unit causing failure at the Peak Loading cycle 
Caused by improper maintenance: The Conservator tank was not Inspected or purified:

Unit failure 2 days after Oil purification-maintenance

Cost of failure: Repair: rigging: transport: Generator Hire etc
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Purify Purify Purify

Broll Property : 11 kV : 800 KVA

Water ingress from oil purification: Note Trend Line
The moisture content of a transformers solid insulation plays a major role in determining a 
transformers length of life. The expected life of a transformer is reduced by 50%, every time 
the moisture content of the solid insulation doubles.
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Transformer Maintenance/purification cost comparison

SHELLCHEM HOSAF FIBRES

Number of purification 3 35
Cost of purification @ R 
2500 R 7 500 R 87 500

This comparison is drawn to the Shell Chemicals Plant that has 
five transformer of a similar Voltage classification and KVA rating 
with data used from 1996 to 2004.
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Example: Shellchem showing what is a normal trend

Are you doing cost effective maintenance? 

Example: Hosaf showing what trend ?
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