








through the radiator to cure the paint. It is thereafter sealed 
prior to storage or transport to the place of installation. 
 
It has been established in experimental analysis at the 
transformer il test laboratory that uncured 
paint will cause unnatural gassing when in contact with 
transformer oil. Elevated levels of Ethane, Carbon 
Dioxide, Methane and Hydrogen have been observed. The 
results for the oil compatibility test performed on uncured 
red oxide paint are shown in Table 5. The uncured paint 
does have a negative impact on the gassing of the oil and 
is not compatible with the insulating oil. 
 
Hydrogen content can be directly connected to the 
painting and acid preparation of radiators. Based on the 
results after de-gassing the transformer at the distribution 
substation, the levels of the combustible gasses are well 
below typical concentration levels given in                    
IEC 60599:2007 [4].  
 
 
Table 5: Results of oil compatibility with red oxide paint 
 

Component Name Reference oil Paint/Oil Sample 

Hydrogen 360 567 

Oxygen 16176 34008 

Nitrogen 231069 325783 

Methane 128 232 

Carbon Monoxide 583 655 

Carbon dioxide 574 1142 

Acetylene 0 0 

Ethylene 5 7 

Ethane 56 172 

 
 
Ethane and Methane are still present but not supported by 
other hydrocarbon gases, nor Hydrogen at this stage. The 
origin of Ethane and Methane generated after the 
degassing is gas trapped within the cellulose and core steel 
laminations. It must be emphasized that during oil 
filtration (de-gassing) sufficient passes were made to 
ensure that the more highly soluble gases are removed 
from the oil and cellulose insulation. The transformer was 
monitored closely after the de-gassing process. 
 
The specific objective was to establish whether, based on 
historical evidence, a failure could have been predicted 
prior to a power transformer failure based on the practice 
of online condition monitoring technique utilising gas 
sensors. The transformer provider distribution network 
operates a variety of high voltage equipment with the 
main goal of supplying electricity continuously by means 
of an interconnected grid. Transformers are the most 
expensive pieces of equipment in the substation and 

require a specialized skill to ensure optimal utilization 
within their lifespan. 
 
 

4. CONCLUSION 
 

The use of gas sensors as part of a transformer gas 
analyser has proof to be effective in detecting abnormal 
levels of unwanted gasses within a transformer tank. It 
was also shown how retrieved historical data from the 
analyser was utilized to establish the possible root cause 
for the abnormal high gassing of the transformer. 
Although the manufacturer claimed that it was stray 
gasses because the transformer is new, the producing of 
stray gasses need to settle at some point. The problem did 
seem to be solved when the transformer was de-gassed 
but the results after the de-gassing as well as recent 
downloaded data indicate that the level of Ethane gas is 
still increasing.  
 
The monitoring of the transformer is continuing to 
establish if other parameters have an influence on the gas 
levels or if it is the continuing problem created by the 
reaction between the transformer oil and the uncured red 
oxide paint alone. 
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