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CHAPTER 6 

 
CONCLUSION 

6.1 Conclusion and Discussion 

 

Failure investigations on distribution transformer have an important role in 

improving reliability and managing the risk of transformer failure. The identification 

of the primary causes of failures and subsequent analysis enables recommendations 

for corrective actions which will be helpful to avoid similar failures being occurred 

in the future. 

 

The objective of the study was to identify main causes of distribution transformer 

failures and propose measures to minimize those failures. Distribution transformer 

failure rate is high in Southern Province compared to other provinces in CEB and it 

is nearly 3%. A detail investigation procedure for failed transformer was established 

and this procedure includes onsite investigation, testing and teardown inspection 

whenever necessary to identify exact causes for failure.  

 

Transformer failed during the year 2011 was inspected and it was observed that 

lightning and overloading are the major causes to fail the transformers. It was 

observed 28% of the transformers failed due to lightning. Thunder days during the 

month of March, April and November are high and number of transformer failures 

during those months are also high. Transformer failure rate of the Elpitiya, 

Thalgaswala, Thawalama and Deniyaya CSCs are high compared to other CSC in the 

province. 

 

More than 75% of the transformers installed in the field have earth electrode 

resistance greater than 10Ω. This leads to increase the transformer failures due to 

lighting. Also different installation practices were observed in the field. Nearly 50% 

of the substations in the province are having surge arrester arrangement not 

according to CEB distribution substation construction standards. 
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Out of failed transformer, nearly 25% of the transformers were failed due to 

overloading. It was observed that the lower capacity transformers such as 100kVA 

and 160kVA have the higher probability of getting overloaded. Present distribution 

transformer protection scheme do not provide overload protection.  

 

When selecting  DDLO fuses and HRC fuses proper care must be observed to select 

with proper ratings and good quality. It was found that most of the transformers in 

the field have incorrect fuse ratings and field staffs haven’t educated well to select 

the proper fuse ratings for each transformer capacities.  

 

Expected life time of a transformer is 35 years. But it is very rare to find a 

transformer with expected life time. By considering the age of failed transformers in 

Southern Province, it was considered that the transformers failed after 18 years as 

failed due to aging and based on that, nearly 9% of transformers are failed due to 

aging in Southern Province.  

 

Due to bad workmanship, the cables are not properly connected to the MV and LV 

bushings of the transformers. Most of the time the correct lugs were not used and the 

crimping were poor due to wrong selection of dies. Excessive heat generated by 

loosely or incorrectly connected lugs weaken the bushing gaskets resulting oil 

leakages through that and ultimately the failure of transformer.  

 

Many simple practices as explained above can be adopted to improve the quality of 

transformer installations, so that distribution transformer failures can be drastically 

reduced.  
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6.2 Recommendations 

 

This study recommends the following corrective and preventive measures to reduce 

distribution transformer failures.  

• Maintain the surge arrestor earth electrode resistance below 10Ω. 

• Introduction of LV surge arrestors to protect the transformer form surges 

coming from source side.  

• Surge arrestors should be located as close as possible to the MV bushing (a 

bracket mounted on transformer tank). 

• Proper fuse selection to protect the transformer from over current. It is 

recommended to mention the fuse ratings on transformer tank or substation. 

• Augmentation of transformer on time. 

• Balancing of transformer load in each phases are highly important. 

• Proper training should be given to all the field staff to improve the 

workmanship and knowledge. 

• Crimping of lugs should be done using proper tools and correct dies.  

• Nuts and bolts which connect the cables with transformer bushings should be 

tightened with adequate torque and those should be maintained at least once a 

year.  

• The quality of transformer fabrication needs some improvements to reduce oil 

leakages through bushing gaskets.  

• Number of LV feeders connected a transformer should be limited specially 

for 100kVA and 160kVA rated transformers due to 160A HRC fuses are used 

for each feeder.  

 

 

 

 

 

 

 


