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CHAPTER 2 

PROBLEM STATEMENT 

 

When considering about distribution network, the distribution transformer is the most 

important and costliest item. To achieve the 100% electrification target in year 2012, 

more and more distribution transformers were added to the network. Table 2.1 

tabulates the number of transformers installed in the southern province under CEB 

distribution network at the end of year 2010 [01]. 

Table 2.1: Number of transformers installed in the Southern province at the end of 

year 2010 

 Distribution Area Number of transformers installed  

1 Ambalangoda 468 

2 Galle 465 

3 Weligama 389 

4 Matara 436 

5 Tangalle 451 

6 Hambantota 440 

         Total 2649 

 

The number of MV fuse links used to protect above transformers from January to 

August in the year 2010 is tabulated in table 2.2 [02]. 

Table 2.2: MV fuse usage from January to August in year 2010 

Distributaion 

Area 

Month 

Jan. Feb. Mar. App. May Jun. Jul. Aug. 

Ambalangoda 190 200 270 480 60 10 270 200 

Galle 40 90 490 75 110 290 320 110 

Weligama 160 20 300 310 385 230 210 85 

Matara 210 185 670 120 220 295 280 160 

Tangalle 505 515 990 1385 555 740 660 215 

Hambantota 310 50 665 480 690 590 430 495 

Total 1415 1060 3385 2850 2020 2155 2170 1265 
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The number of fuse links used during the period considered was unacceptably high 

and the average monthly cost for the above fuse usage was Rs. 300,000.00. The 

situation was same as for the previous years.  One of the main reasons behind this 

was improper fuse selection. For example, MV fuse ratings used to protect the 33kV 

100kVA transformer was checked in different areas and was found that it differs 

from area to area. Most of the areas have used 2A or 3A fuse while some areas have 

used 5A fuses and it was found that even 10A fuses were used.  

Compared to other provinces, transformer failure rate is slightly high in Southern 

province. Table 2.3 tabulates the number of transformers failed during the year 2008 

to 2010 [03].  

Table 2.3: Transformer failures in the Southern province form 2008 to 2010 

Distribution 

Area 

Number of transformer failures 

2008 2009 2010 

Ambalangoda 16 19 13 

Galle 8 12 20 

Weligama 7 9 13 

Matara 13 13 7 

Tangalle 6 12 7 

Hambantota 13 6 1 

Total 63 71 61 

 

Failure reasons for each and every transformer have not been analyzed in detail 

though most of those are categorized as “failed due to lightning”. But there are a 

large number of failed transformers of which the exact reasons for their failure are 

not found.  

As the demand for electricity increases, the number of transformers getting 

overloaded is increasing. Also number of outgoing LV feeders from a transformer is 

also increased to meet the demand.  
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Most of the studies done so far have been focused on short circuit protection. When 

transformers are overloading beyond the limits described in IEEE std. C57.109-1993, 

IEEE Guide for Liquid Immersed Transformer Through Fault Current Duration, it is 

noted that the life time of the transformer is getting reduced.  

Annex-3 and Annex-4 tabulates the peak time load reading data for 100kVA and 

160kVA transformers respectively in the Ambalangoda Area of CEB [04]. As per the 

data available, it is clear that most of the transformers have an unbalanced load hence 

one or more phases are loaded beyond its rated value.   

Having considered the above facts, it is very important to study and find out proper 

fuse ratings for distribution transformer protection.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


