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CHAPTER 1 

INTRODUCTION 

 

1.1 Background  

In recent years, demand for the electricity has been increased significantly. To meet 

the requirement new power lines and distribution substations are added to the 

distribution system. While enlarging the distribution system, the electricity utilities 

have to improve the reliability and the quality of supply to the consumer.   

In Sri Lanka, the distribution system consists of 33kV and 11kV Medium Voltage 

(MV) network with 400V Low Voltage (LV) network. At present, more than 20,000 

distribution transformers have been installed in the entire country to meet the 

demand. To provide continuous supply to the consumers, reliable MV and LV 

network as well as distribution transformers should be there.  

Protective devices of distribution transformers should be properly selected and those 

should coordinate with upstream and downstream protective devices to have a 

reliable supply from distribution transformers. The protection of distribution 

transformers involve in the careful balancing of many protection and operating 

concerns. Mainly the distribution transformers are protected from damaging over 

current due to overloading or short circuiting and lightning surges.  

There are many varieties of protective devices available to protect transformers from 

over current. Out of those, fuses are the most common selection due to its simplicity 

and cost effectiveness. Though it is simple, proper study must be done to select the 

best fuse rating for each and every distribution transformer capacity. 

 A properly selected fuse should not be operated during the transformer energizing or 

temporary overloading periods. But it should protect the transformer from damage 

due to long time overloads and secondary faults. The fuses must be able to remove a 

faulty transformer from the distribution system, with minimum effect to the rest of 

the system by maintaining and enhancing proper coordination with upstream 

protection devices. More importantly, a fuse must prevent the transformer from 
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disruptive failure due to high current internal faults. Also, a secondary side fuse shall 

prevent the transformer damage due to secondary side faults or excessive 

overloading.  

1.2 Motivation 

There are several ratings of fuses with different types purchased by the CEB to 

protect distribution transformers which also have several kVA ratings. Therefore, 

proper selection criteria should be established in each unit in the CEB to provide 

maximum protection for all distribution transformers to achieve the objective of 

reliable supply to consumers. But due to lack of information and instructions to the 

field staff, improper fuse ratings are used to protect distribution transformers. Hence, 

proper selection and coordination of fuse ratings for each transformer capacity has to 

be done and that should be applied to all distribution units in the CEB as a guide line.  

1.3 Scope of work  

 To find out proper fuse ratings for each distribution transformer capacities 

used by the CEB and compare it with preset fuse ratings used by the field 

staff. 

 Selection of fuse ratings for secondary side protection for each distribution 

transformer capacity used by the CEB. 

 Coordination study for selected primary and secondary side fuse ratings. 

 Study and propose new fuse types for better performance. 

 Reduce distribution transformer failures due to overload.  

 Finally, advance the system reliability and improve the life time of the 

distribution transformer.  

 

 

 

 

 

 


