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A b s t r a c t 

The Distribution system is a dynamic system which requires frequent system 

augmentation to ensure customer satisfaction and opt imum system operation. Planning 

of such a system needs to consider many variables and alternative solutions in a 

complex process to select the system components at their economical size 

combination. Since distribution transformer is the major cost contributor in the 

secondary distribution network, correct sizing should be achieved via economical 

optimization in avoiding under utilization. Adoption of a global design methodology 

is preferred in this case. 

This research was intended to implement a model based secondary distribution 

planning strategy which will be capable enough to provide final solution in a 

min imum t ime with economic evaluation. The application of geometry to represent 

distribution transformer service area is helpful in the system analysis and it simplifies 

greatly the complexity of the system while allowing comparison of alternative 

arrangements in a faster manner. Several options are analyzed during this study in 

comparing actual system data of large number of distribution transformers in Lanka 

Electricity C o m p a n y ' s (LECO) l l k V / 4 0 0 V system. It is concluded that the model of 

hexagonal geometric service cell area with trapezoidal separation per feeder is the best 

fit model to represent a secondary distribution transformer service area. This selection 

is based of voltage oriented. This includes three main feeders originating from the 

distribution transformer located at the center of the hexagon. 

Set of application charts for commonly available distribution transformers are 

developed in the research. This gives faster method of investigation about voltage 

drop and power loss for a particular distribution transformer in various configurations. 

The computer program is finally implemented in M A T L A B to generate final solution 

for the opt imum transformer capacity. Existing network expansion or reinforcement is 

investigated in this program. Economic optimization is implemented in both cases 

where Genetic Algori thm is used as an optimizing technique for the first option which 

achieves converged to the global opt imum point in a few seconds. A detail case study 

is done with actual system data to verify the final results. 
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Z | Impedance of the main line (Q/km) 

Z2 Impedance of the spur line (Q/km) 

ri Resistance of the main line (Q/km) 

xj Resistance of the spur line (Q/km) 

a Feeder length (km) 

p Load density (kVA/km ) 

V L Line voltage (kV) 

T R C a p a c i t y Transformer capacity 

R Resistance of the transformer in p.u. 

X Resistance of the transformer in p.u. 

Cos© Power factor of the entire network in weighted 

Total_Load Total load connected to the transformer 

F C t x Fixed cost of distribution transformer 

V C t x Variable cost of distribution transformer 

FC m f Fixed cost of main feeders 

V C m f Variable cost of main feeders 

F C s p Fixed cost of spur lines 

V C s p Variable cost of spur lines 


