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For minimum power loss       
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From (3) and (4), 
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From (5) and (6), 
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Note that  
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Also note 

 R1=1.2 Ω and R2=1.8 Ω 

 

Substitute the values of R1 and R2 into (9) 
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Solving (10) will give  
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From (7) and (8) 
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    As can be seen, the Lagrange method confirms the simple 

method as described above that for minimum loss, Feeder 1 

and Feeder 2 should be loaded 6 A and 4 A respectively. It 

is however important to note that the Excel method (the 

simple method) cannot be reasonably apply to complex 

distribution network. The Lagrange method is useful 

optimization tool that can be used to reduce technical losses 

in a complex distribution network [5].  

III. CASE STUDY 

    This case involves the use of Lagrange multipliers’ 

concept to reduce technical losses in ECG distribution 

system. To determine the effectiveness of the method, a 

typical substation (substation B) in Tema with three 

outgoing 11kV feeders was modelled using the CYMEDIST 

software. The modelled network was simulated to assess the 

total losses. Losses recorded from the simulation was treated 

as a base case and compared to losses obtained using the 

optimization technique.  

   The modelled network is shown in Fig.1 below. Based on 

the size and the length of the feeders, the total DC resistance 

for each feeder was calculated. 

 

 
Fig. 1 Modelled Network 

 

 

Table 1: Same load at varying I2R losses based on the feeder loadings    
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