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For the modified power system of problem 2-2, draw the equivalent a) Y-Y and b) ∆-∆ 
power systems.  I.e., combine all the impedances into a single equivalent impedance YZ  
or Z∆ . 
*********************************************************************************** 

 
From prior problem, per-phase equivalent circuit- 

 
*********************************************************************************** 

a) Y-Y configuration 

rms277.1 30  VanV = ∠− °  

Get the other two phase voltages by successively subtracting 120°, i.e.,  

rms277.1 150  VbnV = ∠− °  and rms277.1 270  VcnV = ∠− ° . 
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Van =277.1 (V )∠−30° rms
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Zeq
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Zeq ZeqVbn =277.1 (V )∠−150° rms

Vcn  =277.1 (V )∠−270° rms

Zeq =1.288+ 0.076j Ω  

 

b) ∆ -∆ configuration 
Use original ∆-source.  Find the equivalent ∆-impedances using  

3 3(1.28831 0.075947) 3.86493 0.22784YZ Z j j∆ = = + = + Ω . 
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Vab  =480 (V∠0° rms)Vca  =480 (V∠−240° rms)

Vbc =480 (V∠−120° rms)
b
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Z∆   =3.865 + 0.228j Ω  

 


