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 Balanced Wye-Delta Connection (Y-) 
 

 
 

 𝑉𝐴𝐵 = 𝑉𝐿𝑖𝑛𝑒 = 𝑉 

 𝑉𝑎𝑏 =  √3 ∟30 𝑉𝑎𝑛             𝒐𝒓           𝑉𝑎𝑛 =
1

√3
 ∟ − 30 𝑉𝑎𝑏 

 𝑉𝐴𝐵 =  √3 ∟30 𝑉𝐴𝑁            𝒐𝒓          𝑉𝐴𝑁 =  
1

√3
 ∟ − 30 𝑉𝐴𝐵       

 𝐼𝐴𝐵 =
 𝑉𝐴𝐵

 𝑍 
= 𝐼 

 𝐼𝐴𝐵 =
1

√3
 ∟30 𝐼𝑎𝐴                𝒐𝒓       𝐼𝑎𝐴 =  √3 ∟ − 30 𝐼𝐴𝐵   

  𝑍𝑌 =
 𝑍

3
 

Same as for the Balanced Delta -Wye Connection ( -Y) 

 
When the -connected source is transformed  

to a Y-connected source, 

 𝑉𝑎𝑏 =  √3 ∟30 𝑉𝑎𝑛           

   𝒐𝒓 

   𝑉𝑎𝑛 =
1

√3
 ∟ − 30 𝑉𝑎𝑏 
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Example/ 
A balanced Y-connected load with a phase impedance of 40+j25 / is supplied by a balanced, positive 

sequence -connected source with a line voltage of 210 V. Calculate the phase currents at the Load. Use 

Vab as reference. 

 

 

 

 Balanced Delta -Delta Connection (-) 
 

 

 𝑉𝐴𝐵 = 𝑉𝐿𝑖𝑛𝑒 = 𝑉 

 𝑉𝑎𝑏 =  √3 ∟30 𝑉𝑎𝑛           

 𝐼𝐴𝐵 =
 𝑉𝐴𝐵

 𝑍 
= 𝐼 = 𝐼𝑎𝑏  تيارالفيز           
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Example/ 
A balanced -connected load having an impedance 20-j15 / is connected to a -connected, positive-

sequence generator having Vab=330 v. Calculate the phase currents of the load and the line currents. 

 )في حال لا توجد ممانعة خط(  

 

 
 

 
 

Example/ 

  
 

 

 

 

 

 

 



PAGE 3 

 

 

 
 

 

Example/ 
For the - circuit, calculate the phase and line currents. 
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Example/ 

 
 

 
 

solution 

 

[a] 
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 Power Calculations in Balanced Three-Phase Circuits 
 

1) Average Power in a Balanced Wye Load 

 

 

 
 

 

 
 

Moreover, for a balanced system, the power delivered to each phase of the load is the same, so 

 

 
The total average power delivered to the balanced Y-connected load is simply three times the power 

per phase, or 

 

 

𝑉 =
𝑉𝐿

√3
                            𝑓𝑜𝑟 𝑊𝑦𝑒 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛  
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2) Average Power in a Balanced Delta Load 

 

 
 

 

 
 

 

Moreover, for a balanced system, the power delivered to each phase of the load is the same, so 

 

 

                           

𝐼 =
𝐼𝐿

√3
        𝑓𝑜𝑟 𝐷𝑒𝑙𝑡𝑎 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛  
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Example/ 

 

 

 

 

 
[a]  
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The minus sign indicates that the internal power and magnetizing reactive power are being delivered to 

the circuit. We check this result by calculating the total and reactive power absorbed by the circuit: 
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Example/ 

 
    

 a)     

 
 

 
or 
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