
ELECTRICAL CIRCUITS 2 - CLASS 6 (16.04.2024) 

Three-phase circuits 

• Generator voltages (positive phase sequence): 
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Em - the peak (maximum) value 

E - the complex value (phasor) 

E - the rms (effective) value 

 

Balanced Wye-Wye (Y-Y) connection, three-wire system 

 

• Symbols in the circuit: 

, ,
A B C

E E E  - phase voltages of the generator 

, ,
A B C

U U U  - phase voltages of the load 

, ,
AB BC CA

U U U  - line voltages (line-to-line) 

N
U  - voltage between N and N’ points 

, ,A B CI I I  - the line currents 

, ,
A B C

Z Z Z  - the load impedances 

N  - neutral point of the source 

'N  - neutral point of the load 

• Balanced load: 
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• UN voltage: 
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• Phase voltages of the load: 

, ,
A A B B C C

U E U E U E= = =     because in the system with the balanced load:  0
N

U =  

• The line currents: 
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the complex values (phasors): 0A B CI I I+ + =  

the rms (effective) values:  
A B C

I I I= =  

• The line voltages (line-to-line): 
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the complex values (phasors): 0

AB BC CA
U U U+ + =  

the rms (effective) values: 
AB BC CA

U U U= =  

• Phasor diagram of voltages: 
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• Active, reactive and apparent power:     Complex power: 
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P U I U I U Iϕ ϕ ϕ= ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅   
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S U I U I U I
∗ ∗ ∗= ⋅ + ⋅ + ⋅  

sin sin sin
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Q U I U I U Iϕ ϕ ϕ= ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅   S P jQ= +  
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S U I U I U I= ⋅ + ⋅ + ⋅       { } { }Re , Im ,P S Q S S S= = =  

in the case of balanced load: 

, , cos cos cos cosA B C ph A B C ph A B C phU U U U I I I I ϕ ϕ ϕ ϕ= = = = = = = = =  

then: 

3 cos , 3 sin , 3ph ph ph ph ph ph ph phP U I Q U I S U Iϕ ϕ= ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅  

Note:  all of the above relationships are also valid for four-wire balanced system with impedance  ZN = 0  (system on 

the left) or with impedance  ZN ≠ 0  (system on the right). 

 

0, 0N NU I= =      0, 0N NU I= =  








