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Space Vectors Representation of 
Combined Phase Currents and Voltages

 Mathematical concept
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Physical interpretation of  ( )si t
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Space Vector Components: 
Finding Phase Currents from Current Space Vector

a b ci i i 0  

Re Re Re

b c

0 0 0
s a b b a

1 1i i
2 2

3i 0 i i 120 i 240 i
2

 

                


 

Re Re Re

a c

0 0 0
s a b c b

1 1i i
2 2

3i 120 i 120 i i 120 i
2

 

                  


 

Re Re Re

a b

0 0 0
s a b c c

1 1i i
2 2

3i 240 i 240 i 240 i i
2

 

                   


 

at time t

o ˆ( ) Re( ) cos
sa s s i

2 2i t i 0 I
3 3

   


o oˆ( ) Re( ) cos
sb s s i

2 2i t i 120 I 120
3 3

      
 



o oˆ( ) Re( ) cos
sc s s i

2 2i t i 240 I 240
3 3

      
 



si
 

( )si t


( )b
2projection i t
3

 

axisa 

axisb 

axisc 

( )a
2projection i t
3

 

( )c
2projection i t
3

 

4



© Copyright Ned Mohan 2010

Balanced Sinusoidal Steady‐State Excitation 
(Rotor Open‐Circuited)
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 Phasor

 Space Vector

Relation Between Space Vectors and 
Phasors
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Voltages in the stator windings
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Example
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