
 
 

Auto Transformer Example 
 
For the autotransformer setup shown below, we find the following values of voltages and 
currents. 
 

 

V1  = Vs     ,    V2  =  
N2
N1

 V1   =   
N2
N1

 Vs    

 

 

 

 

 
From these voltages and currents, we find the following  load and source powers: 

PL  = VL IL   =  

Ps  = -Vs Is   = - = - PL   (which we sould expect)  

 

We can also find the powers delivered to the two transformer windings: 

P1  = V1 I1  = - =  

P2  = V2 I2  =  
Vs
2

RL
  
N2
N1

  [ ]1 + N2/N1   =   
-N2/N1

1 + N2/N1
  xPL  = -P1 (which we sould expect)  

 
For a step-down configuration (-2 >N2 /N1 < 0), notice that  |P1 /PL  | <1 when N1  > 
2|N2 | , which means that the winding powers are less than the load power.  This means 
that the transformer power rating can be less than the load power. The same thing occurs 
for the step-up configuration when N1  > 0 and N2  > 0. 
 
 
The plot the below shows P1 /PL  as a function of N2 /N1 , where negative values of N2 
/N1  correspond to the reversal of one of the transformer dots.  The autotransformer is 
step-down when -2 >N2 /N1 <  0 and step-up when N2 /N1 >0 or N2 /N1 <- 2. This plot 
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shows that P1  can be either positive or negative, depending on the turns ratio and the 
winding polarities.   
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