
Comment:  Depending on the settings of the diodes forward voltage drops or conduction resistances,you will get 

slightly differing results in comparison to this solution. The values as shown in this document are obtained by using 

a forward voltage drop of 0.6V in the diodes, as set per default from the circuit simulator. 

 

The results can be seen in the following figures: 



 
Mains voltage (green) and input voltage of the diode rectifier (red).  

Lower plot (blue): Inductor current iL2. 

 

Power calculation – THD: 

 

 
 

 

 

The mean output power is P=1793W. Assuming a sinusoidal input current, the maximum value of 

the inductor currents would be 

     
       

    
      

In our case with the diode bridge, however, the maximum current is 52 A. 



 

Besides the fundamental frequency (50Hz), we can also see odd-numbered higher order harmonics (150Hz, 

250Hz, ...) in the input current spectrum. The following figure shows the Fourier calculation of the input 

current up to the 40
th

 harmonic current: 

       

 

The THD value, which is defined as the ratio of the geometric sums of all harmonics tot he fundamental 

amplitude,  

 
  

is here calculated as THD = 163%



 

The input current amplitude – assuming a sinusoidal input current – was already calculated earlier as 

IS=11 A. In the following figure, the simulation results of the PFC input current with fixed tolerance 

bandwidth is shown.  



 

 

The (mean) switching frequency fS is increasing with decreasing inductance or decreasing tolerance 

bandwidth (c is an arbitrary selected proportional constant): 

 

Close to the current zero crossing, we can observe a deviation of the input current from the ideal value. 

The reason is that the input voltage of the boost converter is very small, here. The boost converter does not 

work properly in this operating range, since the switching frequency (given by the tolerance bandwidth) 

does not allow to follow the ideal current shape in this case. 

 

 

 



In comparison to the simple diode rectifier, the harmonics of the current spectrum are strongly decreased. 

With a tolerance bandwidth of +/-1 A and an inductance of 10 mH, we can only see some small amplitude 

current harmonics at the frequencies around in the range of 5 kHz (50 Hz*100). Therefore, we get a 

tremendous improvement of the THD value of about 7.4 % in comparison to the diode rectifier.  

 

 
 

 

 



 

The shape of the input current during the zero crossing is improved significantly, since - for small input 

current values – the switching frequency increases:  

 



 

We can clearly recognize harmonics in the frequency range between 4 kHz to 6 kHz, the THD value is 

11.3 % (using L = 10 mH and k = 0.2). 

 

 

 
 

 

 

 

Decreasing the factor k results in a higher switching frequency as well as an improved THD value (and 

therefore less high-frequency current harmonics). The following figures are simulated with k = 0.1 : 

 



 
 

 

 
 

 

 

 

 


