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Abstract. The use of power factor correction (PFC) circuits based on boost DC/DC 
converters as battery chargers is a common practice. PFC performance is directly linked to 
the choice of control algorithm. It is known that the relay-based method of generating con-
trol pulses enables the achievement of the lowest total harmonic distortion; however, this 
method makes it theoretically impossible to determine the minimum and maximum switch-
ing frequencies. This drawback leads to the over-specification of the PFC circuit compo-
nents. The authors have developed a modified relay control method that introduces an ad-
ditional condition during control pulse generation, enabling the prediction of the PFC 
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switching frequency. A simulation model was developed in the MATLAB/Simulink to 
evaluate the effectiveness of this modified relay control pulse generation method. Experi-
mental data on efficiency and the total harmonic distortion were obtained using three dif-
ferent algorithms: pulse-frequency modulation, relay method, and modified relay method. 
With the modified relay method, efficiency reaches 99% and the total harmonic distortion 
averages 3.5 %, demonstrating the practical value of the developed method. 
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 Fig. 1. Power factor correction structure based on a boost DC/DC converter:  

  diode bridge rectifier;   boost converter;   capacitive storage;   load 
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 Fig. 2. Timing diagrams of current consumption and control pulse generation:  

relay method ( ); modified relay method ( ); 1  upper limit of the dead zone; 2  
formed current; 3 - lower limit of the dead zone 
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 Fig. 3. Block diagram illustrating the operating principle 

of the modified relay method 
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 Fig. 4. Power stage of a PFC simulation model based on a boost DC/DC converter:  
1 - AC voltage source; 2  diode bridge rectifier; 3  boost converter; 

4  capacitive storage; 5  load (battery) 
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Fig. 5. Timing diagrams: supply network voltage (a); supply network current (b) 
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 Fig. 6. Change chart: efficiency (a); total harmonic distortion (b);  
1  relay method; 2  pulse-frequency modulation; 3  modified relay method 
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