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COMPUTER SIMULATION OF OPERATING POWER SUPPLY  
MODES WITH NON LINEAR LOAD 

Study on the operating modes of a power supply system: 6-10/0.4 kV, with linear and non-linear (rectifier) 

loads and a capacitor battery on the low-voltage side, was performed in the Multisim software package. We 

have found the dependences of the current’s higher harmonics, generated by a nonlinear load, on the level 

of compensation of reactive power and the power ratio of linear and nonlinear loads. The magnitude of the 

total current flowing through a capacitor battery in near resonance modes is evaluated. It has been estab-

lished that non-periodic and oscillatory components appear in such modes in the current switching interval 

by the diodes, and the magnitudes of the current harmonics generated by the rectifier are significantly re-

duced compared to the absence of resonance modes. It is shown that the quality of the voltage does not cor-

respond to the norms in resonance and near-resonance modes. A comparison of simulation results has been 

made between three-phase and simplified single-phase models. 
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. 1.  (а)   ( )     Multisim  

Fig. 1. Three-phase (a) and single-phase ( ) power supply circuit models in Multisim  
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Fig. 2. Current through capacitors at resonance at the 11th harmonic (a) and its harmonic composition ( ) 



 

 

25 

Энергетика и электротехника

 3  

мо  о  м   о   

о о о  б , мо о  о о о   

 о   13-  мо * 

T a b l e  3  

The currents harmonics of the rectifier  

and capacitor battery, whose power cauce resonance  

at the 13th harmonic 

n 

А  

  

 

А  -

  -

  
I , 

А
K , 

. .

А . .** А . .** 

1 840 1 210 1 

341 2,18

5 135 0,16 23 0,11 

7 76 0,09 30 0,14 

11 29 0,034 60 0,27 

13 25 0,03 400 1,9 

* I   = 156 А 

**  1 . .   1-   

 

     -

  ,  -

,    -

 (  . 1, а)  -

  In / I1 = f(Q *).  . 3  

   P*
d = 0,3  -

   (S  = 0). В ,  

      

 « »  . К  

  , -

  (S   0)  -

   « »   

     

  -

   . 

    

,    -

 , , ,  -

      -

    -

.  . 4   -

    -

      -

   . В  

    -

     

    (  

  а   -

   в). 
 

 
 

. 3.         Q * 

Fig. 3. Dependencies of current harmonic amplitudes on batteries power 
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Fig. 4. The effect of capacitor bank power on the current switching process:  
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