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Abstract. The paper proposes a solution to the problem of determining the har-
monic contribution of distortion sources to voltage and current in the presence of passive 
and active harmonic filters connected to the grid. A classification of existing methods and 
techniques for determining the harmonic contributions of distortion sources is presented. 
It is shown that for most existing methods, determining the harmonic contributions in the 
presence of compensated harmonics of currents or voltages at the load node is difficult. A 
method for determining the harmonic contributions of distortion sources based on the ap-
plication of parallel-type active harmonic filters is proposed. This method allows for esti-
mating the residual level of harmonics in voltage and current in the presence of connected 
filter-compensating devices, which is important to assess at the stage of their operation for 
monitoring changes in the levels of voltage and current harmonics, as well as harmonic 
contributions in the event of modernization or changes in the composition of the nonlinear 
load at the consumer. A mathematical description is presented based on analytical studies 
using the superposition method and an equivalent circuit at harmonic frequencies. Expres-
sions were derived for estimating the harmonic contributions to voltage when compensat-
ing for the influence of internal distortion sources, as well as the harmonic contributions 
to current when compensating for the influence of external distortion sources. Experi-
mental studies were conducted under laboratory conditions with distributed nonlinear 
loads and a parallel active filter capable of compensating for harmonics in current and 
voltage. A six-pulse thyristor rectifier was used as an external distortion source, while a 
thyristor power regulator without a neutral conductor was used as an internal distortion 
source. 
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 Fig. 1. A classification of harmonic share contribution methods:  

KU  total harmonic distortion in voltage, KI  total harmonic distortion in current,  
h  harmonic order, S_load  load apparent power  
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 Fig. 2. A circuit diagram with active harmonic filter  
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 Fig. 3. A laboratory test bench with active harmonic filter 
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 Table 1. 

The equipment parameters of the laboratory test bench 
 

  
 U0 = 0,4 , LS1 = 1,1  

 LS2 = 4,0  
 ( ) P  Q  U   

 ( ) U  =  S  , m = 6 
( ) U  = 220/380 , S  = 2,5  

 ( ) Q    
 ( ) - -400-150-IP21-  
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0 ;h h hh Sh  S h  S hU = I Z A + I Z A + I Z A  

0 ;h h h hSh h   I =  I Z A Z + I A + I A  
h h Sh h S h Sh h . 

 I h =  I h):  
0 h h hh Sh Sh S h hU = I Z A, I =  I Z (Z + Z ).  

Zh U0h = USh, I0h = 0. 
Zh/ZSh  
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U0h = USh, I0h = 0. 
 

 
h h_ hD  = U U ,  (1) 
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U0h  

 
 

(I h =  (I h + I h ZSh/ZS h  
 

00 0 h hh Sh Sh S h SU = , I =  I Z Z = U Z .  
 

U0h 

 
 

0h hh h h_ h_D  = I I , I  = I   I ,  (2) 
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 Table 2. 

The results of the laboratory test bench measurements 
 

 
U0h, 
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11,51 0,79       . 
. 
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6,17 0,06 0,91  53,6 46,4   . 
 . 
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0,27 0,78  1,78  100 0 0 . 
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 Fig. 4. Harmonic current and voltage for different modes of active harmonic filter 
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