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 1 –     
  ,    

 ,     Altivar 61   
   

   , % 

/ 
 

  .  MIN MAX 
T , 
% 

T , 
% 

A  +10.00 6.43 0.51 5.15 7.10 100 0 

B  +10.00 6.29 0.41 5.53 7.03 100 0 

C  +10.00 5.51 0.44 4.45 6.31 90 0 

 ,  

 +-0.20 +-0.40 -0.00 0.01 -0.03 0.02 0 0 

    , % 

A 8.00 12.00 4.31 0.10 4.01 4.57 0 0 

B 8.00 12.00 5.15 0.13 4.63 5.48 0 0 

C 8.00 12.00 4.99 0.15 4.61 5.46 0 0 

 , % 

K2u 2.00 4.00 0.35 0.03 0.24 0.48 0 0 

K0u 2.00 4.00 0.96 0.35 0.24 1.93 0 0 

   , . . 

A  1.38 0.35 0.03 0.30 0.39  0 

B  1.38 0.27 0.06 0.15 0.32  0 

C  1.38 0.29 0.06 0.18 0.34  0 

   , . . 

A  1.00 0.12 0.12 0.00 0.28  0 

B  1.00 0.09 0.09 0.00 0.21  0 

C  1.00 0.11 0.10 0.00 0.23  0 

      -1, 
   1,    
     

      AХЭТЯКЫ 61  
      AХЭТЯКЫ 31/LОбТЮЦ 05. 

 2 -    
  KU(n),%     
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Altivar 61      

n   
KU(n)   A, % KU(n)  B, % KU(n)   C, % 

.  MAX .  MAX .  MAX 
2 2.00 3.00 0.04 0.07 0.20 0.05 0.07 0.20 0.06 0.07 0.20 
3 5.00 7.50 1.93 0.08 2.08 2.17 0.08 2.35 1.58 0.09 1.73 
4 1.00 1.50 0.02 0.04 0.10 0.04 0.06 0.17 0.02 0.04 0.10 
5 6.00 9.00 3.52 0.10 3.75 4.41 0.13 4.64 4.51 0.14 4.80 
6 0.50 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
7 5.00 7.50 0.40 0.05 0.45 0.34 0.04 0.42 0.55 0.04 0.63 
8 0.50 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
9 1.50 2.25 1.23 0.04 1.30 1.11 0.03 1.17 1.22 0.04 1.28 
10 0.50 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 3.50 5.25 0.77 0.04 0.83 0.89 0.03 0.97 0.22 0.02 0.26 
12 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
13 3.00 4.50 0.35 0.03 0.40 0.35 0.04 0.39 0.35 0.02 0.39 
14 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
15 0.30 0.45 0.16 0.02 0.20 0.19 0.02 0.22 0.16 0.02 0.20 
16 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
17 2.00 3.00 0.00 0.00 0.00 0.10 0.02 0.14 0.10 0.04 0.14 
18 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
19 1.50 2.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
20 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
21 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
22 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
23 1.50 2.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
24 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 1.50 2.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
26 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
27 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
28 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
29 1.32 1.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
30 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
31 1.25 1.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
32 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
33 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
34 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 1.13 1.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
36 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
37 1.08 1.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
38 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
39 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
40 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

  2, 3, 4    
     

KU(n)   ,         

  . – 2018. – № 2 (19)                                            45 



AХЭТЯКЫ 61     ,     
AХЭТЯКЫ 61         
AХЭТЯКЫ 61    AХЭТЯКЫ 31/LОбТЮЦ 05. 

   2, 3  4     
 AХЭТЯКЫ 61       

    ,      
   ,   32144-2013 

      0,38 .  
   ,      

(2  4 ),      (3,λ,15).  
      15,       - 17. 

 ,     
     . 

   2, 3  4    
 AХЭТЯКЫ 61      AХЭТЯКЫ 31/LОбТЮЦ 05 

     ,    
     ,  

 32144-2013      
 0,38 .     ,   

   (2  4 ),   , 
  (3,λ,15).       
 25,    - 17.     - 1λ.  ,  

    
    . 

    2, 3  4   
  AХЭТЯКЫ 61      AХЭТЯКЫ 

31/LОбТЮЦ 05    
  ,         

,   32144-2013     
  0,38 .     

,      (2    ,  
 2  4    ),   ,   (3,λ,15). 

         17,   
  - 1λ.  ,    

      .  
 

                                             . – 2018. – № 2 (19)   46 



 

 
 2 –    

    (KU(n) ,%)    
 Altivar 61 

 

 
 3 –    

    (KU(Ч) ,%)    
 Altivar 61 

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

4,00

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
ΔKU(n)   A, %     Altivar 61

ΔKU(n)   A, %     Altivar 61   Altivar 31/Lexium 05.

ΔKU(n)   A, %     Altivar 61   Altivar 31/Lexium 05.

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

5,00

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
ΔKU(n)   , %     Altivar 61
ΔKU(n)   , %     Altivar 61   Altivar 31/Lexium 05,
ΔKU(n)   , %     Altivar 61   Altivar 31/Lexium 05,

  . – 2018. – № 2 (19)                                            47 



 
 4 –    

    (KU(n) ,%)    
 Altivar 61 

 
  (  4)    

 AХЭТЯКЫ 61        AХЭТЯКЫ 
31/LОбТЮЦ 05    ,    

     
     .      
      

  (3, 4, 5, 7, λ, 11, 13, 15 – ), 
 2-     

,       
  .     

     
  (2, 3, 4, 5, 7, λ, 15 – )   

  11, 13  17   
.        

    (2, 3, 4, 5, 
7, 9, 15 – )     11, 13  17 

  ,   1λ 
  . 

 ,     
       

 AХЭТЯКЫ 61   AХЭТЯКЫ 31/LОбТЮЦ 05    
       . 

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

5,00

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

ΔKU(n)   , % ΔKU(n)   , %     Altivar 61

ΔKU(n)   , %     Altivar 61   Altivar 31/Lexium 05,

ΔKU(n)   , %     Altivar 61   Altivar 31/Lexium 05,

                                             . – 2018. – № 2 (19)   48 



 

 
 5 –     

   ΔKU(n)   
  AХЭТЯКЫ 61        

 
  5     

    ΔKU(n)  
   AХЭТЯКЫ 61       
 AХЭТЯКЫ 31/LОбТЮЦ 05. 

   5     
AХЭТЯКЫ 61        AХЭТЯКЫ 31/LОбТЮЦ 05 

   ,     
  .      

      
  (3, 4, 5, 13, 25 – )   

  2, 7, λ, 11, 15  17  
 .       

     (4, 5, 
11, 13, 17 – )     2, 3, 7, λ, 
15   .     

     
  (4, 5, 13 – )    
 2, 3, 4, 7, λ, 15  1λ   

. 
 

-0,4

-0,3

-0,2

-0,1

0

0,1

0,2

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

ΔKU(n)   A, % ΔKU(n)   , % ΔKU(n)   , %

  . – 2018. – № 2 (19)                                            49 



 
 6 –     

   ΔKU(n)   
  AХЭТЯКЫ 61        

Altivar 31/Lexium 05 
 

 ,    AХЭТЯКЫ 61  
   AХЭТЯКЫ 31/ LОбТЮЦ 05     

,      
        

.      ,    
    ,  

     , 
      

    .   
  AХЭТЯКЫ 61      
       

  ,    
 . 
.   AХЭТЯКЫ 31/ LОбТЮЦ 05   

  AХЭТЯКЫ 61      
    ,   

     25, 13, 5, 4 , 
   1λ, 15, λ, 7, 2–  .   

  17, 11  3      
  .     

         
     -   
 ,     
 . 

 

-0,20

-0,15

-0,10

-0,05

0,00

0,05

0,10

0,15

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

ΔKU(n)   A, % ΔKU(n)   , % ΔKU(n)   , %

                                             . – 2018. – № 2 (19)   50 



 

  : 
1. , . .     

 . – 4-  ., .  . – .μ 
. 2000. - 330 . 

2.       / 
 . .,  . .,  . . // .–2015.–

.76-78. 
3. , . .     

/  / . .  Д . 
Ж. –2004. –   http://khomovelectro.ru/filtry-

garmonik/aktivnyy-filtr-garmonik.html 18.04.2018. 
4.      

   / . .  Д  .Ж.– .μ 
, 2007.–2λ6 . 

5.  32144- 2013.    
      

      (EN 
50160:2010, NEQ).   . 2015 . 

6.  30804.4.30-2013 (IEC 61000-4-30μ2008)  
.    . 
     . 

  . 2014 . 
7.  30804.4.7-2013 (IEC 61000-4-7μ200λ)  

  .    
        

       
.   . 2014 . 

 
 
 

THE LEVEL ASSESSMENT OF VOLTAGE HIGHER 
HARMONICS IN THE ELECTRICAL NETWORK DURING THE 

OPERATING OF FREQUENCY DRIVE ALTIVAR 61 
O. G. Shirokov, T. V. Alferov, O. S. Shvedova,A. A. Skulimowski 

 
EE "Gomel State Technical University named after P.O. Sukhoy", Gomel, 

Republic of Belarus 

 

 

Abstract. The results of the study of the influence of frequency 
drives and their input filters on the number and value of the harmonic 
coefficients of voltage of the shop power supply system of the branch 
"Gomel bakery" on the example of the electric drive Altivar 61, operating in 
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the supply system for supply ventilation of a sorting mill are presented. The 
conformity of the power quality indicators to the requirements of GOST 
32144-2013 in the Altivar 61 electric drive network was evaluated. The 
values of the harmonic components of the voltage in the network in 
question were measured and evaluated before the Altivar 61 drive was 
switched on, without the input filter and with the Altivar 31 / Lexium 05 
input filter. It is shown that the effect of the Altivar 31 / Lexium 05 filter is 
ambiguous, since it can both increase the value of some higher harmonic 
voltage components and increase it. 

Key words: power quality indices, one-dimensional coefficients of 
voltage harmonic components, frequency drive. 
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