
38 ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012.

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012

 

 621.311 

. . , . .  ( ) 
    «    », 

. , 7, , , 87500, .: (0629) 44-65-51, . : yls@mail.ru, 
artempopov9@gmail.com  

   
     

    

 6-35    -
   ,  
,  90 %     

 .     
   -

  ,  ,  , 
    -
      
 ( ),    
     -

    ( ), -
 ,  -

     
  ( ) [1]. 

    , 
      . 

    , -
   ,  -

   
( )   7-12 %   -

 .   -
 ,  ,   

  ,  
   , -

   .  , 
    -

      
,      -

  . 
     -

 ,    
,  .   

   
( )      

    
25 ,     -

 .   -
    ,  -

   -
     -

       
 ( ) .    

  ,  , -
    . 

     -
    ,   

     -
   .   -

  . 1    -
    

       
,    -

   . 
    -

      -
:     -

,    -
  6-35 ,   -

   
.     

 . 
     -
  , -

       
    -

.  ,    
  ,   

  -
   ( )  -

  .   
     ,  

    -
 ( )  .   

    -
     ,  
    -

   [2].     -
 ,    -
      -

 ,    -
    , 

 –     [3]. 
   -

      
 6    MATLAB/Simulink, -

     .  
    

    



ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012. 39

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012 

 

     -
    -

  ,   -

  ,   
  ,    

    . 

 
. 1.           ,   -

   

   
   

    -
.    

     -
   ,  -

    -
     
   . -

     100 
   ,     

   .  
    

     -
 .     -

 ,    -
     -
     
  .     

     -
 ,     

     
,     -

   . 
  ,  

  ,   -
  ,   -

 .    
       

 ,     -

  .   
  3U0   . 2. 

    -
.     

   -
,      
.      

(  )    -
 ,    

  .    
   .  

   3U0   
   . 3. 
     

   -
  ,    -

    -
     . 

      
   ,    

   .  , 
      
        -

  , . .  
  .  -

       
  .  -

  ,  -
      ( -  ) 

  . 



40 ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012.

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012

 

 
. 2.    3U0      ,  

    

 
. 3.    3U0      ,  

     

   3U0   
   . 4.    

     
  ,  -

    .  , -
      -

 ,    
   -

  .   
    

    
300 . 

 ,    
   -

,     -
     6-35 . 
      
    -

   , 
   -

 ,    -
.    

      
    , -

   ( -
   )   -

   . 
    -

     

 ,    -
     

   .   6-35   
 ,    -

    -
.        

    ,  -
      .  

    
     

( , ),    
,    ( , 

, ),     
. 

   ,   
     

      [4].  
    

 ,   
   ,   
  (   -
).    

   ,   -
       

     
 ,   ,  

    -
   .     

     [2]. 



ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012. 41

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012 

 

 
. 4.    3U0      ,    

  

    -
     , 

     -
   -

    . , 
,        -

,       
.     

 ,    -
       

  .  
       

,      
  .  

       
    . 

     
    -

       -
   ,    
   ,  -

     -
    

.    
     

    -
 .     -

      
 .    

      
  ,   

     . 
   -

   ,   
      4-5%, 

   , 
. .     . 

  ,    
    

 , . .  57,7 ,     

        
  ,     

      
. 

 ,    
 ,     -
   .   

      
    -

  ,  ,  
  ,    

   -
.  ,      

      -
 ,    -

    .   
    -

, . .     ,  -
 . 

     
    -

  ,   
 .   -

     -
  ,   

    -
    .  

      
    

   .   
 ,    -

  . 
    

 ,    
      

       -
    [4]. ,  

       
      -

 ,     -



42 ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012.

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012

 

   .    
   ,  

  .   , 
      -

    . 
 

1.    -
    .     

     -
   , -

     
.      

     . 

2.      
 ,     

     -
 .      -

    -
    

    . 
3.     

   ,  -
   . 

     -
 . 

   REFERENCES 
1.  . .   

  6-10       / 
. . , . . , . .  // 

     
. :    – -

, 2011. – . 11(186). – . 348-352. 
2.  . .,  . . -

    6-10 . -
   //  . –

2003. – 6(24). 
3.  . .,  . . -
  .  -

  //  . 2010. 
 2(62). 
4.  . .   

.    / . . 
 //  . – 2010. – 4 (64).

 
   01.12.2012. 

 1. Sivokobylenko V.F. Povyshenie nadezhnosti raboty 
setej 6-10 kV pri zamykanii fazy na zemlju [Increase of reli-
ability of work of networks 6-10 V at the earth - fault of 
phase]. Elektrotehn ka  energetika – Electrical Engineering 
and energy,  Donetsk, 2011, issue 11(186), pp. 348-352. 

2. Ovchinnikov A.G., Stepanov Ju.A. Transformatory 
naprjazhenija kontrolja izoljacii 6-10 kV. Sravnitel'nyj analiz 
modelej [Transformers of tension of control of isolation of 6-
10 . The comparative analysis of models]. Novosti el-
ektrotehniki – News of the electrical engineering, 2003, no. 
6(24). 

3. Bardinskij S.I., Sokolov V.I. Antirezonansnye trans-
formatory naprjazhenija. Variant konstruktorskogo reshenija 
[Antiresonance transformers of tension. Variant of designer 
decision.] Novosti jelektrotehniki - News of the electrical 
engineering, 2010, no.  2(62). 

4. Ziherman M.H. Trehfaznyj izmeritel'nyj kompleks. 
Problema sovmestimosti jelementov / M.H. Ziherman // 
Novosti elektrotehniki. – 2010. – 4 (64). 

    . - . .,  . .   
         .  -

        
 . ,         -

            
.          -

 .       -
        .      

   .  
      MATLAB/Simulink.  ,  

          -
. ,         , 
        .  

         , 
        .  

 ,   ,        
,    ,    

     .       
         .  

         ,  -
   ,  ,  .  

       6-35 ,    -
       . -

,             -
 ,     ,    -

    . 

 :  , ,  ,   
,   ,   .



ISSN 2307-4221  Електрифікація транспорту, № 4. - 2012. 43

е л е к т р о м а г н і т н а  с у м і с н і с т ь  /  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y

©  . .,  . ., 2012 

 

 621.311 
. . , . .  ( ) 

    «    », . , 
7, , , 87500, .: (0629) 44-65-51, . : yls@mail.ru, artempopov9@gmail.com 

   
     

    
         .  -
         

. ,           
         .  -

         .  -
             . 
        . 

      MATLAB / Simulink.  ,  
          . 

,         ,    -
     .      -

     ,      
   . 

 ,   ,        ,  
  ,      

   .          
      .   -

        ,     ,  
,  . 

       6-35 ,     
      . ,   

           , 
    ,        . 

 :  , ,  ,   -
,   ,   . 

    . - . ,  . .  
UDC 621.311 
Y. L. SAENKO, A. S. POPOV (DNURT) 

State higher education institution «Azov State Technical University», 7 Universitetskaya Street, Mariupol, 
Ukraine, 87500, tel.: (0629) 44-65-51, e-mail: yls@mail.ru, artempopov9@gmail.com 

EFFECTIVENESS OF ANTIRESONANT VOLTAGE TRANSFORMER 
INSULATION MONITORING IN NETWORKS WITH ISOLATED 
NEUTRAL 

In the paper the problem of ferroresonance in isolated neutral. The results of investigation of subharmonic 
ferroresonance processes with voltage transformers traditional design. It is shown that the regime most likely 
to occur after the disappearance of single-phase ground fault and lead to thermal degradation of high voltage 
winding of the transformer. The basic concept of the protection of isolated neutral of ferroresonance phenome-
na. Analyzed the structure and function of the modern antiresonance voltage transformer types such as NAMI. 
and NAMIT. The effectiveness of their work in networks with isolated neutral. 

Transient simulation package implemented in MATLAB / Simulink. Calculations showed that all commercially 
available voltage transformers are able to enter into ferroresonance and damaged. Revealed that the trans-
former type NAMIT has low sensitivity built-in protection, which is not able to effectively operate at subharmon-
ic ferroresonance oscillations. As a result, this type of transformer is similar antiresonant transformer type NTMI 
therefore also able to enter into subharmonic ferroresonance and damaged. 

In addition, the identified modes in which there is a loop protection voltage transformer, which is accompa-
nied by dangerous overvoltage, and thermal damage to the transformer in this mode does not occur. In the 
study of modes of operation of the transformer type U.S. also revealed the possibility of instituting ferroreso-
nance with his participation. Occurrence of ferroresonance occurs during switching network sites with low total 
capacitance, transformer itself in such regimes are usually not damaged. 

The problem of the accuracy of accounting in networks 6-35 kV, and also the problem of compatibility of 
modern electricity meters with antiresonance voltage transformers. It is shown that for a more accurate ac-
counting of electricity meters should be fed from ungrounded voltage transformers that are devoid of residual 
voltage, and therefore the transients do not distort the evidence. 
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