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Purpose. It is proposed to use the method of sensitivity of variable models to the initial conditions for the calculation of ferroresonance modes of 
operation of saturated electric machines. Methodology. The calculation algorithms are based on Newton's iterative formula. The initial values of the 
variables determine the area of attraction of stable or unstable modes. Results. The results are illustrated by an example of the analysis of one of the 
most difficult modes of operation - two-phase switching on the capacity of a synchronous generator at the breakage of the third phase. Originality. 
The originality of the method is the ability to determine all the stable and unstable modes, as well as the self-excitation zone of the synchronous gener-
ator. Practical value. The method is universal and can be used to investigate resonance phenomena in any circle using steel. 

Keywords: synchronous machine, ferroresonance mode, initial conditions sensitivity model, stability zone. 
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rs = 7 rf = s = 82, -1
f = 4, -1; 

uf = 14  = 0,6369 10-4  
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-4 (PH = 4, UH = 230 B, IH = 11.3 A).  
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iS(0) = 0, if
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IS = IS (Uf) ( )
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iS (0) = -27 
if (0) = -21 uC (0) = -1 

 

 

 

 

 
  

 
 

 

 
 

 
   

 
 

 

 

 
 

 
   



. 
44     3 (1357) 2020 

5fu  B, 

15fu B.  

 
 

1.  
   

 
2. 

 
3. 

-  

C  

1.    
-

 /  .    // 
  1971.   11.  -35.  

2. /
. 1957. 

3.   
 /   .   1958.   

4.   
 /   ,     // , 

 1975.  -101. 
5.   -

 / .  
       //

  2019.  4 (1329).  
 111-114. 

References (transliterated) 

1. Kozij B.  R. V. Vlijanie nasyshhenija na samovozbuzhdenie 
nejavnopoljusnogo sinhronnogo generatora, rabotajushhego na 
aktivno-emkosnuju nagruzku. [The effect of saturation on the self-
excitation of a non-polar synchronous generator operating on the 
active-capacitive load] Izv. vuz., Jelektromehanika, 1971, no. 11, pp. 
31-35.  

2. Dolginov A. I. Rezonans v jelektricheskih setjah i sistemah. 
[Resonance in electrical networks and systems]. Moscow; Lenin-
grad, GosJenergoizdat, 1957, 328 p.  

3. Bessonov L. A. Avtokolebanija v jelektricheskih cepjah so stal'ju. 
[Self-oscillations in circuits with steel]. ]. Moscow; Leningrad, 
GosJenergoizdat, 1958, 303 p.  

4. Chaban V. I., Bilyj L. A. Raschet ferrorezonansnyh rezhimov 
sinhronnoj mashiny. [Calculation of ferroresonance modes of 
synchronous machine]  Izd. 

, 1975, . 98-101. 
5. Bily`j L. A., Polishhuk O. S., Shpak O. L., Lisevy`ch S. P. Analiz 

periody`chny`x procesiv elektroenergety`chny`x pry`str oyiv na 
osnovi matry`ci perexodu staniv.  [Analysis of periodic processes of 
electric power devices based on the state transition matrix] Bulletin 
of NTU "Kharkiv Polytechnic Institute", no. 4 (1329), 2019, 
pp. 111-114. 

 
 (received) 31.01.2020

 
  Bibliographic descriptions 

 
        

   // 
 2020.   3 (1357).   41-44.  doi:10.20998/2409-9295.2020.3.07. 

 
       /     

    // 
 2020.   3 (1357).   41-44.  doi:10.20998/2409-

9295.2020.3.07. 
 
Bilyj L. A. Ferroresonance modes of operation of synchronous machines / L. A. Bilyj, O. S. Polishchuk, 

S. P. Lisevych, A. O. Polishchuk // Bulletin of NTU "KhPI". Series: "Electric machines and electromechanical energy 
conversion.".  2020.  No. 3 (1357).  P. 41-44.  doi:10.20998/2409-9295.2020.3.07. 

 
  About the Authors 

 
( Bilyj Leonid Adamovich) 

+380965410766; ORCID: 0000-0002-9538-6908; e-mail: 
leonid_bilyi@ukr.net.  

 
 ( , Polishchuk Oleh Stepanovich)  

, 
, ORCID: 0000-0002-9764-8561; e-mail: opolishchuk71@gmail.com. 

 
( Lisevych Svitlana Petrivna) 

ORCID: 0000-0002-5501-9038; e-mail: lise-
vichsv@gmail.com. 

 
 ( , Polishchuk Andrii Olehovych) , 

+380978625586; ORCID: 0000-0001-7887-7169; e-mail: 
andrepol215@gmail.com. 


