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Abstract. A mathematical model of the process of the separation of the 

frequency power from the power system frequency response for the case for indexing 
automation of the second stage. Examples of calculations. It was established that in 
the analyzed using conventional algorithm triggering bursts of automatic frequency 
load connection is not effective and needs to be improved. 
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2.1.         

 (f0). f0 = 50 .     
          

       
       .    

        
    ,     , 
          

.  
2.2.        

( ).   = 554 .      
          

   f0. 
2.3.       

 ( ).  = 554 .      
        

     f0.   
2.4.      ,  

     -  ( , ). ,  = 554 .  
    ,      
          , 

    ,    .    
,      ,     

     .  
 ,  .   ,      

  
k  =  / , ,        

 ,      ,   
,  .   

2.5.      (f ).  
f  = 47,35 .  ,       
        

. 
2.6.      1,     

(f 1):  f 1 = 47,3 .       
,         

   30 ,         
     ,   .    

       f 1   
1,  .    
2.7.   - .      
    - ,      
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   .       -
 : 

2.7.1.       (N_tabl) N_tabl = 27; 
2.7.2.   - ,     ( . 1) 
 

. 1.     -  
 
 

1,  2   
f'  f  t  P  f  t  P  f  t  P  

1 2 3 4 5 6 7 8 9 10 11 
* * * * * * * * * * * 
    : 

  –         .   
    N + M/100,  N –     (  1  N = 1, 

   2   N = 2), M  –   .       
N = -1,          2, 6 

 9.    2 f'  > 0,    .   6  f  > 0 –  
2 .   9  f  >0 –  .   1,   2  

     .  
f  –      1, 2   .   

1  2          
      f     
   f .       
     f      

  f . 
t  –         .  
P  –     ,   -

  1  2 ,     -     
,    .  P  

        
,       k  

=  / , .   
   -    .2,     

  -1  .   
. 2.      - . 

 
 

1,  2   
f'  f  t  P  f  t  P  f  t  P  

1.01   49.20  0.50    38.9        
        50.0  25.0    23.6    

2.01     49.10   8.0     17.6     
        49.7  25.0    14.5    

2.02     49.10   11.0    18.2     
        50.0  50.0    9.4 

2.03     49.10   14.0    20.8     
        49.5  30.0    18.9 



76 

1.02  49.10  0.50    42.5        
1.03  48.80  0.50    18.5        

        49.7  35.0    11.0 
1.04  48.70  0.50    18.9        
1.05  48.50  0.50    20.5        

        49.9  45.0    17.7 
1.06  48.30  0.50    18.9        

        49.9  25.0    14.5 
1.07  48.10  0.50    17.6        

        49.6  30.0    10.7 
1.08  47.90  0.50    18.4        

        49.4  25.0    11.8 
1.09  47.70  0.50    20.6        

        49.4  20.0    12.3 
1.10  47.50  0.50    19.6        

        49.3  15.0    13.6 
1.11  47.30  0.50    19.2        

        49.2  10.0    14.8 
1.12  47.20  0.50    18.1        

2.8.   (k ). k  = 2.   
  ,    

 k

f
fff
0

0 )()(
     (1) 

2.9.    (Nj). Nj = 3.   
      .  

2.10.    ( j). j = 9.   
       .  

2.11.      (t ): 
t  = 0 –      ; 
t  = 1 –      -

  ,       
f = 49,5       f1,   

)()( 1
'

1
' fPfP ; 

t  = 2 –       
P (f) = P (f0)  ((1.0 - max(0,a (1-f/f1)) - max(0,b (1-f/f2) |1-f/f2|),   

  f0   f1, f2, a, b. 
   t  = 1. 

2.12. f1 = 45.0  (      45 ).  
2.13.       t( ) :  t = 

0.05 ( ). 
2.14.       f( ) f = 

0.05 ( ). 
2.15.   ( ) : T = 120.0 ( ). 
2.16.   : 0.1 ( ). 
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2.17.   : 0.1 ( ). 
2.18.    (df)      

 :     f > f  + df    
   ,       
   f < f  + df . df =0.1 ( ).  

2.19.    : (    
  ,   –    0,7 – 1,0). 

k  = 1.0. 
2.20.       

 (N ) (  N =0  ) :  N  = 23.  
2.21.        

(  –        
 ,        

,   ).     .3. 
.3.       

 /      

1 105 100 

2= N  205 200 

 
 .   ,  , 

     .  
    . 

1.            -
  

       1           =     287   51.85 (%)   
       2          =      60   10.80 (%)   
                  =     347   62.65 (%)     
2.        

 (     )  
F = F0   =  50.00:   ( ) =    554.0     

                         ( )  =   554.0     0.0 (MB )  (0.0% ) 
3.   

 F = Fcda =  47.35:  ( ) = 348.0  
              ( )   = 218.6    129.4 (MB )  (59.2% ) 

4.   . 
        

        
        

 .     11.3    
       55.4      
,    . 1.  
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. 1.      . 

 
        
.     . 4.  

.4.     
T  f( ) df/dt  - -    F  Ty  Py (f) 

0.000 50.00 0.00 554.0 0.0      554
 47.35  269.4  1  011   47.30 0.50 19.2 17.2 
 47.35  218.6  2  003 49.10 14.00 20.8 18. 7 
          200 196 348

0.001 47.35 1.62 218.6 129.4      348
1.000 48.92 1.52 233.4 120.7      354
9.141 55.19 0.17 297.1 11.5      309
11.384 55.45 -0.03 318.0 -13.7   1.11 49.20 10.00 14.8 18.2 304
46.864 50.04 -0.03 374.4 -20.3   1.05 49.90 45.00 17.7 17.7 354
53.323 49.14  338.3 |16.1 1  001   49.20 0.50 23.6 22.8 354
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