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 .       ,  

  .  
         

          
,         (  1),  

     .    
       2.  

     . 2.  
 . 2   1 - , 2 - , 3 - , 4 - , 5 - 

, 6 - , 7 - , 8 - , 9  10 - , W  Q    
  .    : x1(t) -  

  , x2(t) -  , x3(t) -   
, x4(t) -  , W(t) -    , Q(t) -   
 , 7(t) -   , 8(t) - 

       .  
       

 pi    Fi(pi),     .  
       i(t) ( i(t) = 1 - 

 , i(t) = 0 -    ).     
      0<kij(t)<1.  
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 2 -    

       : 
 1 1 1 1 1( , ) ,y t F x t p t  (1) 

 

 2 2 2 2 2( , ) ,y t F x t p t  (2) 
 

 3 3 3 3 3( , ) ,y t F x t p t  (3) 
 

 41 41 4 4 4( , ) ,y t F x t p t  (4) 
 

 42 42 4 4 4( , ) ,y t F x t p t  (5) 
 

 5 5 41 5 5( , ) ,y t F y t p t  (6) 
 

 6 6 42 6 6( , ) ,y t F y t p t  (7) 
 

 7 7 1 17 2 27 3 37 1 7(( ), ) ,y t F y t k t y t k t y t k t p t  (8) 
 

 8 8 1 17 2 27 3 37 1 8(( ), ) ,y t F y t k t y t k t y t k t p t  (9) 
 

 9 9 2 29 1 9( · , ) ,y t F y t k t p t  (10) 
 

 10 10 1 110 10 10( · , )y t F y t k t p t . (11) 
 

,    kij(t) : 

 37 3 68 6 108 10

17 110 1 29 27 2

   

                           1
W Q Q

W W

k t k t k t k t k t k t

k t k t k t k t k t k t
. (12) 
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      : 

 

 

2

1

7 min 7 min 70 1 17 2 27

3 37 7 7 7 max

( ) ( ( ) ( ) ( ) ( )

           ( ) ( ) ( ) ( ))

t

t

Z Z t Z y t k t y t k t

y t k t y t t dt Z
, (13) 

 

 

2

1

8 min 8 min 80 9 10 108

6 68 8 8 8 max

( ) ( ( ) ( ) ( )

           ( ) ( ) ( ) ( ))

t

t

Z Z t Z y t y t k t

y t k t y t t dt Z
. (14) 

 

        
 : 

 

 1 1 2 2 3 3 7 ,W W W WF t y t k t y t k t y t k t y t  (15) 
 

 10 10 8 6 6 ,Q Q QF t y t k t y t y t k t  (16) 
 

         
,    W(t)  Q(t).      

     W(t)  Q(t)  FW(t)  FQ(t)   
 W(t)<FW(t)  F(t)<Q(t),     W(t)>FW(t)  Q(t)> FQ(t).  

     ,      
    t1- t2   , : 

 

 0))()((( 2
2

1

W

t

t
W KtWtF , (17) 

 

 0))()((( 2
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1

Q

t

t
Q KtQtF . (18) 

 

  ,     
( ) : )(t

iW  ( )(t
iQ ) -      

  i-  ; )(t
iW  ( )(t

iQ ) -   
 -      ; )(t

iW  ( )(t
iQ ) -   

 -    .  
       : 

 

 
TtTtTt

WW Tt)(1 . (19) 
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0)()( 32 tt WW . 

    : 
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))(1)(()()( 110111
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1

))()()(()( 7777

t

t
WWW dtttyttB . (4) 

 

     : 
 

 min)()(  BWiWW KtBtB . (25) 
 

        : 
 

 )()( 11 tKt WQWQ . (26) 
 

 QWK    . 
         

0)()( 32 tt QQ .        ,  
       0)(4 tQ  

     :  
 

 
2

1

))(1)(()()()(()( 10110111

t

t
QQQQ dttttytttB , (27) 
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1

)))(1)(()()()(()( 919922

t

t
QQQ dtttttyttB , (28) 
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1

)))(1)(()()()(()( 664666

t
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QQQ dttttxtttB , (29) 
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1

))()()(()( 8878
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       : 
 

 min)()(  BQiQQ KtBtB  (31) 
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. ,  (1)-(31)     ,  
     ,     
  i(t)      kij(t).    

   ,     , 
.    (15, 16, 17, 18 )    

  ,   . 
’        ,   

     ( ),     
, , ,     . 
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Petro Pleshkov, Prof., Ph.D. tech. sci., Valentin Soldatenko, lecturer, Maxim Kubkin, lecturer 
Kirovograd national technical university, Kirovohrad, Ukraine  
Mathematical model of hybrid power system 

In the article the mathematical model to develop a hybrid power system, which provides consumers 
with electric and heat energy from four sources of excess accumulation of partial and cheap energy. 

It was proposed block diagram of a hybrid power system in the central part of the grid, renewable 
battery power or heat. Based on the proposed scheme were drawn up structural equation model mathematical 
distribution of energy flows, including the cost of energy. 

The equations models reflect the dynamics of power management reallocate energy flows through the 
presence of control parameters i(t) and redistribution of energy recruiting particles kij(t). 
mathematical model wind turbines, solar installation, electricity, thermal energy 
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