
     

42

621.311.1

. . 
     . . .   

.  , 15, 03164, -164, 

   
   

   Smart Grid

       
     Smart Grid -

      
   .   -
      (

)      
 .

 : Smart Grid, ,  -
,  , , ,  .

         Smart Grid,
 ,       
        -

  [1].
        -
   . . .   .    -
    Smart Grid,   
    ,    

(   )     . -
   ,     

(  — ),       -
   .

 
 ,    ,  

          -

© . . 



     
     Smart Grid

ISSN 1560-9189 ,    , 2013, . 15,  3 43

        -
         
    (  ) 
       Smart Grid.

 
        -

      
,  ,   ,    -

     (  ,  ,
  ,         -
 ) [2].       

     —    -
        -

.
,      ( ),  -

        .
, :

—       ;
—      ;
—       (  — )  

Min ;
—     Smart Grid     

;
—       

   ,    -
 

DDcc ,

c  —     ; c  —  
  ; D  —  (  )  ; D  — -

 (  )  ;  —    -
     .
       

    :

)1(2

)())((2)((1

),,,,,,(
2

22

)1(2 2

DD

D
j

DD
ji

D
i

e
DDDjif

cccc

cc . (1)



. . 

44

,    k    
,    DD ,  

D  5k .   (1)    -
       :

))),,,,,,(1()((),( 5,4,3,2,
1

1, llll

k

i
l DDDDDjif

k
MinroundMinjiM . (2)

  (2) ()round      
   .

         -
   Smart Grid (  —   ) 
  ( ):

Td  —   ,     
    ;

 —        .
,         -

  .  ,       -
  Smart Grid   ,    
  

))
2

(1(
2
1)(

DTm
Tdterftg , (3)

()erf  —   (  ); Tm  —  
 ; DTm  —     .

 (3)   (2)     -
       t:

)),(),(()((),(),,( jiMjiMTtgroundjiMtjiFM , (4)

),,( tjiFM  —      ji,   -
t ; ),( jiM  —      ji,    -
  ( . 1); ),( jiMT  —      ji,
    ( . 2); ()round  — ,  

    .
,        -

     ( . 1, . 2).
,   q  ,  
   .    ,  -

   ,     
 .



     
     Smart Grid

ISSN 1560-9189 ,    , 2013, . 15,  3 45

. 1.    
   50×50

. 2.    
   50×50   

,      
servSDSDSSSserv , S , S  —     -

,    ; DS , DS  —  ( )
      ; S  — -

        ;
serv  —       ,

    .
       -

       
 .
 ,      -

 [2]      ( ).  ,
   ,    -

   .
      t  -

   :

t
n

serv serve
n

ttnP
!

)(),( . (5)

     —  -
  ,    ,  

 .
      (

)   t        
 (4),    , 

        -
  MathCad Prime 2.0.



. . 

46

       ( -
     )   

      (5)    -
      .   
     ,     -
       
     -

        « »
.

     , 
   ,     -

   ,       -
  ,    ( .

3, . 4):

. 3.    -
    (50 %  )

. 4.    -
       ( )

     
      , , 

, —      -
 .
      -
      

. . .       
 .    .
     (XAdES) },...,,{ 21 naaaA ,  -

   )},(),...,(),,({)( 21 taftaftafAF n , 
),( taf i  —    ia     -
 t .

  A      
))(( AFSec .

      :



     
     Smart Grid

ISSN 1560-9189 ,    , 2013, . 15,  3 47

( ( ( )) const ) max( ) minSec F AF A . (6)

     [4]   -
 XAdES     c ,  — 

 , c  —   , -
     , 

         , 

c

c
c K

KKp 2),,( ,

K  —     
        XAdES-X.

c

K ,     

1
2),(
KK
KKKp . (7)

 (7)    ,   
. 5.

. 5. 3D-     ( )

   . 5,     -
       (6).

      -
    ,   



. . 

48

      (  -
)   Smart Grid    
        -

.         
 . ,      -   

   .
       

        Smart Grid.
       ( ,

   ,   
     .),     ,
         .

1.      .  . -
      ( )    

    . M/49 EN [  -
]. —  : http://www.smartgrid.ru/smartgrid/analytics/2012/analytics56/centercolumn/

permanent/SmartgridArticleBrief/SmartgridArticleInnerCollection/0/0/text_files/file/tech.pdf
2. He  M. Multiple Timescale Dispatch and Scheduling for Stochastic Reliability in Smart Grids

with Wind Generation Integration [  ] /  M. He, S. Murugesan, J.  Zhang. — 
: http://arxiv.org/pdf/1008.3932v2.pdf

3.  . .   [ ] / . . . — .:  ,
1972. — 552 .

4.  .       [ ] / .
 // «      »:  -   .-

. . — , 2013. — . 58.

   18.08.2013

http://www.smartgrid.ru/smartgrid/analytics/2012/analytics56/centercolumn/
http://arxiv.org/pdf/1008.3932v2.pdf

