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THE ABSTRACT 
 
The final qualifying work on the topic «Reconstruction of the 35 kV overhead 

line «Borodino – Sovetskaya Khakassia»» contains 60 pages of a text document, 16 

figures, 22 tables, 25 used sources, 3 sheets of graphic material. 

RECONSTRUCTION, POWER SUPPLY, RELIABILITY, AIR POWER 

LINE, SUPPORT, INSULATOR, DISCONNECTOR, SWITCH. 

The purpose of the work is to develop a project for the reconstruction of the 

35 kV overhead line «Borodino – Sovetskaya Khakassia». 

The tasks of the work are: 

– analysis of the current state of the 35 kV overhead line «Borodino – So-

vetskaya Khakasiya»; 

– selection of the main elements of the 35 kV overhead line «Borodino – So-

vetskaya Khakasia»; 

– mechanical calculation of 35 kV overhead line «Borodino – Sovetskaya 

Khakassia»; 

– replacement of the switching and protective equipment of the 35 kV feeder 

«Borodino – Sovetskaya Khakassia»; 

– calculation of costs for the reconstruction of the 35 kV overhead line «Bo-

rodino – Sovetskaya Khakassia» and the replacement of switching and protective 

equipment. 

The result of this bachelor's work is the development of a support scheme for 

overhead lines, the choice of switching and protective equipment at the head and 

receiving ends of the 35 kV overhead line «Borodino – Sovetskaya Khakassia», the 

assessment of the cost of reconstruction of the 35 kV overhead line «Borodino – 

Sovetskaya Khakassia» according to enlarged indicators. 

On the basis of a mechanical calculation, the linear fittings of the overhead 

line were selected and the distances between the supports were checked. 

The project was carried out for the real object of PJSC «Rosseti Siberia» – 

«Khakasenergo» and can be proposed for consideration this network organization. 
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        35/6,2, 

     4.   -

  35/6,2     175 ,    

   11,25 ,    (3) [14, 15]. 

 
 4 –    35/6,2 

 
     

 – 839 – 80 
   – 351151 

   °  – 60…+ 90 
   /  148 

    /  0,148 
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        [17]. 

     : 

 
2 2 2 3( )h h h h

h
n

  
  ,                                                                                           (4) 

 
 h2  h3 –     ,    10, ; 

       λ –   (   λ = 0,6 ); 

       n –    , (n = 3 ). 

 
15,5 15,5 (15,5 3)

0,6 15,9
3

h
  

    . 

 
     : 

 

2 3 1h h h n h    ,                                                                                                    (5) 

 
 h1 –      ,   

        10, ; 

 
15,5 3 1 2 20,5h       .  

 
      : 

 
2f h    ,                                                                                                    (6) 

 
  –  ,  = 6 . 

 
15,5 0,6 6 8,9f      .      
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      : 
 

3( )f h n h z     ,                                                                                                    (7) 
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         : 

 
4 3,2

3,2 (183 150) 3,73
200 150

z


    


 .      

 
20,5 (6 1 3 3,73) 7,77f        . 

 
       -

   : 

 
2

3
h h f   ,                                                                                                    (8) 
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15,9 8,9 9,97
3

h      , 

 
2

20,5 7,77 15,32
3

h      . 

 
       h  = 9,97 < 25 

     h  = 15,32 < 25 ,  II      15 . 

 : 
 

max 0 wW W K  ,                                                                                                    (9) 
 

 W0 –     (  II     

        W0 = 500 ); 

      w –  . 

  2.5.2    , , 

  « » –   ,   , -

 ,        10 , , 
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, , .      w = 

1,   w = 1,25 [14]. 

   : 
 

max 500 1 500W     .      
 

   : 
 

max 500 1,25 625W     .    
 
3.3.2      
 

       –  

,           -

.        (    -

),    (  ), -    

 . 

     : 
 

1
gG

y
F

 ,                                                                                                             (10) 

 
 Gn  –  1  , ; 

       F  –  , 2. 

 

1

1,48
0,034

43,1
y    / · 2. 

 
      : 

 
3

2

( ) 10э э n p f db d b g k k k k
y

F

           
 ,                                                         (11)               

 
 b  –    (  II    b  = 15 ); 

      d  –   (d  = 8,4 ); 

      ρ –   (ρ = 0,9 / 3); 

      g –    (g = 9,8 / 2); 
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      kn –     (    220  

       kn = 1); 

      kp –   (  kp = 1); 

      kf –      (    

       II   kf = 1,3); 

      kd –    (  kf = 0,5). 

       

       
3

2

3,14 15 (8,4 15) 0,9 9,8 10 1 1 1,3 0,5
0,147

43,1
y

         
   / · 2. 

 
        : 

 
3 1 2y y y  ,                                                                                                           (12) 

 
 y1 –      , / · 2; 

      y2 –       , / · 2. 

 
3 0,034 0,147 0,181y     / · 2. 

        
    ,  -

   : 

 
2

max
4

sinw l X n f pk C W d k k k
y

F

        
 ,                                                             (13)             

 
 αw – ,     

       (  k  = 0,71); 

      kl – ,       

       (  kl = 1,03). 

       –      (   

       d < 20        

       = 1,2); 

      sin2φ –        (  sin2φ = 1);  

      kf –      (  kf = 1,1); 
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3

4

0,71 1,03 1,2 500 8,4 10 1 1 1,1 1
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5

( 2 )l H X э n p fW k k C d b k k k
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F
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 W  –     : 
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0,25 500 125W    . 
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  160 . 
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        (  k  = 1). 
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5

160 1,08 1 1,2 (8,4 2 15) 10 1 1 1,1
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         : 

 
2 2
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      4 –     ,  

         , / · 2.     

 
2 2

6 0,034 0,094 0,1y     / · 2.      
 

         : 
 

2 2
7 3 5y y y  ,                                                                                                         (17) 

 
 3 –         / · 2;      
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      5 –     ,  

         , / · 2.     

 
2 2

7 0,168 0,203 0,272y     / · 2.     
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       ,    

   . 

       (10):   
 

1

3,66
0,082

44,54
y    / · 2.     

 
         (11): 

 
3

2

3,14 15 (8 15) 0,9 9,8 10 1 1 1,3 0,5
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         (12): 
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y
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( 2 )l H X n p fW k k C d C k k k
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 W  –        (15): 
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0,25 625 156,25W     . 

 
    (20)    -

  160 . 

 
3

5

160 1,08 1 1,2 (8 2 15) 10 1 1 1,1
0,195

44,54
y

         
   / · 2. 

 
           -

 (16): 
 

2 2
6 0,082 0,11 0,137y     / · 2.    

  
            -

 (17): 
 

2 2
7 0,221 0,195 0,295y     / · 2.  

 
   3.3.4      
 

   –   ,   

        

       , -

   ,     13 [17]. 
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4 2 271
max min
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2 40,034 0,272 8,25 10
0,018

8 8,9 120 24
a
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  b: 
 

min( )tb E t t      ,                                                                                        (23) 

 
 α –    ; 

      t  –   , t  = – 5 °  [18]; 

      tmin –  , ° . 

 
6 4120 19,2 10 8,25 10 ( 5 ( 35) 167,52b           . 
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3
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8,9 8,25 10 17426199
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c      , 
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2 0,017
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 . 

 
        

     ,   -
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       [18]. 

    : 
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         ,   ,  
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E t t
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y E
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 6 4

1 4

19,2 10 8,25 10 3 ( 35) 0,2 1205,55 120
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0,034 8,25 10kl
       

  


 . 
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 ,      –  -

    [19]: 
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1

( )
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2 2
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        [19]: 
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3 2

1 max

1
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,                                                       (27) 

 
6 4

3 2

4

4,9 120 0,25 120 19,2 10 8,25 10 ( 5 3)
193

0,034 0,272
8,25 10 1,78

0,034

kl
        

  
      
   

 . 

 
    : lk1 = 410 , lk2 = 212 , lk3 = 193 . 

  lk1 > lk2 > lk3  l  < lk2, ,  -

     : 
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7 max 0,272y y   / 2, 

 

max 120y   / · 2. 

 
     : 
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20,034 189
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3.4.1   
 

      .  

          -

 ,      -

.    ,     -

    . 

     ,   -

     .   

         -

.  

 ,        25 

%  : 

 
1,25l l  , 

 
1,25 189 236,25l     . 

 
       : 

 
1nG y F l   ,                                                                                                         (29) 

 
0,034 43,1 236,25 346,201nG      .       

 
         : 

 
7G y F l   ,                                                                                                         (30) 
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   : 

 
2,5 ( )

5 ( ) ,
u э

n u э

G G G

G G G

  
   

                                                                                                         (31) 
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 G  –        , ; 

      Gu –      , ; 

      G  –      , ; 

      G  –   , . 
 

2,5 (2769,606 200) 7424,015

5 (346,201 200) 2731,005 ,

  
   

  

 
     -70 , -

     6 [10]. 

 
 6 –   -70  

 
   

    ,  ,  70000 
 ,  255 

 ,  146 

  ,  303 

 ,  
 100 

 50 ,   40 
   25 

,  3,4 
 

,        -

 70000    8. 

 
7424,015 70000

2731,005 70000 ,


 

 

 
. .,  . 

     . 

  : 

 

1 0,5 1
l

k
D

 
    

 
,                                                                                                     (32) 

 
 l  –   (   6, l  = 303 ).; 

      D –   (   6, D = 255 ). 
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255
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   : 

 

э

l
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k
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303

276,965
1,094эl   .    

   
    : 

 
э

э

U
n
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 λ  –      (  I  

        λ  =19 / ); 

      U  –   , ; 

 
19 40,25
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276,965

n


   . 

 
      , -
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     . 

   : 
 

2
2

max

2
2
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G
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G
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2
2
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 . 1. 9. 13    35     -
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       [17]: 

) ,       :  

      1) ,    ; 

      2) ,    . 

)  ,      -

,     ; 

)       . 

        

 , . .   (31) G  = 7424,015 . -

     ,  -

     8. 

       -7-1,  

-7-16,    -3-5,  1-7-16 [10]. 

 
 8 –     

 
    ,  ,  

 -7-1 70000 0,8 
-7-16 70000 0,3 

-3-5 25000 1,1 
1-7-16 70000 0,62 

 
       (35)  

 G  = 23381,41 . 

        -

,    ,     -

 -3-5    -2-6,   

   9 [10]. 

 
 9 –     

 
    ,  ,  

-2-6 57000 2 
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     .      

    : 

 
7G y F l   ,                                                                                                         (37) 

 
 0,295 44,54 236,25 3104,16G      . 
 

   : 
 

2,5 ( )uG G G   ,                                                                                                         (38) 

 
2,5 (3104,16 0) 7760,399    . 
 

      ,    -

  ,       -

  -2-10,      -

 10 [10]. 

 
 10 –      

 
  

 
  

,  
 ,  ,  

-2-10 8 – 13 30000 1,94 
 

          

         , 

  -2-10     -1-1 ,  

     11 [10]. 

 
 11 –      

 
  

 
  

,  
 ,  ,  

-1-1  6,6 – 9,1 60000 0,78 
 

     .   -

 ,  ,    ,   -
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 ,       – . -

        ,  -

         . 

      35 – 95 2   -

  80     25 2     120   -

  « »       -

      (  

),           

   .        

 35/6,2   -8,0- - - - .    -

  -1-1    -1-1  . 

       -

   14. 

 

 
 

 14 –      
 

        -

 « ».      -

          

,      120 . 

       :  

 

11,3 10t
F

l d
G

      .                                                                                                   (39) 
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 : 
 

1 43,1
1,3 8,4 90 10 559,051

0,148
l        . 

 
 : 

 

1 44,54
1,3 8 130 10 431,728

0,336
l        . 

 
     ,  50 

.           550 

,   450 .   -0,8-9,1-300/10-13 [10]. 

    ,   

  35 ,    12. 

 
 12 –    ,   -

  35  
 

  
,  

 ( , ). 
  -7-1 444 

 -7-16 444 
   (  ) -3-5 333 

 1-7-16 342 
   (  ) -2-6 90 
   (  ) -2-10 9 

   -1-1  10 
     35/6,2 (127,65) 

    -8,0- - - -  (10,35) 

  
-1-1 668 
-1-1 18 

 « » -0,8-9,1-300/10-13 38 

 
4       - 
     
 
4.1     
 

        - -

  [20].      15. 
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ПС № 63 «Бородино 35/10» 

ВЛ 35 кВ

ПС № 66 «Советская Хакасия 35/10» 

Н

К1 К2 Т-1

 
 

 15 –   
 

     16. 
 

XВЛ

К1 К2

Xсис

ЕС

Т-1

ПС № 66 «Советская Хакасия 35/10»ПС № 63 «Бородино 35/10»

 
 

 16 –   
 

  : 

)    = 1 . .; 

)   S  = 10 ; 

)   U  = 37 ; 

 : 
 

3

S
I

U



,                                                                                                         (40) 

 
10

0,156
3 37

I  


 , 

 
      -

: 
 

3S U I   ,                                                                                                      (41) 
 

 I  –    -35 . 
 

3 37 10 640,859S      .  
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 : 
 

S
X

S
 ,                                                                                                      (42) 

 
10

0,016
640,859

X   . .  

 
   . .: 

 

2

x l S
X

U

 
 ,                                                                                                      (43) 

 
  –   (  = 0,403 / ) [15]; 

      l –   (21,206 ). 

 

2

0,403 21,206 10
0,062

37
X

 
   . . 

 
     1  2:    

 
1X X ,                                                                                                     (44) 

  
1 0,016X   . ., 

 
2X X X  ,                                                                                                     (45) 

 
2 0,016 0,062 0,078X     . . 

 
     1  2    

: 
 

0

E
I I

X




  ,                                                                                                     (46) 

 

0 1

1
0,156 9,75

0,016
I     ,   

 

0 2

1
0,156 2

0,078
I     .    
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     1  2: 
 

2 a

t

T
ati I e



   ,                                                                                                     (47) 
 

 t  –       ( , 

      t  = 0,065 ) [20]; 

       –   ( ,  = 0,02) [20]. 

 
0,065

0,02
1 2 9,75 2,718 0,535ati



     , 
 

0,065

0,02
2 2 2 2,718 0,11ati



     . 
 

    1  2: 
 

2i I K   ,                                                                                                     (48) 

 
  –   (   = 1,608) [20]. 

 

1 2 9,75 1,608 22,172i      ,          

 

2 2 2 1,608 4,548i      . 

 
    13. 

 
 13 –     

 
 

 
 -

, . . 
 -

 ,  
 -

 ,  
 

,  
1 0,016 9,75 0,535 22,172 
2 0,078 2 0,11 4,548 

 
4.2  -   
 
4.2.1   
 

       , -

  ,     .  

      . 
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     14  15 [20, 21], 

 U  –     , ; 

       U  –   , ; 

       I  –  , ; 

       I  –   , ; 

       i  –      , ; 

       i .  –     , ; 

       I .  –     , ;  

       t  –     ; 

       Bk –     , 2· : 

 
2
0 ( )k aB I T T   .                                                                                           (49) 

 
  № 63 «  35/10 » (  1): 

 
2

( 1) 9,75 (0,065 0,02) 8,08k KB      · 2. 

 
  № 66 «   35/10 » (  2): 

 
2

( 2) 2 (0,065 0,02) 0,34k KB      · 2. 

 
 14 –       № 63 «  

35/10» 
 

  
 

  
    

U  ≤ U  
-1 -35.II /1000 

1 

U  = 35  U  = 35  
I  ≤ I  I  = 11,25  I  = 1000  
i  ≤ i .  i  = 22,172  i .  = 50  
Bk ≤ I2 .  ·t  Bk =8,08 · 2 I2

.  ·t  = 202·4=1600 · 2 
 

 15 –       № 66 «  
 35/10 » 

 

  
 

  
    

U  ≤ U  
-2-35.II /1000 

1 

U  = 35  U  = 35  
I  ≤ I  I  = 11,25  I  = 1000  
i  ≤ i .  i  = 4,548  i .  = 50  
Bk ≤ I2 .  ·t  Bk =0,34 · 2 I2

.  ·t  = 202·4=1600 · 2 
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4.2.2   
 

   ,   ,  -

    . 

     16 [22], 

 I 0
 –       

            (  1), ; 

       I .  –    , . 
 

 16 –       № 63 «  
35/10» 
 

        
U  ≤ U  

-35-630/12,5 
1 

U  = 35  U  = 35  
I  ≤ I  I  = 11,25  I  = 630  
I 0 ≤ I .  I 0 = 9,75  I .  = 12,5  
i  ≤ i .  i  = 22,172  i .  = 35  
Bk ≤ I2 .  ·t  Bk =8,08 · 2 I2

.  ·t  = 12,52·4=625 · 2 
 

4.2.3   
 

  № 66 «   35/10 »   

  .     , 

         

   .     

      1,4 – 2,5   -

 .       17 [23]. 

 
 17 –       № 66 « -

  35/10 » 
 

        
U  ≤ U  

-1 -V -35/40,5-
40-25- 1. 

U  = 35  U  = 35  
I  ≤ I  I  = 11,25  I  = 40  
I 0 ≤ I .  I 0 = 2  I .  = 25  
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4.2.4    
 

       
18 [24]. 

 
 18 –      

 
        

U  ≤ U  
- -35/40,5 

-10-760 1 
U  = 35  U  = 35  

 
5    
 

      

.  ,  35      -

       1 – 2  [14].   

,        -8,0- - - - , -

      19 [5]. 

 
 19 –    -8,0- - - -  

 
     

  2 44,54 
   /  366 

    /  0,366 
   8 

      83,712 
     50,227 

   29,299 
  / 2·104 19,6 

  
  1/°·10–6 1,85 

 ,    40 
  1    

  20 ° ,   
 3,75 

  1    0,39 
   2·  12,39 

  / ·  462 
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  № 63 «  35/10 »     

№ 8     1328 .   № 66 «  -

 35/10 »     № 119    -

 1151 .        -35  -

 2479 . 

    : 
 

D
arctg

H


 


 
,                                                                                                         (50) 

 
 D  –     (   10, D  = 1 ); 

        –   (   10,  = 2 ); 

       λ  –    (λ  = 0,6 ). 

       λ  –       (λ  = 0,251 ). 

 
1

23
2 0,6 0,251

oarctg  
 

. 

 
       -

 23°,     30°, ,   

[14]       . 

 
6         
   -   
 
6.1       
 

     -35    -

  .    -

   35     -

        -

 . 

      , ,  

          

   . 
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     -

  35       

      -

     ,  

    ,     -

         -

     [25]. 

       

      01.01.2000 .  . 

   -35    [25]: 

)   ; 

)   ; 

)    ; 

)     . 

)  . 

     ,  -

.         [25]: 

) 3,3 % –    ; 

) 5 – 6 % –    ; 

) 2,6 – 3,18 % –   - , -

 ; 

) 7,5 – 8,5 % – -  ,    

      (   

  – 8 %). 

     18,4 %. 

    -35     

    20  21, . 
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 20 –   -35     -
 

 

  
, 

3 ( ) 
, . 

./ 3 ( ) 
 , 

. . 
1 2 3 4 

  
  

162,24 0,52 84,365 

  
  

42 1,28 53,76 

  (21,206) (5,85) 124,055 
 (    

)  – 262,18 

    
2021 .   

 
5,15 – 1350,227 

   20 % – 1620,272 
 – – 1620,272 

 
        -

 : 
 

(2) (3)  . 
 

     : 
 
162,24 0,52 84,365   . . 
 

     : 
 
42 1,28 53,76   . . 
 

   : 
  
(21,206) (5,85) 124,055   . . 
 

    -35     

   2021 .      : 

  
(84,365 53,76 124,055) 5,15 1,2 1620,272      . . 
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 21 –   -35     
 

 

  
, 

. . 
, 

. ./  
 

, . . 

1 2 3 4 
     21,206 658 13953,548 

   
(    , 

 ) 
18,4 % – 16521 

    
2021 .  -  

 
5,75 – 94995,75 

   20 % – 113994,9 
 – – 113994,9 

 
     : 

 
21,206 658 13953,548   . . 
 

    : 
 
13953,548 1,184 16521   . . 
 

    -35    -

    2021 .  -      

: 

  
16521 5,75 1,2 113994,9    . . 
 

     -35   -

 : 

 
1620,272 113994,9 115615,17   . . 

 
6.2     -  
       
 

   -  -

   22.  -   -

    [21 – 24]. 
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 22 –   -   
 

 
 

-  
, 

. ./ . 
-

, . 
, 

. . 
1 2 3 4 5 
 № 63 «  35/10 » 

 
-1 -

35.II /1000 1 

 «  
 

» 

 
50,845 

 
3 152,535 

 
 -35-

630/12,5 1 

 «  
 » 

1570 1 1570 

 № 66 «   35/10 » 

 
-2-35.II /1000 1 

 «  
 

» 
63,626 1 63,626 

 
-1 -V -35/40,5-

40-25- 1. 

 «  
 

» 
15,372 3 46,116 

  
 

- -35/40,5 
-10-760 1 

 «  
» 

16,336 3 49,008 

: 1881,285 
 

    -    

 «  » – «   20 %   -

 : 

 
1881,285 1,2 2257,542   . . 
 

      - -

    : 

 
115615,17 2257,542 117872,71   . . 
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       -

       -

    . 

        -

        

-7. 

       -

 ,          

 35/6,2    -8,0- - - - . 

       -70   -

    . 

        

   . 

       -

 . 

      -

         , 

 : 

•      – 115615,17 . .; 

•   -   – 2257,542 . 

.; 

•     – 117872,71 . . 
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1      13.03.02 « -

  » : .  / . . .  ; . 

. - ,  –  . –  : .- .   –  

, 2017. – 62 . 

2  4.2–07–2014.   .   

 ,       

[ ] –  :  , 2014. – 60 .. 

3  «  « ». -  

   . –  : 

https://www.nilkes.ru. 

4   . –  : 

https://www.ps25.ru/product/grozotros-mz-80-v-ozh-n-r-/. 

5  « ».    . – -

 : http://energoservise.com/files/Grozotros_MZ.pdf. 

6  .    35    35 .  

  -3 – , ,   . – -

 :  https://domikelectrica.ru/sravnenie-vl-35kv-i-vlz-35kv. 

7  .   . –  : 

http://fenix88.com/documents/ol_doc/kompozitnie-opori-2016.pdf. 

8     . –  : 

https://elektro-montagnik.ru/?address=labs/lab7/&page=page2. 

9   « ». –  : https://www.izolyator.ru/line/lk-

70-35-iii.  

10  «  -  ». –  -

: http://www.aiz.ru. 

11      :   

/ . . , . . . – 4-  ., . – . : , 2014. – 648 

. – ( ). 

https://www.nilkes.ru/
https://www.ps25.ru/product/grozotros-mz-80-v-ozh-n-r-/
http://energoservise.com/files/Grozotros_MZ.pdf
https://domikelectrica.ru/sravnenie-vl-35kv-i-vlz-35kv
http://fenix88.com/documents/ol_doc/kompozitnie-opori-2016.pdf
https://elektro-montagnik.ru/?address=labs/lab7/&page=page2
https://www.izolyator.ru/line/lk-70-35-iii
https://www.izolyator.ru/line/lk-70-35-iii
http://www.aiz.ru/
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12       -

   2020 – 2024 . –  : 

https://docs.cntd.ru/document/553273908. 

13   . –  : http://electricalschool.info 

info/main/lighting/478-vybor- sechenija-kabelja-i-provoda.html. 

14    [ ]. – 7-  . – .: 

 , 2013. – 701 . 

15      /  . . . 

. – 4-  ., .  . – . : , 2017. – 376 . : . 

16 «  ».  . –  : https:// - . . 

17      : . -

 / . . , . . , . . . –  : , 2020. 

– 256 . 

18       : 

.- .  / . . , . . , . . . 

2-  ., . –  : -  . - , 2015. – 60 . 

19      : 

-        -

 1-43 01 02 «    »  

1-43 01 02 02 « ,     » 

/ . . . –  : , 2016. – 116 . 

20  :   .  . . -

 / . . . – . :   « », 2012. — 2-  

., .  . – 352 . – ( . ). 

21  «   ». –  : 

https://zeto.ru/products_and_services/high_voltage_equipment/razyediniteli-

narujnoy-ustanovki-serii-rg. 

22  «   ». –  : 

https://ktpural.com/p347214714-elegazovyj-vyklyuchatel-vgbe.html. 

 

https://docs.cntd.ru/document/553273908
http://electricalschool.info/
https://опора-лэп.рф/
https://zeto.ru/products_and_services/high_voltage_equipment/razyediniteli-narujnoy-ustanovki-serii-rg
https://zeto.ru/products_and_services/high_voltage_equipment/razyediniteli-narujnoy-ustanovki-serii-rg
https://ktpural.com/p347214714-elegazovyj-vyklyuchatel-vgbe.html
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23  «   ». –  : 

https://keaz.ru/catalog/srednevoltnoe-obrudovanie-do-35kv/predohraniteli-

visokovoltnie/pkt-predohraniteli-   visokovoltnie/pkt#?page=1&sort=statsPer-

cent&reverse=false&countProductsPerPage=50. 

 24  «  ». –  : 

https://www.tavrida.com/ter/solutions/SA. 

25  « ё     -

    35-1150 » 324  - 1   

  «  »,  : 09.07.2012, 34. –  : 

www.fsk-ees.ru/upload/docs/sto_56947007-29.240.124-2012.pdf. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://keaz.ru/catalog/srednevoltnoe-obrudovanie-do-35kv/predohraniteli-visokovoltnie/pkt-predohraniteli-visokovoltnie/pkt#?page=1&sort=statsPercent&reverse=false&countProductsPerPage=50
https://keaz.ru/catalog/srednevoltnoe-obrudovanie-do-35kv/predohraniteli-visokovoltnie/pkt-predohraniteli-visokovoltnie/pkt#?page=1&sort=statsPercent&reverse=false&countProductsPerPage=50
https://keaz.ru/catalog/srednevoltnoe-obrudovanie-do-35kv/predohraniteli-visokovoltnie/pkt-predohraniteli-visokovoltnie/pkt#?page=1&sort=statsPercent&reverse=false&countProductsPerPage=50
http://www.fsk-ees.ru/upload/docs/sto_56947007-29.240.124-2012.pdf
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    .  

          

     . 

 
        1      . 

 
     25    . 

 

 

 

 

«  12  »       06        2021 . 
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     ( )          ( ) 

 



 


