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ESSAY 

 

Work on the topic ―Reconstruction of the SS 35/10 kV in the village. Ust'Byur 

‖contains 60 pages of a text document, 10 figures, 21 tables, 20 used sources, 2 sheets 

of graphic material. 

RECONSTRUCTION, POWER SUPPLY, SUBSTATION, DEVICE, 

TRANSFORMER, BREAKER, EQUIPMENT, RETROFIT, SHORT CIRCUIT, 

CALCULATIONS. 

The object of research is the operating substation 35/10 kV "ULPH" in the 

village. Ust'Byur, on the border between PJSC IDGC of Siberia  Khakasenergo and 

LLC Electroservice. 

The purpose of the work is to develop measures for the reconstruction of the 

35/10 kV substation "ULPH" to improve the reliability of the equipment. 

Work tasks: 

1. Analysis of load power and replacement of power transformers; 

2. Carrying out a retrofit of CSR cells; 

3. Calculation of costs for aggregated indicators. 

Based on the results of the work, it can be concluded that the reconstruction of 

the substation will lead to an increase in the reliability of power supply to consumers 

and an improvement in technical and economic indicators. 

The practical significance of the work is due to the fact that the decisions made 

in the work can be used in the future for the implementation of the project. 
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T   R X B /r P_  Q_  I max 
I 

. 
  10  -   10 0,03 0,02 0,00 0 -2,61 -1,43 157,56 0 

   35 -  35 8,70 7,98 56,78 0 -2,59 -1,28 46,46 0 

  35 -  103 4,98 4,57 32,52 0 -0,31 0,08 5,47 0 

  103 -  35 4,38 4,27 28,64 0 -0,74 -0,41 13,97 0 

  103 - Q 2,83 2,58 18,45 0 0,43 0,53 11,55 0 

 Q -  35 0 0 0 0 0,43 0,55 11,55 0 

  35 -  35 11,80 10,88 77,01 0 1,67 1,00 32,97 0 

  35 -  12,04 11,55 78,62 0 2,62 1,26 47,51 0 

  -  35 5,50 5,03 35,90 0 3,18 1,76 56,81 0 

-   220 -  N 1,43 104,11 5,89 1,00 -2,65 -1,80 8,05 5,08 

-   N -  110   1,43 -11,67 0 0,53 0 0 0 0 

-   N -  10  1,43 195,64 0 0,05 -2,61 -1,47 7,54 0,23 

-    35 -   10 1,44 14,51 47,11 0,30 2,59 1,28 46,46 44,88 

-   35 -  10-1 4,61 31,52 21,73 0,31 -1,01 -0,56 19,08 46,11 

-   35 -  10-2 4,61 31,52 21,73 0,31 -1,21 -0,67 22,92 55,40 

 

 5    RastrWin3 

   U_  P_  Q_  _  Q_  V_  V Delta  

 100  220 220 0 0 2,65 1,80 230 230,00 0 4,55 

 110  N 220 0 0 0 0 0 229,31 -0,29 4,23 

 120  110   110 0 0 0 0 0 120,64 -0,29 9,67 

 130  10  10 0 0 0 0 0 10,91 -0,84 9,07 

 200   10 10 0 0 00 0 0 10,90 -0,85 8,99 

 210   35 35 0 0 0 0 0 35,84 -2,41 2,41 

 300  35 35 0 0 0 0 0 34,94 -2,86 -0,17 

 310  10-1 10 1 0,5 0 0 0 10,56 -4,26 5,59 

 320  10-2 10 1,1 0,55 0 0 0 10,52 -4,54 5,20 

 

 6     

N_  N_   I_  I_  
I _25 
_  

I _  
_  I/I_dop 

100 110  220 -  N 7,83 7,33 158,33 158,33 4,95 

110 120  N -  110   0,00 0,00 300,96 300,96 0,00 

110 130  N -  10  7,33 153,16 3310,56 3310,56 0,22 

210 200   35 -   10 45,15 153,16 103,52 103,52 43,61 

300 310  35 -  10-1 20,96 67,24 41,38 41,38 50,65 

300 320  35 -  10-2 19,05 61,02 41,38 41,38 46,02 
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N_  N_   I_  I_   

130 200  10  -   10 153,16 153,16  

210 300   35 -  35 45,15 44,66  
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/  [9].       

 35     8  9,    10   10  11. 

 

 8          

T  tip0 N_  N_   I1_  dI1_  I1_  dI1_  

-  -  100 110  220 -  N 0,099 -70,6 0,098 -70,5 

-  -  110 120  N -  110   0,000 0,0 0,000 0,0 

-  -  110 130  N -  10  0,098 -70,5 2,049 -70,5 

  130 200  10  -   10 2,049 -70,5 2,049 -70,5 

  210 300   35 -  35 0,644 -70,5 0,643 -70,5 

-  -  210 200   35 -   10 -0,644 -70,5 -2,049 -70,5 

  300 400  35 -  103 0,000 0,0 0,000 0,0 

-  -  300 310 
 35 -  10-

1 0,000 0,0 0,000 0,0 

-  -  300 320 
 35 -  10-

2 0,000 0,0 0,000 0,0 
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0   U_  V Delta V1L dV1L V1 Delta1 

 100  220 220 230 0 229,9839 4,538119 132,7812 -0,00141 

 110  N 220 229,6008 -0,29587 213,3182 -3,03718 123,1593 -1,52066 

 120  110   110 120,79 -0,29587 112,2239 2,021746 64,79251 -1,52066 

 130  10  10 10,94651 -0,85573 8,733125 -12,6687 5,042072 -5,18109 

 200   10 10 10,93917 -0,86512 8,645502 -13,545 4,991483 -4,78054 

 210   35 35 34,3775 -2,63677 13,15722 -62,4079 7,596326 -27,9842 

 300  35 35 33,57344 -3,39895 1,38E-58 -100 7,97E-59 0 

 310  10-1 10 10,27991 -4,92749 4,24E-59 -100 2,45E-59 0 

 320  10-2 10 10,2849 -4,7659 8,23E-68 -100 4,75E-68 0 

 

 10         

S T  s0 tip0 N_  N_   I1_  dI1_  I1_  dI1_  

0 -  False -  100 110  220 -  N 0,050 -76,3 0,049 -76,2 

0 -  False -  110 120  N -  110   0,000 0,0 0,000 0,0 

0 -  False -  110 130  N -  10  0,049 -76,2 1,026 -76,2 

0  False  130 200  10  -   10 1,026 -76,2 1,026 -76,2 

0  False  210 300   35 -  35 0,322 -76,2 0,321 -76,1 

0 -  False -  210 200   35 -   10 -0,322 -76,2 -1,026 -76,2 

0  False  300 400  35 -  103 0,001 -82,7 0,001 -81,8 

0 -  False -  300 310 
 35 -  10-

1 0,320 -76,1 1,040 -76,1 

0 -  False -  300 320  35 -  10- 0,000 -73,7 0,000 0,0 
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0   U_  V Delta V1L dV1L V1 Delta1 

 100  220 220 230,00 0,00 229,99 4,54 132,79 0,00 

 110  N 220 229,60 -0,30 221,38 0,63 127,81 -0,52 

 120  110   110 120,79 -0,30 116,46 5,88 67,24 -0,52 

 130  10  10 10,95 -0,86 9,82 -1,83 5,67 -1,63 

 200   10 10 10,94 -0,87 9,78 -2,21 5,65 -1,42 

 210   35 35 34,37 -2,64 23,12 -33,94 13,35 -4,78 

 300  35 35 33,56 -3,40 17,65 -49,58 10,19 5,57 

 310  10-1 10 10,28 -4,93 0,00 -100,00 0,00 0,00 

 320  10-2 10 10,28 -4,77 5,43 -45,74 3,13 5,57 

 

       

   12.       

    . 
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  Ta,c t ,   I ,  I ,  

 35  0,009 0,008922 1,373 0,643      

 10  0,013 0,009233 1,49 1,04      
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3.2       

     35/10  « » 

 

       

      ,   

  10  15 .  

 ,    : 

    ; 

    35 ; 

     35 ; 

        

; 

     10 ; 

       ; 

         

      . 

    : 

  (60%); 

  , ,    (22%); 

 , ,     (18%) [14]. 

 

 

  -   

, . 

 

, . 

   

, . 

1   1600/35 2 13 640 13 640 * 2 27 280 

2  35   2 1 140 1 140 * 2 2 280 

3    10  2 1 140 1 140 * 2  2 280 

4     10  1 1 140 1 140  1 140 

5   10  8 1 140 1 140 * 8 9 120 

6     42 100 

7     2020   

-   

 5,63 42 100 * 5,63 237 023 

:  237 023 
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 20         

 5,63        2020 . [7]. 

 21      35/10  « » 

 

  35/10  « »  2020    

  10 358 488    15%,    

.  

№   -   

, 

. 

 

, 

. 

  

, . 

1  ( ) 2500/35 2 1 800 000 1 800 000*2 3 600 000 

2   35  /TEL3512,5/630 2 950 000 950 000*2 1 900 000 

3    10  

B/ L1020/1000 

2 100 000 100 000*2    200 000 

4     10  

B/ L1020/1000 

1 100 000     100 000 

5   B/ L1020/1000 8 235 000 235 000*8 1 880 000 

6 05  8   25 500 25 500*8    204 000 

7      

   

  237 023+100 

000 

337 023 

8      8 221 023 

9    (    

  26%) 

  8 227 441 * 

1,26 

10 358 488 

:  10 358 488 
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  Ч  

1   10  «  »   

: https://www.tavrida.com/ter/support/documents/ 

2   35  «  »   

: 

http://www.konstalin.ru/userfiles/files/vacuum/tavrida/Buklet_BB_35_630.pdf 

3        

: https://en-res.ru/stati/pue-kategorii-elektrosnabzheniya-potrebitelej.html 

4      : 

https://transformator-energum.ru/tmn/tmn-2500-35-10-540.html 

5       

05    : https://rza.org.ua/down/open/MRZS-05L--

Rukovodstvo-po-ekspluatacii--Ustrojstvo-mikroprocessornoe-zacshity--

avtomatiki--kon-trolja-i-upravlenija-prisoedinenij.html 

6       

 . . , . .     , 

 2008 

7     19.02.2020 № 5414- /09 «  

      I  2020 

» //    « ». –  : 

http://www.consultant.ru. 

8     RastrWin3 

                     6-10     /    :.    

. . , . . . – «   

  . - » № 4 (29) 2017. – 6 . 

9   «RastrWin3»:   

[  ]. –  : www.rastrwin.ru/ 

download/Files/HELP_RastrWin3_29_08_12.pdf. 

10      266   : 

https://www.proekt-energo.com/kso-266, 

http://www.konstalin.ru/userfiles/files/vacuum/tavrida/Buklet_BB_35_630.pdf
https://en-res.ru/stati/pue-kategorii-elektrosnabzheniya-potrebitelej.html
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11        

  1000 :  .  . .,  . ., 

 . .    .  1.     

      

», 2009. 

12   /    : http://e-tmm.ru/?D=6 

13       : 

https://download.schneider-

electric.com/files?p_enDocType=Catalog&p_File_Name=Retrofit.pdf&p_Doc_Re

f=MKP-CAT-RETROF-09 

14      

( )        

«  » , 2012 - 71 . 

15  23-01-99      1 

 2003 .,  II-3-79.  ,  (7-  ). 

16        

 : http://www.beleltika.by/files/page/107/eim-2014-03-6-12.pdf 

17      35   

 : https://powersystem.info/index.php?title 

18      2500/35-10 

  : http://sil-trans-form.ru/tm_2500/35-10 

19  . .     

. .: , 592 .;  

20      . .  . 

: -  , 2002. - 248 . 

https://download.schneider-electric.com/files?p_enDocType=Catalog&p_File_Name=Retrofit.pdf&p_Doc_Ref=MKP-CAT-RETROF-09
https://download.schneider-electric.com/files?p_enDocType=Catalog&p_File_Name=Retrofit.pdf&p_Doc_Ref=MKP-CAT-RETROF-09
https://download.schneider-electric.com/files?p_enDocType=Catalog&p_File_Name=Retrofit.pdf&p_Doc_Ref=MKP-CAT-RETROF-09



