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 :  
 :  
:  

 
)(  

   
)(  

 
)ADL(   

   
   

 
  

   
   

 
  

  
  

)(   

  
 
 
 

)(  
1             
2             
3             
4             

 ...             
 ...             
      
    )   (   

  )                 
        (  

  

             
 

        62363  15/8/1389      .  
            .   

                      
 . 



   :  
          1392  
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 )( 

010101 
       )LV(  

    

010102 
       )HV( 

    

010103 
         

   

010104 
        )LV (

    230  400  
   

010105          )HV (
    230  400  

   

010106 
        )LV (

    63  132  
   

010107 
        )HV (

    63  132  
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 -   
  

  
  

1.              ONAN/ONAF1/ONAF2  
   45   ONAN/ONAF    6  8   ONAN         

                       2  
   . 

2.          )           
 (       :  

     -       :40    
     -       :25-    
     -           :30    
     -        :20      
     -       :5    
     -        :1   
     -       : 1000   
     -    :g 3/0  
     -   )    ( :25      )          (Um)(  

3.                  : 

  

 
Rated 

Votage(Un) 
kv (r.m.s. 

value) 

 
Highest 
Votage 

for equipment 
(Um) 

kv(r.m.s. 
value) 

standard rated short-
duration 

(1min.)power-
frequency withstand 

voltage kv(r.m.s. 
value) 

standard rated 
lightning impulse 
withstand voltage 
kv (peak value) 

standard rated 
switching impulse 
withstand voltage 
kv (peak value) 
Phase to Earth 

Bushing Winding Bushing Winding Bushing Winding 
11 12 50 38 95 75   

20 24 70 50 170 125 -  

33 36 95 70 170 145 -  

63 72.5 180 140 380 325 -  

132 145 275 230 650 550 -  
230 245 460 395 1050 950 850 750 
400 420  630 570 1425 1300 1175 1050 

  
4.        1  5   5 ) (         

    .  
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5.        1  5   OLTC (On-Load Tap Changer)    .  
6.         33               

     (Air Cable Box)     . 

7.         3    .  
8.                       

 .  
9.                    .  

10.                 . 

11.           63               CT 
  2           CT   1  )    (    

. 

12.                  . 

13.                         
. 
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01   

02   400  

03  230  

04   132  

05 66 /63  

06   4/ ./63  -  4/ ./33 -4/ ./20  

07    4/ ./63 -   4/ ./33 – 4 .//20  

08    33  20  
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 )( 
 

   
 )( 

020101 
     20/230/400   

  315   
   

020103 
          20/230/400 

   200   
   

020105 
      20/230/400 

   7/166   
   

020107 
      ()33(20/1320/230 

     125    
   

020109        20/1320/230 
   200       

   

020111 
      (()33(20/1320/230 

    160     
   

020201 
      63/400    

200         

020203 
       20/63/400    

 200     
    

020301 
       20/63/230    

 200     
   

020303         20/63/230   
 160          

020305 
       20/63/230    

 125     
   

020307 
       20/63/230    

 80     
   

020309 
       63/230    

 250     
   

020311 
       63/230    

 80     
   

020313 

        63/230   
  160     
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 )( 
 

   
 )( 

020315          63/230    
 90          

020317 
        63/230    

 80     

   

020319 
        11/33/230    

 160     

   

020321 
        11/33/230    

 90   

   

020323 
        11/33/230   

 50   

   

020401 
       33/132    

 160   

   

020403 
        33/132    

 50   

   

020405 
       20/132    

 50   

   

020407 
        20/132    

 40   

   

020409 
   )33(20/132    

 30       

   

020501 
        20/63     

40   

   

020503  
        20/132    

 50     
   

020505           20/132   
  30        

020601 

 

  )/ ( 4/0/63 
   2291  
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 )( 
 

   
 )( 

020603   )/ ( 4/0/63 
   1832   

 

 

    

020605   )/ ( 4/0/63 
   1649   

 

 

020610   

020607 
  )/( 4/0/63   

  1466    

 

 

   

020609 
  )/( 4/0/63   

  1145  

   

020611 
  )/( 4/0/63   

  824  

   

020613 
  )/( 4/0/63   

  733  

   

020615 
  )/( 4/0/33   

  874    

   

020617 
  )/( 4/0/33   

  2800  

   

020619 
  ) -( 4/0/20 

   1443    

   

020621 
  )/( 4/0/20   

  1200  

   

020623 
  )/( 4/0/20   

  1154    

   

020625 
  )/( 4/0/20   

  1000     
   

020627 
  )/( 4/0/20   

  866    

   

020701     4/0/33    250 
  

   

020703      4/0/33    315 
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 )( 
 

   
 )( 

020705     4/0/33    400 
  

   

020707 
     4/0/33    500 

  

   

020709 
      4/0/33    630 

  

   

020711 
      4/0/33    800 

    

   

020713        4/0/33     
1000        

020715 
      4/0/33     

1250     

   

020717 
      4/0/33     

1600     

   

020801   33  874     

020803   33  2800     

020805   20  1443      

020807   20  1154      

020809   20  866      
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  -   
  

 
  

1.            ONAN           
              2     . 

2.                  :  
     -       :40    
     -       :25-    
     -       : 1000   
     -    :g 3/0  
     -   )    ( :25      )          (Um)(  

3.                  : 

  

 
Rated 

Votage(Un) 
kv (r.m.s. 

value) 

 
Highest 
Votage 

for equipment 
(Um) 

kv(r.m.s. 
value) 

standard rated short-
duration 

(1min.)power-
frequency withstand 

voltage kv(r.m.s. 
value) 

standard rated 
lightning impulse 
withstand voltage 
kv (peak value) 

standard rated 
switching impulse 
withstand voltage 
kv (peak value) 
Phase to Earth 

Bushing Winding Bushing Winding Bushing Winding 
20 24 70 50 170 125 -  

33 36 95 70 170 145 -  

63 72.5 180 140 380 325 -  

132 145 275 230 650 550 -  
230 245 460 395 1050 950 850 750 
400 420  630 570 1425 1300 1175 1050 

  
4.        1  5   5 ) (           

  .  
5.                  5      .  
6. .                   . 

7.                . 

8.         33                  
   (Air Cable Box)     . 

9.                         
. 
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01     KV 400 

02     KV 230 

03     KV 132 

04     KV/66 63 

05      KV 20  

06     KV 20/33 
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 )( 
 

   
 )( 

030101   400 50 5 
  YN 

   

030201   230 25 5 
  YN 

   

030301         
   132   25        

030401           
63   25   

   

030501         
   20   25       

030601    20 25  5 
    YN      
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  -     
 

  
 
1.           )Circuit-Breaker (       :  

      :40    
      :25-    
      : 1000   
   :g 3/0  
  )    ( :25      )          

(Um)     (  
  

2.                   
   : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching 
impulse 

withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
3.             . 

4.       63   SF6    
5.                       

           . 

6.                        
               .  

7.   SF6               . 

8.                      
  

9.          )Circuit-Breaker (         
      :40    
      :25-    
      : 1000   
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         1392  

  

 
 

   :g 3/0  
  )    ( :25      )          

(Um)     (  
10.                   

   : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching impulse 
withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
11.             . 

12.       63   SF6    
13.                       

           . 

14.                        
               .  

15.   SF6               . 

16.                      
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01   400 

02   230 

03   132 

04   66/63 

05  33  

06  20  

07  11  
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 )( 
 

   
 )( 

040101  420,3150    
50    ) ( 

   

040103  420,3150    
50    ) ( 

    

040201  245,3150    
63    ) ( 

    

040203   245  , 3150      
50    ) ((      

040205  2452500  50
 ) ( 

    

040207  2452000  50
 ) ( 

    

040209  2452000  50 
 ) ( 

    

040211  2452500  50
 ) ( 

    

040213  2452000  50
 ) ( 

    

040215   2453150  40
 ) (      

040217  2452500   50
 ) ( 

    

040219    245 2000    40 
 ) (  

 
 

 
   

040221  245 3150    40 
 )  ( 

    

040223  2452500   40
 )  ( 

    

040225 
 

  2452000   40
 )  ( 

    

040301
  1453150   40
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 )( 
 

   
 )( 

040305 
  1452500   40
 

    

040307 
  1452000-1250   

40  
    

040309 
  1453150   5/31
 

    

040311 
  1452500   5/31
 

    

040313 
  1452000-1250   

5/31  
    

040401 
  5/723150   40
 

    

040403 
  5/722500   40
 

    

040405 
  5/722000   40
 

    

040407 
  5/721600   40
 

    

040409 
  5/723150   5/31
 

    

040411 
  5/722500   5/31
 

    

040413 
  5/722000   5/31
 

    

040415 
  5/721600   5/31
 

    

040417 
  5/721250   5/31
 

    

040501   361600   25     

040503   361250   25     

040505   36630   25     

040507   36800   25     

040509   36650   25     
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         1392  

  

 
 

   
   

 )( 
 

   
 )( 

040601 
  361600   25

   
   

040603   241250   25
 

 
   

040605 
  24630   25
 

 
   

040607 
  24800   25
 

 
   

040609 
  24650   25
 

 
   

040701 
  5/131600   25

 
 

   

040703 
  5/131250   25
 

 
   

040705 
  5/13630   25
 

 
   

040707 
  5/13800  25
 

 
   

040709 
  5/13650   25
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         1392  

  

 
 

 

  

  –     

 
   

  
17.                  :  

      :40    
      :25-    
      : 1000  

          :20     
   :g 3/0  
  )    ( :25      )         

 (Um)     (  
  

18.                 
 :  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching impulse 
withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
19.                 .  
20.                       

. 

21.                  1   . 

22.                     
  .  
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01   400  (Central Break) 

02   400  Double Break)( 

03   400  )( 

04    230  (Central Break) 

05   230  Double Break)( 

06    230  )( 

07    132  (Central Break) 

08   132  Double Break)( 

09    132  )( 

10    63 (Central Break) 

11    63  Double Break)( 

12    33  

13    1120  
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 )( 
 

   
  )( 

050101 
   , (Central Break)420,3150 

 50       . 
   

050103 
  420,315050  

         . 
   

050105 
  (Central Break)420,2500 

 50        . 
    

050107 

  (Central Break)420,2500 
 50           

 . 

    

050201 
  Double Break)(420 , 3150 

 50       
    

050203 

  Double Break)(420,3150 
 50          

 . 

    

050205 
  Double Break)(420 , 2500 

 50       
    

050207 

  Double Break)(420,2500 
 50          

 . 

    

050301 
  ) (4203150 

50       
    

050303 

  )(420 
315050        

   . 

    

050305 
  )(420250050 

       
    

050307 

  )(420250050 
         

 . 

    

050401 
  (Central Break) 2453150 

50         
    

050403 

  (Central Break)2453150 
50           
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 )( 
 

   
  )( 

050405 
  (Central Break) 2452500 

50         
    

050407 

  (Central Break)2452500 
50           

   

    

050409 

  (Central Break) 
245200050     

  

    

050411 

  (Central Break) 
245200050      

      

    

050413 
  (Central Break) 2453150 

50        
    

050415    (Central Break)245 3150 
50      .      

050417 

  (Central Break)2453150 
40 .       

   

    

050419    (Central Break)        245 
250040      .      

050421 

  (Central Break)245 
250040         

    . 

    

050423    (Central Break)245 
200040      . 

    

050425 

  (Central Break) 245 
200040        

   . 

    

050501 

   Double Break)(245 
3150 50        

   . 

 

 

  

050503 
  (Double Break) 245  2500 

50        
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         1392  

  

 
 

    
  

 )(  
 

   
 )( 

050505 

  (Double Break)2452500 
50         

  . 

 

 

  

050507 
  (Double Break)2452000 

50          
 

  

050509 

  (Double Break)            245 
2000 50        

   . 

 

 

  

050511    (Double Break)  245 
315040       . 

 
 

  

050513  245 315040      
 .   

 
  

050515 

  (Double Break)245315040 
           

 . 

 

 

  

050517     (Double Break) 245250040 
      . 

 
   

50519 

  (Double Break) 
245250040       

     . 

 

   

050521    (Double Break)2452000 
40      . 

 
   

050523 

  (Double Break)2452000 
40          

 . 

 

   

050601 
  )(245315050 

       
 

   

050603 
  )(245315050 

          . 
 

   

050605 
  )(2452500 

50        
 

   

  

  

 

 



  –      
         1392  

  

 
 

   
   

) ( 
 

   
 )( 

050607 

  )(245250050 
          

 . 

 

   

050609 
  )(2452000 

50        
 

   

050611 

  )(2452000 
50          

 . 

 

   

050613 
  )(245315040 

        
 

 

   

050615 

  )(245315040 
           

. 

 

   

050617 
  )(245250040 

       
 

   

050619 

  )(2452500  
40           

 . 

 

   

050621 
  )(245200040 

       
 

   

050623    )(245200040 
           

 
   

050701 
  (Central Break)1453150 

40      .   
   

050703 

  (Central Break)1453150 
40         

 . 

 

   

050705 
 (Central Break)1452500 

40      . 
 

   

050707 

 (Central Break)1452500 
40          

 . 
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         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

050709 
 (Central Break)1452000 

40      . 
 

   

050711 

 (Central Break) 1452000 
40          

 . 

 

   

050713 
 (Central Break) 1451600 

40      .  
 

 

   

050715 

 (Central Break) 1451600 
40          

 . 

 

   

050717 
 (Central Break) 1451250 

40      . 
 

   

050719 

 (Central Break)1451250 
40          

 . 

 

   

050801 
  (Double Break)14540 

3150       . 
 

   

050803 

  (Double Break)14540 
3150           
 .  

 

   

050805 
  (Double Break)14540 

2500       . 
 

   

050807 

  (Double Break)14540 
2500          
 . 

 

   

050809 
  (Double Break)14540 

2000        
 

   

050811 

  (Double Break)145 40 
2000         
 . 

 

   

050813 
  (Double Break)14540 

1600        
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 )( 
 

   
 )( 

050815 

  (Double Break)14540
 1600        

   . 

 

   

050817 
  (Double Break)1451250

 40         .  
 

 

   

050819 

  (Double Break)14540
 1250        

   . 

 

   

050901 
  )(1453150

5/31        . 
 

   

050903 
  )(1452500

5/31        . 
 

   

050905 
  )(1452000

5/31        . 
 

   

050907 
  )(1451600

5/31        . 
 

   

050909 
  )(1451250

5/31        . 
 

   

050911 

 )(1453150 5/31
    )(     )

( . 

 

   

050913 

 )(1453150 5/31
        

. 

 

   

050915 

 )(1452500 5/31
        

. 

 

   

050917 

 )(1452500.5/31
         

 . 

 

   

050919 

  )(145 2000 5/31
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         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

050921 

 )(1452000 5/31 
        

 . 

  
 

   

050923 

 )(1451600 5/31 
        

  

 

   

050925 

 )(1451600 5/31 
        

 .. 

 

   

050927 

 )(1451250 5/31 
        

  

 

   

050928 

 )(1451250 5/31 
        

 . 

 

   

051001 
 (Central Break) 5/723150 

40         
 

   

051003 
  (Central Break)5/722500 

40       . 
 

   

051005 

  (Central Break)           5/72 
2000 40      

. 

 

   

051007 
  (Central Break)         5/72  

1600  40      . 
 

   

051009 

  (Central Break)           5/72 
 1250  40       

.. 

 

   

051011 

  (Central Break)5/72 
3150  40         

     

 

   

   



  –      
         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

051013 

  (Central Break)5/72 
3150  40       

     

 

   

051015 

  (Central Break)5/722500 
40        

    

 

   

051017 
  (Central Break)5/722500 

40         
   

 

   

051019 

  (Central Break)5/722000 
40       

   

 

   

051021 

  (Central Break)5/722000 
40        

  

 

   

051023 

  (Central Break)5/722000 
40        

  . 

 

   

051025 

  (Central Break)5/721600 
40        

  . 

 

   

051027 

  (Central Break)5/721250 
40        

  . 

 

   

051029 

 (Central Break)5/721250 
40         

  . 

 

   

051031 
  (Central Break)5/723150 

5/31       . 
 

   

051033 
 (Central Break)5/723150 

5/31       . 
 

   

051035 
  (Central Break)5/722000 

5/31        .. 
 

   

  

  

  



  –      
         1392  

  

 
 

   
   

 )( 
 

  
 )( 

051037 
  (Central Break)5/721600 

5/31       . 
 

   

051039 
  (Central Break)5/721250 

5/31       . 
 

   

051041 

 (Central Break)5/723150 
5/31        

  . 

 

   

051043 

    (Central Break) 5/72 
3150 5/31      

     . 

 

   

051045 

  (Central Break)5/723150 
5/31        

  . 

 

   

051047 

  (Central Break)5/722500 
5/31        

  . 

 

   

051049 

  (Central Break)5/722000 
5/31         

  . 

 

   

051051 

 (Central Break)5/723150 
5/31         

  . 

 

   

051053 

  (Central Break)5/721600 
5/31        

  . 

 

   

051055 

 (Central Break)5/721600 
5/31        

  .  
 

   

051057 

  (Central Break)5/72 
1250 5/31      

    ..  
  

   

051059 

  (Central Break)5/721250 
5/31        

  .. 

 

   

   



  –      
         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

051101 

  )DoubleBreak(5/723150 
40         

  .. 

   

051103 
  )Double Break(5/722500 

40       . 

   

051105 
  )Double Break(5/722000 

, 40      .  
 

   

051107 
  )Double Break(5/721600 

, 40       . 

   

051109 
 )DoubleBreak(5/721250, 

40       . 

   

051111 

 )Double Break(5/721250, 
40         

 . 

   

051113 

 )Double Break(5/723150, 
40         

 .  

   

051135 

  )Double Break(5/722500, 
40         

  . 

   

051137 

  )Double Break(5/722500, 
40         

 . 

   

051139 

  )Double Break(5/722000, 
40         

 .. 

   

051141 

  )Double Break(5/722000, 
40          

 . 

   

051143 

  )Double Break(5/721600, 
40         

 .. 

   

   



  –      
         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

051145  
  )Double Break(5/721600 

, 40        
   .  

 
   

051147 

  )Double Break(5/721250 
, 40        

  . 

   

051149 

  )Double Break(5/721250 
, 40       

  . 

   

051151 
  )Double Break(5/723150 

5/31         

   

051153 
  )Double Break(5/722500 

5/31        . 

   

051157 
  )Double Break(5/722000 

 5/31         . 

   

051159 
  )Double Break(5/721600 

5/31         . 

   

051161 
  )Double Break(5/721250 

5/31       .  
   

051163 

  )Double Break(5/723150 
5/31        

   . 

   

051165 

  )Double Break(5/723150 
5/31         

  . 

   

051167 

  )Double Break(5/722500 
 5/31        

   . 

   

051169 

  )Double Break(5/72 
2500 5/31      

    . 

   

  

  

    

  
 



  –      
         1392  

  

 
 

   
   

 )( 
 

   
 )( 

051171 

  )Double Break(KV5/72  A2000 

KA    5/31        
  .  

 

   

051173 

  )Double Break(5/722000 
5/31         

  . 

   

051177 

  )Double Break(5/721600 
5/31          

  . 

   

051179  
  )Double Break(5/721600 

5/31         
  .  

 
   

051181 

  )Double Break(5/721250 
5/31         

  . 

   

051183 

  )Double Break(5/721250 
5/31         

  . 

   

051201 
  362500 5/31    

    . 

   

051203 
  362000 5/31   

    . 

   

051205 
  361600 5/31  

    . 

   

051207 
  361250 5/31   

    . 

   

051209 
  362500 5/31  

       . 

   

051211 
  362000 5/31   

       . 

   

   



  –      
         1392  

  

 
 

 

   
   

 )( 
 

   
 )( 

051213 
  361600 5/31   

       . 
   

051215 
  361250 5/31  

       . 
   

051301 
  20-112500 25  

    . 
   

051303 
  20-11250025  

       . 
   

051305 
  20-11 2000 25  

    . 
   

051307 
  20-11 2500 25  

        .   
   

051309 
  20-11160025   

    . 

   

051311 
  20-11160025   
       . 

   

051313 
  20-11125025   

    . 

   

051315 
  20-11250025  

       . 

   

  
  



        .   

         1392  
  

 
 

  –      

  
23.                    :  

      :40    
      :25-    
      : 1000   
   :g 3/0  
  )    ( :25      )         

 (Um)(  
24.                  

  : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching impulse 
withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 

230 245 460 1050 - 
400 420  630 1425 1050 

  
25.                  .  
26.                 .  
27.               . 

28.       420    50      245     40 
      145  72.5     31.5       .  

29.                      
   . 

  
  
  
  
  
 
  

  



        .   

         1392  
  

 
 

        
  

     

01   420 

02   245 

03   145 

04   5/72 

05   36 

06   245/13  

07   36  

08   24  

09    1.2    
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060101 
 420  3000 7
 

    

060103 
 420   2500 7
 

    

060105 
 420   2000 7
 

    

060107 
 420   3000 6
 

    

060109 
 420   2500 6
 

    

060111 
 420   2000 6
 

    

060113 
 420   2500 4
 

    

060115 
 420   2000 4
 

    

060201 
 245   3000 7
 

    

060203 
 245   2500 7
 

    

060205 
 245   2000 7
 

    

060207 
 245   3000 6
 

    

060209 
 245   2500 6
 

    

060211 
 245   2000 6
 

    

060213 
 245   1500 6
 

    

060215 
 245   1200 6
 

    

060217 
 245   1000 6
 

    

060219 
 245  800 6
 

    

   



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060221 
 245   2500 4
 

    

060223 
 245   2000 4
 

    

060225 
 245   1600 4
 

    

060227 
 245   1500 4
 

    

060229 
 245   1200 4
 

    

060231 
 245   1000 4
 

    

060233 
 245   800 4
 

    

060301 
 145   2500 4
 

    

060303 
 145   2000 4
 

    

060305 
 145   1600 4
 

    

060307 
 145   1500 4
 

    

060309 
 145   1200 4
 

    

060311 
 145   1000 4
 

    

060313  145   800 4     

060401   5/72   25004
      

060403 
 5/72   20004
 

    

060405 
 5/72   

16004 
    

060407 
 5/72  1200 4
 

    

   



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060409 
 5/72   15004
 

    

060411 
 5/72  1200 4
 

    

060413  5/72  10004     

060415 
 5/72   800 4
 

    

060501 
 36   2500 4
 

    

060503 
 36   2000 4
 

    

060505 
 36   1600 4
 

    

060507 
 36   1500 4
 

    

060509 
 36    1200 4
 

    

060511 
 36   1000 4
 

    

060513  36   800 4     
060515  36   600 4     
060517  36   400 4     
060519  36   300 4     

060601 
 24)5/13(   2500

6  
    

060603 
 24)5/13(   1500 

6  
    

060605 
 24)5/13(   2000 

6  
    

060607 
 24)5/13(   1200 

6  
    

060609 
 24)5/13(   2500 

4  
    

060611 
 24)5/13(   2000 

4  
    

   



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060613 
 24)5/13(   1600 

4  
    

060615  24)5/13(   1500 
4       

060617 
 24)5/13(   1200 

4  
    

060619 
 24)5/13(   1000 

4  
    

060621 
 24)5/13(   800 4
 

    

060701 
  36   

2000  2  
    

060703 
  36   

1500  2  
    

060705 
  36   

1200  2  
    

060707 
  36   

1000  2  
    

060709 
  36    

800  2  
    

060711 
  36    

600  2  
    

060713 
  36    

500  2  
    

060715 
  36    

400  2  
    

060717 
  36    

300  2  
    

060719 
  36    

200  2  
    

060721 
  36    

50  2  
    

060801 
  24   

2000  2  
    

   



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060803 
  24   

1500  2  
    

060805 
  24   

1200  2  
    

060807 
  24   

1000  2  
    

060809 
  24    

800  2  
    

060811 
  24    

600  2  
    

060813 
  24    

500  2  
    

060815 
  24   

400  2  
    

060817 
  24    

300  2  
    

060819 
  24     

200  2  
    

060821 
 24    
50  2  

    

060901    1.2   50 
2  

    

060903    1.2   200
 2  

    

060905   1.2   300
 2  

    

060907    1.2   400
 2  

    

060909    1.2   500
 2  

    

060911    1.2   600
 2  

    

060913    1.2   800
 2  

    

      
  



        .   

         1392  
  

 
 

   
 

)( 
 

   
 )( 

060915    1.2   1000
 2  

    

060917    1.2   1200
 2  

    

060919    1.2   1500
 2  

    

060921    1.2   2000
 2  

    

 



         .   

         1392  

  

 

 
 

  –    
  

   
30.                    :  

      :40    
      :25-    
      : 1000   
   :g 3/0  
  )    ( :25      )          

(Um)    (  
  

31.                    : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching impulse 
withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
32.         2     3P+0.2  50     

  PLC          . 

33.          110  100        . 

34.     36         . 

35.  5/72             (CVT)     
. 

36.       1  4   Capacitive Voltage Divider (CVD)    ......   
     . 

37.                  .  
38.             .  
39.                     

 . 



         .   

         1392  

  

 

 
 

        
  

     

01  400  

02  230  

03  132  

04  63  

05  33  

06  11 20  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  



         .   

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

070100 
  

3

11.0

3

11.0

3

400  
    

070200   
3

11.0

3

11.0

3

230      

070300   
3

11.0

3

11.0

3

132       

070400   
3

11.0

3

11.0

3

63       

070500 
  

3

11.0

3

11.0

3

33   
    

070600 
  

3

11.0

3

11.0

3

)11(20 
    

  
 
 



  .   
         1392  

  

 

 
 

  –   

 
   

  
40.                   :  

      :40    
      :25-    
      : 1000   
   :g 3/0  
  )    ( :25      )          

(Um)(  
  

41.                    : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching impulse 
withstand voltage 
 kv (peak value) 
Phase to Earth 

11 12 28 75  
20 24 50 125 - 
33 36 70 170 - 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
42.       4 20         10     

 . 

43.      )   230  400   (       . 

44.       )  N2XSY    10/6 (       
 . 

45.               . 

46.                     
 .  

 
  
  
  



  .   
         1392  

  

 

 
 

  
  

       

 
     

01  Zno 420  

02  Zno 245  

03  Zno 145  

04  Zno 5/72 

05  Zno36  

06  Zno24  

07  Zno 5/13  

08          

  
 
  

 
  
  
  
  
  
  
  
  
  
  
  
  
 
 
 
 
 
 
 
  
  
  
  



  .   
         1392  

  

 

 
 

  
 

  
   

 )( 
 

   
 )( 

080101 

     420   
360     20     

4   
    

080103 

     420   
342     20     

4  

    

080105 

     420   
336     20     

4  

    

080107 

     420   
330     20     

4  

    

080109 

     420   
360     20     

4  

    

080111 

     420   
342     20     

4  

    

080113  
     420   

336     20     
4  

    

080115 

     420   
330     20     

4 . 

    

080201 

     245   
210     10     

3  

    

080203 

     245   
198     10     

3  

    

080213  
     245   

186     10     
3   

     

 



  .   
         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

080215 

     245   210 
    10     3 

 
   

080217 

     245   198 
    10     3 

 
   

080219 

     245   192 
    10     3 

  
   

080221 

     245   186 
    10     3 

 
   

080301 

     145   123 
    10     3 

   
   

080303 

     145   120 
    10     3 

 
   

080305 

     145   114 
    10     3 

 
   

080307 

     145   108 
    10      3 

 
   

080309 

     145   102 
    10      3 

 
   

080311  
     145   99 

    10      3 
  

    

080313 

     145   96 
    10      3 

 
   

080315 
      145    123  

   10     3     



  .   
         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

080317 

     145   
120     10     

3  

    

080319 

     145   
114     10     

3  

    

080321 

     145   
108     10     

3  

    

080323 

     145   
102     10     

3  

    

080325 

     145  99 
    10     

3  

    

080327 

     145  96 
    10     

3  

    

080329 

     145   
123     10    

2    

    

080331  
     145   

120     10     
2   

     

080333  
     145   

114     10     
2   

    

080335 

     145   
108     10     

2  

    

080337 

     145   
102    10     

2  

    

   



  .   
         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

080339 

     145  99 
     10     

2  

    

080341 

     145  96 
    10     

2  

    

080343 

     145   
123     10     

2  

    

080347 

     145   
114     10     

2  

    

080349 

     145   
108     10     

2  

    

080351  
     145   

102     10     
2   

     

080353 

     145  99 
    10     

2  

    

080355 

     145  96 
    10     

2  

    

080401 

     5/72   
75     10     
3  

    

080403 

     5/72    
72     10     
3  

    

080405 

     5/72    
66     10     
3  

    

   



  .   
         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

080407 

     5/72   63 
    10     3 

 

    

080409 

     5/72   60 
     10     

3  

    

080411 

     5/72   75 
    10     3 

 

    

080413 

 

     5/72   72 
    10     3 

  
    

080415 

     5/72   66 
    10     3 

 

    

080417 

     5/72   63 
    10     3 

 

    

080419 

     5/72  60 
    10     3 

 

    

080421 

     5/72   75 
    10     2 

 

    

080423 

     5/72   72 
    10     2 

 

    

080425 

     5/72   66 
    10     2 

 

    

080427 

     5/72   63 
    10     2 

 

    

   



  .   
         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

080429 

     5/72   60 
    10     2 

 

    

080431 

     5/72   75 
    10     2 

 

    

080433 

     5/72   72 
    10     2 

 

    

080435 

     5/72  66 
    10     2 
 

    

080437 

     5/72  63 
    10     2 

 

    

080439 

     5/72   
60    10     
2  

    

080501 

     33  36 
    10     2 

 

    

080503 

     33  33 
    10     2 

 

    

080505 

     33  30 
    10     2 

 

    

080507 

     33  36 
    10     2 
 

    

080509 

     33  33 
    10     2 
 

    

   



  .   
         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

080511 

     33  30 
    10     

2  
   

080601 

     24  21 
    10     

2  
   

080603 

     24  24 
    10     

2  
   

080605 

     24   
21    10     
2  

   

080607 

     24  24 
    10     

2  
   

080701 

     5/13   9 
    10     

2  
   

080703 

      5/13    
15     10     
2  

   

080705 

      5/13    
9     10     
2  

   

080707 

      5/13    
15     10     
2   
 

   

080801 
           

  
   

080803 
         

    
 

   

  



    .     

         1392  

 

 

 
 

  –      

   

47.                  :  
      : 1000   
   :g 3/0  
  )    ( :25      )          

(Um) .(                     
      IEC-60305      .  

48.                    : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning impulse 
withstand voltage 
kv (peak value) 

standard rated 
switching impulse 
withstand voltage 

kv (peak 
value)Phase to 

Earth 

11 12 28 75  

20 24 50 125 - 

33 36 70 170 - 

63/66 72.5 140 325 - 

132 145 275 650 - 

230 245 460 1050  

400 420  630 1425 1050 

  

49.               .  
50.            230  400        

 . 

51.   Arcing horn     230  400           
 . 

52.                .  
53.                        

  
 



    .     

         1392  

 

 

 
 

        

     

01    

02    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



    .     

         1392  

 

 

 
 

  

   
   

 )( 
 

   
 )( 

090101    C4-325     

090103   C6-325     

090105    C8-325     

090107   C10-325     

090109   C12.5-325     

090111   C16-325     

090113   C20-325     

090115   C4-650     

090117   C6-650     

090119   C8-650     

090121   C10-650     

090123   C12.5-650     

090125   C16-650     

090127   C20-650     

090129   C4-1050     

090131   C6-1050     

090133   C8-1050     

090135   C10-1050     

   



    .     

         1392  

 

 

 
 

 

   
   

 )( 
 

   
 )( 

090137   C12.5-1050     

090139   C16-1050     

090141   C20-1050     

090143   C4-1425     

090145   C6-1425     

090147   C8-1425     

090149   C10-1425     

090151   C12.5-1425     

090153   C16-1425     

090155   C20-1425     

090201 U 40 B        

090203 U 40 BP         

090205 U 70 BS        

090207 U 70 BL        

090209 U 70 BLP        

090211 U 100 BS        

090213 U 100 BL        

090215 U 100 BLP        

090217 U 70 BLP        

  



    .     

         1392  

 

 

 
 

  

   
   

 )( 
 

   
 )( 

090219 U 100 BS        

090221 U 100 BL        

090223 U 100 BLP        

090225 U 120 B        

090227 U 120 BP        

090229 U 160 BS        

090231 U 160 BSP        

090233 U 160 BL        

090235 U 160 BLP        

090237 U 210 B        

090239 U 210 BP        

090241 U 300 B        

090243   U 300 BP     

090245   U 400 B     

090247   U 530 B     

  



      .      
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  –        
  

   
  

1.                         . 

2.   "      " All Aluminum Alloy Conductor(AAAC)    " 
    " All Aluminum Conductor(AAC)   .  

3.                       
  
  

        
  

     

01    

02    
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 )( 
 

   
 )( 

100101 
         1000

   
 

   

100103 
         800

   
 

   

100105 
         625

  
 

   

100107 
         500

   
 

   

100109 
         400

   
 

   

100111 
         300

   
 

   

100113 
         240

   
 

   

100115          1000
  

 
   

100117          800 
 

 
   

100119          625 
 

 
   

100121          500 
 

 
   

100123          400 
 

 
   

100125          300 
 

 
   

100127          240 
 

 
   

100201 
       250  

 6   
 

   

100203 
       200  

 6   
 

   

100205 
       160  

 6   
 

   



      .      

         1392  

 

 

 
 

  

    
   

 )( 
 

   
 )( 

100207 
       100    6 

  
 

   

100209 
       80    6 

  
 

   

100211 
       50    6 

  
 

   

100213 
       120     6 

  
 

   

 



       .    

         ........ 

 

 

 
 

  –      
  

   
    

1.               .  
2.                . 

3.                      
   10   .  

4.                      
   . 

 
  
  

        
  

     

01  

02      

03   

04       

05       

06    

07   

08   

09  

10     
  
  
  



       .    

         1392  

  

 

 
 

  

   
   

 )( 
 

   
 )( 

110101 

 90        
    125×125    14 

  42-36    100  

 

   

110103 

 90         
   100×200   8   

 50    14     36 
42  100  

 

   

110105 

 90         
     60    140   

  36 42    100  

 

   

110107 

 90         
     30    140   

  36 42   100  

 

   

110109 

 90         
     30    140   

 3136    100  

 

   

110111 

 90         
     60     140  

  3136     100  

 

   

110113 

 90        
    100×100      

14  40    3136 
   100  

 

   

110115 

 90        
    30   140   

 36 42   100  

 

   

110117 

 90        
     60    140   

36 42    100  

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110119 

 90       ) 
(   148/160     60 

   140  

 

   

110121 

 90       ) 
(  88/100    60   
 140  

 

   

110123 

 90       ) 
(  88/100    30   

125  

 

   

110125 

 90       ) 
(  68/80      30 
  125  

 

   

110127 
        

 
 

   

110129 

          
    100×200   9   

40   15   36 42 
   100  

 

   

110131 

          
    125×125   9   

  14      40  
  36 42 

 

   

110133 

          
    40  150  

   3136    100  

 

   

110135 

          
    100×200   8   

50    14   3136 
   100  

 

   

110137 

          
    125×125   9   

40    14    
100  

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110139 

         
    80×80   40  

  14    3136    
100  

 

   

110141 

          
   60  150   

 3136    100  

 

   

110143 

          
   100×200   8   

 50  14    3642 
   100  

 

   

110145 

           
   125×125   9   

 40  14    3642 
   100  

 

   

110147 

         
   125×125   9   

40    14    3136 
   100  

 

   

110149 

          
    100×200   8   

50    14   3136 
  100  

 

   

110151 

         
   80×80      

40    14   3642 
  

 

   

110153 

         
 40   150    3642 
 

 

   

  
  

  
  



       .    

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

110155 

         
 60    150   3642 
 

 

   

110157 

         
   125×125   9   

40    14    3642 
  

 

   

110159       3642      

110161       3631     

110163 
          160

   36  42   100  
 

   

110165 
          250

   36  42  100  
 

   

110167 
          200

   36  42   100  
 

   

110169            200
    36 42   100       

110171 
          100

   31 36   100  
 

   

110173 

          250
    36 42   100 

 

 

   

110175 
          160

   36  42   100  
 

   

110177 
          100
   31 36   100    

   

110179 
          80

  26 33    100  
 

   

110181 
          120

   26 42    100  
 

   

110183 

          100
   26  33   100  

 
  
 

 

   



       .    

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

110185 
          80

   26  33   100  
 

   

110201           3642
  100       

110203 
         3642

  100  
 

   

110205 
         3136

  100  
 

   

110207 
        3642

   200     
 

   

110209   110207      100     

110301 

 
 

        
500  100      

 254/225/127   18  

 

   

110401 

           
    36  42   100  

      225   
18  

 

   

110403 

           
    36 42   100  

      127   
18  

 

   

110405 

           
    31  36   100  

      127   
18  

 

   

110407 

           
    31  36    100  

      225   
18  

 

   

110409 

           
    36 42   100  

      127   
18  

 

   



       .    

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

110411 

           
    2636    100  

      225   
18  

 

   

110413 

          
  36 42       

 127   18  

 

   

110415 

           
 36 42   100    

    127   18  

 

   

110417 

           
  36 42   100    

    225   18  

 

   

110419 

           
  36  42      

 127   18  

 

   

110421 

           
  36 42       

 225   18  

 

   

110501 

          
250       225 

  18  

 

   

110503  
          

250       225 
  18   

 

   

110505 

          
200       225 

  18  

 

   

110507 

          
200       225 

  18  

 

   

  



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110509 

          
250       254  

 18  

 

   

110511 

          
250       254  

 18  

 

   

110513 

         
200       254  

 18  

 

   

110515 

          
200       254  

 18  

 

   

110517 

          
160       127  

 18  

 

   

110519 

          
160       127  

 18  

 

   

110521  
          

160       225  
 18   

  
   

110523 

         
160       225  

 18  

 

   

110525 

          
100       127  

 18  

 

   

110527 

          
100       225  

 18  

 

   

110529 

          
100       127  

 18  

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110531 

          
100       225 

  18  

 

   

110533 

          
80       127 

  18  

 

   

110535 

          
80       127 

  18  

 

   

110537 

          
120       127 

  18  

 

   

110539  
         

120       127 
  18   

 

   

110541  
          

      160     
   127   18   

 

   

110543  
          

      160     
   225   18   

 

   

110545  
         

      100     
   127   18   

 

   

110547  
          

          
225   18   

 

   

110549  
          

120       127 
  18   

 

   

110551        250     

110553        200     

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110555        100     

110557        160     

110601      238/250   
   

   

110603      238/250   
       1/28  5/33   

   

110605      188/200   
   

   

110607      188/200   
                   1/28  5/33   

   

110609      148/160   
   

   

110611      148/160   
     19  27   

   

110613      88/100   
   

   

110615      88/100    
    18 9/22   

   

110617  
          

140          
 127   18   31 

36   100   
 

   

110619      108/120   
   

   

110621      108/120   
     18 9/22   

   

110623            
 238/250        

   

110625  
          

 238/250        1/28 
 33  

 

   

110627            
 188/200         

   

  



       .    

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

110629  
          

 188/200         
5/33 -1/28  

 

   

110631  
          

 148/160           
27-19   

 

   

110633             
 148/160         

   

110635             
 88/100        

   

110637  
          

 88/100        9/22-18 
   

 

   

110701  
         625

     200     210 
  

 

   

110703  
         625

     200     210 
  

 

   

110705  
         1000

     200     160 
  

 

   

110707  
         

   1000      200   
  160   

 

   

110709  
         

  800      200   
 160    

 

   

110711  
         

   800      200   
  160   

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110713  
          

1000      100     
120   

 

   

110715  
          

1000      100     
120   

 

   

110717  
          

800      100     
120   

 

   

110719  
          

800      100     
120   

 

   

110721  
          

 800      100   
 70   

 

   

110723  
          

800      100     70 
  

 

   

110725    V       
      120     

   

110727    V       
      70     

   

110729  
         

  800   )   (  100  
   210   

 

   

110731  
         

   625   )   (  100 
    210    

 

   

110733  
   V  

      800      200 
    210    

 

   

110735           1000
     120  .   

   

  



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110737  
          500

     100     120 
.  

 

   

110801  
          1000

     200    210 
   

 

   

110803  
         800

     200     210 
   

 

   

110805  
          625

     200     210 
  

 

   

110807  
          1000

     200     160 
  

 

   

110809  
          800

     200     160 
  

 

   

110811  
           

625      200     
160    

 

   

110813  
          800

     200  )   (  
 210   

 

   

110815  
          625

     200  )   (  
 210   

 

   

110817  
          800

     200  )   (  
 160   

 

   

110819  
          625

     200  )   (  
 160   

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110821  
          1000

     100     120 
  

 

   

110823  
          800

     100     120 
 . 

 

   

110825  
          625

     100     120 
 . 

 

   

110827  
          500

     100     120 
 . 

 

   

110829  
          1000

     100     70 
 . 

 

   

110831  
          800

     100     70 
 . 

 

   

110833  
          625

     100     70 
 . 

 

   

110835  
          400

     100     70 
 . 

 

   

110837  
        1000

     200     210 
  

 

   

110839  
         1000

     200     210 
  

 

   

110841  
        800

     200     210 
  

 

   

   



       .    

         1392  

  

 

 
 

 

   
   

 )( 
 

   
 )( 

110843  
         800

     200     210 
  

 

   

110845  
        

   500      100   
  120    

 

   

110847  
           

1000      200     
       160     

    
 

   

110849  
          800

  )   (   100    
 120         

 

   

110851  
        

   800   )   (   100 
    120    

 

   

110853            

110901       3642     

110903       3136     

110905     /  63/60 
90   

   

110907     /  63/60 
80   

   

110909    A-FRAME   250
   120    30   

   

110911    A-FRAME   200
   120    30   

   

110913    A-FRAME   160
   120    30   

   

  
  
  
  
  



       .    

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

110915  
             

  125×125   9    14 
   40   36 42 

  100   
 

   

110917  
           

 100×200   8    14  
  50   36  42  

 100   
 

   

111001      M12/60     

111003      M12/70     

111005      M12/80     

111007      M12/90     

111009      M12/100     

111011      M16/30     

111013      M16/40     

111015      M16/50     

111017      M16/60     

111019      M16/70     

 
 



    .     

         1392  

 

 

 
 

  –      
 

   
  

1.                  
        .  

2.                 (Al-Clad Steel)    
   (Galvanized Steel Wire-GSW)   . 

3.                    
  . 

  
  
  
  

        
  

     

01                   

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



    .     

         1392  

 

 

 
 

  
  

   
   

 )( 
 

  
 )( 

120101  7NO.8 43/58    Al-

Clad steel
    

120103    7NO.6 87/92    Al-

Clad steel      

120105    80     GSW     

120107       Shackle    
Turn Buckle

    

 
  

  



  .   

         1392  

 
 

 
 

  –      
  

    
 

1.        )   (  )    (         
 99.9 %  . 

2.    (Rod)              . 

3.                  
  . 

  
  
  
  
  

        
  

     

01      

02      

03   ) (   

04   

05      

06      

07     

  
  
  
  
  
  
  
  
  
  

   



  .   

         1392  

 
 

 
 

   

   
   

 )( 
 

   
 )( 

130101 
        

95 
    

130103 
         120

 
    

130105 
        150

 
    

130107 
        185

 
    

130109 
   )Anneald(    

35  
    

130111 
   )Anneald(    

50   
    

130113     )Anneald(    
70   

    

130115 
   )Anneald(     

95   
    

130117 
   )Anneald(     

120   
    

130119 
   )Anneald(     

150   
    

130121 
   )Anneald(     

185   
    

130123 
   )Anneald(     

240   
    

130125 
   )Anneald(     

300   
    

130201        20*3     

130203        6/1*3     

130205       3*6     

130207        10*6     

130209        18*10     



  .   

         1392  

 
 

 
 

 

   
   

 )( 
 

   
 )( 

130211       30*18     

130213        50*30     

130215        80*50     

130217        100*80     

130219     20*3     

130221     6/1*3     

130223     3*6     

130225     10*6     

130227      18*10      

130229     30*18     

130231     50*30     

130233     80*50     

130235      100*80      

130301 
     ) (  

  95  
    

130303 
     ) (  

  120  
    

130305 
     ) (  

  150  
    

130307 
     ) (  

  185  
    

130309 
     )T(  

  95  
    

130311 
     )T(  

  120  
    

130313 
     )T(  

  150  
    

130315 
     )T(  

  185  
    

 

  



  .   

         1392  

 
 

 
 

   
   

 )( 
 

   
 )( 

130317 
     )T( 

  35  95  
    

130319 
     )T( 

  35  120  
    

130321 
     )T(

  35  150  
    

130323 
     )T( 

  35  185  
    

130325 
     )T( 

  50  95  
    

130327 
     )T( 

  50  120  
    

130329 
     )T( 

  50  150  
    

130331 
    )T( 

  50  185  
    

130333 
     )T( 

  95  120  
    

130335 
     )T( 

  95  150  
    

130337 
     )T( 

  95  185  
    

130339 
     )T( 

  120  150  
    

130341 
     )T( 

  120  185  
    

130343 
     )T( 

  150  185  
    

130345 
     )T( 

  240  95  
    

130347 
     )T( 

  240  120  
    

130349 
     )T( 

  240  150  
    

   



  .   

         1392  

 
 

 
 

 

 
 

 
   

 )( 
 

   
 )( 

130351 
     )T( 

  240  185  
    

130353 
       95

        

130355 
       

 120   
    

130357 
       150

    
    

130359 
       185

    
    

130361 
         

          
    

130363                

130401 
           

50      
    

130403 
           

95      
    

130405 
           

150      
    

130407 
           

185      
    

130409 
           

240      
    

130411 
            

35      
    

130413 
           

50      
    

130415 
           

95      
    

130417 
           

150      
    

130419 
           

185      
    

  



  .   

         1392  

 
 

 
 

  

   
   

 )( 
 

   
 )( 

130421 
           

240      
    

130423 
           

50      
    

130425 
           

95      
    

130427 
           

35      
    

130501         35 
             

130503 
       50 

       
    

130505 
       95 

       
    

130507 
       120 

       
    

130509 
      185 

       
    

130511 
       240 

       
    

130513 
         

     
    

130515       

130517 
       35  

       
    

130519 
       50  

       
    

130521 
      95  

       
    

130523 
       120 

        
    

130525 
       185 

        
    

  



  .   

         1392  

 
 

 
 

 

   
   

 )( 
 

   
 )( 

130527 
           

   70 185    
    

130529 
           

    240    
    

130531 
    95    

     
    

130533 
    120    

     
    

130535 
    150    

     
    

130537 
    185    

     
    

130539 
    240    

     
    

130541 
         

63 
    

130543 
         

 63 
    

130545 
          

 63  
    

130547 
         

132  
    

130549 
         

 133  
    

130551 
         

230 
    

130553 
         

 230  
    

130555     50100     

130601 
          

 132  
    

130603 
          

 230  
    

  



  .   

         1392  

 
 

 
 

  
   

   
 )( 

 
   

 )( 

130605 
           

 400  
    

130607 
          

400 
    

130609 
          

 400  
    

130611       5/1     

130613       2     

130615       5/2     

130617              

130701      25*5/3*200     

130703      25*5/3*400     

130705      16  5/1     

130707      20  5/1     

130709        

130711            

  

  

  



  .      

         1392  
  

 

 
 

  –          
 

   
  

1.                      
      . 

2.  " "                       )  
   ( . 

3.   " "                 )  
  ( . 

4.  ""                      )  
 (            .   ""         

                      
 . 

5.                         
   . 

  
  
  
  
  
  

        
  

     

01    20/12  

02    20/12  

03    30/18  

04    30/18  

05    66/38  

06    132/76  

07     230/132  

08     400/231  

09      
  

  
  
  



  .      

         1392  
  

 

 
 

  
  

   
   

 )( 
 

  
 )( 

140101 
 )24(20/12- -  -35 

  - XLPE- -   - 
PVC 

    

140103 
 )24(20/12- - -50 
 - XLPE- - - PVC 

    

140105 
 )24(20/12- -  -70 
 - XLPE- - - PVC 

    

140107 
 )24(20/12- -  -95 
 - XLPE- - - PVC 

    

140109 
 )24(20/12- -  -120 

  - XLPE--  - 
PVC 

    

140111 
 )24(20/12- -  -150 

  - XLPE--  - 
PVC 

    

140113 
 )24(20/12- -  - 

185  - XLPE-  -  - 
PVC 

    

140115 
 )24(20/12- -  -240 

  - XLPE--  - 
PVC 

    

140117 
 )24(20/12- -  -300 

  - XLPE--  - 
PVC 

    

140119 
 )24(20/12- -  -400 

  - XLPE--  - 
PVC 

    

140121  
 )24(20/12- -  - 

500  - XLPE-  -  - 
PVC  

    

140123 
 )24(20/12- -  - 

630  - XLPE-  -  - 
PVC 

    

140125 
 )24(20/12- -  - 

800  - XLPE-  -  - 
PVC 

    



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140127 
 )24(20/12- -  - 

35  - XLPE--    - 
PVC 

    

140129 

 )24(20/12- -   - 
50  - XLPE--    -
 PVC 

    

140131 
 )24(20/12- - -

70  - XLPE--  - 
PVC 

    

140133 
 )24(20/12- -  - 

95  - XLPE--    - 
PVC 

    

140135 

 )24(20/12- -  
120 - XLPE--  -

 PVC 

    

140137 
 )24(20/12- -  -  
150   - XLPE- -   - 

PVC 

    

140139 

 )24(20/12- -  -  
185   - XLPE- -   -

 PVC 

    

140141  
 )24(20/12- -  -  
240   - XLPE- -   -

 PVC  
    

140143 
 )24(20/12- -  -  
300   - XLPE- -   - 

PVC 

    

140145 
 )24(20/12- -  -  
400   - XLPE- -   - 

PVC 

    

140147 
 )24(20/12- -  -  
500   - XLPE- -   - 

PVC 

    

140149 

 )24(20/12-  
-   -   630   - XLPE -

 -  - PVC 

    

  
  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140151 
 )24(20/12- -  - 800 

  - XLPE- -  - PVC 
    

140201 
 )24(20/12- -  -35 

 - XLPE- -  - PVC 
    

140203 
 )24(20/12- -  -50 

 - XLPE- -   - PVC 
    

140205 
 )24(20/12- -  -70 

 - XLPE- -   - PVC 
    

140207   )24(20/12- -  -95 
 - XLPE- -   - PVC      

140209 
 )24(20/12- -  -120 

 - XLPE- -   - PVC 
    

140211 
 )24(20/12- -  -150 
 - XLPE- -   - PVC 

    

140213 
 )24(20/12 - -  -  185  
 - XLPE- -   - PVC 

    

140215 
 )24(20/12- -  -240 

 - XLPE- -   - PVC 
    

140217 
 )24(20/12- -  -300 

 - XLPE- -   - PVC 
    

140219 
 )24(20/12- -  - 35 

  -  XLPE- -    -  
PVC 

    

140221 
 )24(20/12- -  - 50 

  - XLPE - -   - 
PVC 

    

140223 
 )24(20/12- -  -70 

  - XLPE - -   - 
PVC 

    

140225 
 )24(20/12- -  -95 

  - XLPE - -   - 
PVC 

    

140227  
 )24(20/12- -  - 120 

  - XLPE- -      - 
PVC  

    

  
  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140229 

 )24(20/12- -  -  
150   - XLPE- -    -

 PVC 

    

140231 

 )24(20/12- -  -  
185   - XLPE- -    -

 PVC 

    

140233 

 )24(20/12- -  -  
240   - XLPE- -    -

 PVC 

    

140235 

 )24(20/12- -  -  
300   - XLPE- -    -

 PVC 

    

140301 
 )36(30/18- -  -50 
 - XLPE- - - PVC 

    

140303 
 )36(30/18- -  -70 
 - XLPE- - - PVC 

    

140305 
 )36(30/18- -  -95 
 - XLPE- - - PVC 

    

140307 
 )36(30/18- -  -120 

  - XLPE- -   - 
PVC 

    

140309 
 )36(30/18- -  -150 

  - XLPE- -   - 
PVC 

    

140311  
 )36(30/18- -  -185 

  - XLPE- -   - 
PVC  

    

140313 
 )36(30/18- -  -240 

  - XLPE- -   - 
PVC 

    

140315 
 )36(30/18- -  -300 

  - XLPE- -   - 
PVC 

    

140317 
 )36(30/18- -  -400 

  - XLPE- -   - 
PVC 

    

  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140319 
 )36(30/18- -  -500 

  - XLPE- -   - 
PVC 

    

140321 
 )36(30/18- -  -630 

  - XLPE- -   - 
PVC 

    

140323 
 )36(30/18- -  -800 

  - XLPE- -   - 
PVC 

    

140325 
 )36(30/18- -  -  

50   - XLPE - -    - 
PVC 

    

140327 
 )36(30/18- -  -70 

  - XLPE- -   - 
PVC 

    

140329 
 )36(30/18- -  -95 

  - XLPE- -   - 
PVC 

    

140331  
 )36(30/18- -  -  
120   - XLPE- -   -

 PVC  
    

140333 
 )36(30/18- -  -  
150   - XLPE- -   - 

PVC 

    

140335 

 )36(30/18- -  -  
185   - XLPE- -   -

 PVC 

    

140337 
 )36(30/18- -  -  
240   - XLPE- - - 

PVC 

    

140339 
 )36(30/18- -  -  
300   - XLPE- -   - 

PVC 

    

140341 

 )36(30/18- -  - 
400   - XLPE- -   -

 PVC 

    

  



  .      

         1392  
  

 

 
 

    
   

 )( 
 

  
 )( 

140343 
 )36(30/18 - -  - 500 

  - XLPE- -  - PVC 
    

140345 
 )36(30/18 - -  - 630 

  - XLPE- -   - PVC 
    

140347 
 )36(30/18 - -  - 800 

  - XLPE- -   - PVC 
    

140401 
 )36(30/18 - -  -50  
- XLPE- -   - PVC      

140403 
 )36(30/18 - -  -75  
- XLPE- -   - PVC 

    

140405 
 )36(30/18 - -  -95  
- XLPE- -   - PVC 

    

140407 
 )36(30/18- -  -120 

 - XLPE- -   - PVC 
    

140409 
 )36(30/18- -  -150 

 - XLPE- -   - PVC 
    

140411 
 )36(30/18- -  -185 

 - XLPE- -   - PVC 
    

140413 
 )36(30/18- -  -240 

 - XLPE- -   - PVC 
    

140415 
 )36(30/18- -  -300 

 - XLPE- -   - PVC 
    

140417 
 )36(30/18- -  - 50 

  - XLPE- -  - 
PVC 

    

140419 
 )36(30/18 - -  -75 
 - XLPE--  - PVC 

    

140421 
 )36(30/18 - -  -95 
 - XLPE- -   - PVC 

    

140423 
 )36(30/18 - -  - 120 

  - XLPE- -    - 
PVC 

    

140425 
 )36(30/18 - -  - 150 

  - XLPE- -    - 
PVC 

    

  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

   
 )( 

140427 
 )36(30/18- -  - 185 

  - XLPE- -      - 
PVC 

    

140429 
 )36(30/18- -  - 240 

  - XLPE -  -     - 
PVC 

    

140431 
 )36(30/18- -  -300 

 - XLPE- - - 
PVC 

    

140501 
 )72(66/38 - -  -95 

 - XLPE- - - PVC 
    

140503 
 )72(66/38 - -  -120 
 - XLPE- -  - PVC 

    

140505 
 )72(66/38 - -  -150 
 - XLPE- -  - PVC 

    

140507 
 )72(66/38 - -  -185 
 - XLPE- -   - PVC 

    

140509 
 )72(66/38 - -  -240 
 - XLPE- -  - PVC 

    

140511 
 )72(66/38 - -  -300 
 - XLPE- -  - PVC 

    

140513 
 )72(66/38 - -  -400 
 - XLPE- -  - PVC 

    

140515 
 )72(66/38 - -  -500 
 - XLPE- -   - PVC 

    

140517 
 )72(66/38 - -  -630 
 - XLPE- - - PVC 

    

140519 
 )72(66/38 - -  -800 
 - XLPE- -  - PVC 

    

140521 
 )72(66/38 - -  -1000 

  - XLPE- -    - 
PVC 

    

140523 
 )72(66/38 - -  -1200 

  - XLPE- -  - PVC 
    

  
  

  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

   
 )( 

140525 
 )72(66/38 - -  -1400 
 - XLPE- -   - PVC 

    

140527 
 )72(66/38 - -  -1600 
 - XLPE- -   - PVC 

    

140529   )72(66/38 - -  -95 
  - XLPE- -  - PVC      

140531 
 )72(66/38 - -  - 120 

  - XLPE- -   - PVC 
    

140533 
 )72(66/38 - -  - 150 

  - XLPE- -   - PVC 
    

140535 
 )72(66/38 - -  - 185 

  - XLPE- -   - PVC 
    

140537 
 )72(66/38 - -  - 240 

  - XLPE- -   - PVC      

140539 
 )72(66/38 - -  - 300 

  - XLPE- -    - PVC 
    

140541 
 )72(66/38 - -  - 400 

  - XLPE- -  - PVC 
    

140543 
 )72(66/38 - -  - 500 

  - XLPE- -  - PVC 
    

140545 
 )72(66/38 - -  - 630 

  - XLPE- - - PVC 
    

140547 
 )72(66/38 - -  - 800 

  - XLPE- -   - PVC 
    

140549   )72(66/38 - -  -1200 
  - XLPE- -   - PVC      

140551 
 )72(66/38- -  -1400 
  - XLPE- -   - PVC 

    

140553 
 )72(66/38 - -  -1600 

  - XLPE- -   - PVC 
    

140601 
 )145(132/76- -  -185 

 - XLPE- -   - PVC 
    

140603 
 )145(132/76- -  -240 
 - XLPE- -  - PVC 

    

  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140605 
 )145(132/76  - -  -300 

  - XLPE- -   - 
PVC 

    

140607 
 )145(132/76  - -  -400 

  - XLPE- -   - 
PVC 

    

140609 
 )145(132/76- -  -500 

  - XLPE- -   - 
PVC 

    

140611 
 )145(132/76- -  -630 

  - XLPE- -  - PVC 
    

140613   )145(132/76- -  -800 
  - XLPE- -  - PVC       

140615 
 )145(132/76  - -  -1000 

  - XLPE- -   - 
PVC 

    

140617 
 )145(132/76- -  -1200 

  - XLPE- -   - 
PVC 

    

140619 
 )145(132/76- -  -1600 

  - XLPE- -  - PVC 
    

140621 
 )145(132/76- -  -  
185   - XLPE- -   - 

PVC 

    

140623 
 )145(132/76- -  -  
240   - XLPE- - - 

PVC 

    

140625 
 )145(132/76- -  -  
300   - XLPE-  -  - 

PVC 

    

140627 
 )145(132/76- -  -  
400   - XLPE- -   - 

PVC 

    

140629 
 )145(132/76- -  -  
500   - XLPE- -   - 

PVC 

    

  
  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140631  
 )145(132/76- -  -  
630   - XLPE- -   - 

PVC  
    

140633 
 )145(132/76- -  -  
800   - XLPE-  -   - 

PVC 

    

140635 
 )145(132/76- -  - 
1000   - XLPE- -  - 
PVC 

    

140637 
 )145(132/76- -  - 
1200   - XLPE-  -   - 
PVC 

    

140639 
 )145(132/76- -  - 
1600   - XLPE- -  - 
PVC 

    

140701 
 )245(230/133- -  -630 

  - XLPE- -   - 
PVC 

    

140703 
 )245(230/133- -  -800 

  - XLPE- -  - PVC 
    

140705 
 )245(230/133  - -  - 
1000   - XLPE- -  - 
PVC 

    

140707 
 )245(230/133  - -  - 
1200   - XLPE-  -   - 
PVC 

    

140709   )245(230/133- -  -1600 
  - XLPE- -  - PVC      

140711 
 )245(230/133- -  -  
630   - XLPE-   - - 

PVC 

    

140713 

 )245(230/133- -  -  
800   - XLPE-        - -

 PVC 

    

140715 
 )245(230/133- -  - 
1000   - XLPE- -  - 
PVC 

    

  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140717 
 )245(230/133- -  - 
1200   - XLPE-  -   - 
PVC 

    

140719 
 )245(230/133- -  - 
1600   - XLPE-  -   - 
PVC 

    

140801 
 )420(400/231- -  -630 

  - XLPE- -   - 
PVC 

    

140803 
 )420(400/231- -  -800 

  - XLPE- -   - 
PVC 

    

140805 
 )420(400/231- -  -1000 

  - XLPE- -    - 
PVC 

    

140807  
 )420(400/231- -  -1200 

  - XLPE- -   - 
PVC  

    

140809 
 )420(400/231- -  -1600 

  - XLPE- - - PVC 
    

140811 
 )420(400/231- -  -  
630   - XLPE-  -  - 

PVC 

    

140813 
 )420(400/231- -  -  
800   - XLPE- - - 

PVC 

    

140815 
 )420(400/231- -  - 
1000   - XLPE-  -   - 
PVC 

    

140817 

 )420(400/231- -  - 
1200   - XLPE- -    -

 PVC 

    

140819 
 )420(400/231- -  - 
1600   - XLPE- - - 
PVC 

    

140901   11     185       
140903  11      240       

  
  



  .      

         1392  
  

 

 
 

   
   

 )( 
 

  
 )( 

140905  11     300       

140907  11      400       

140909 
 11     500   

 
    

140911  20      185       

140913  20      240       

140915  20      300        

140917  20     400       

140919 
 20    500   

    

140921   33     185       

140923  33      240       

140925  33      300       

140927  33      400       

140929  33     500       

  
 
 
 
  



  –       
         1392  

 

 

 
 

  –       
  

    
  

1.    " "                 
                . 

2.               . 

3.                    
   . 

  
  
  
  
  

        
 

     

01      78/5 

02      35/6 

03      53/9 

04      56/11 

05      05/19 

06   20  

07   63  

08   

09   

  
  
  
  
  
  
  
  
  

   



  –       
         1392  

 

 

 
 

   
  

 )( 
 

   
 )( 

150101 
    78/5200

  
   

150103 
    78/5 250

  

 
   

150105 
    78/5 300 

 

 
   

150107 
    78/5 350

  

 
   

150109 
    78/5 400 

 

 
   

150111 
    78/5 450

  

 
   

150113 
    78/5 500

  

 
   

150115 
   78/5 550 

 

 
   

150201 
    35/6 200

  

 
   

150203 
    35/6 250

  

 
   

150205 
    35/6 300

  

 
   

150207 
    35/6 350

  

 
   

150209 
    35/6 400

  

 
   

150211 
    35/6 450

  

 
   

150213 
    35/6 500

  

 
   

150215 
    35/6 550

   
 

 

   

   



  –       
         1392  

 

 

 
 

   
  

 )( 
 

   
 )( 

150301 
    53/9 400

  

 
   

150303 
    53/9 450

  

 
   

150305 
    53/9 500

  

 
   

150307 
    53/9 550

  

 
   

150401 
    56/11 50

  

 
   

150403 
    56/11 100

  

 
   

150405 
   56/11 150

  

 
   

150407 
    56/1 200 

 

 
   

150409 
    56/11 250

  

 
   

150411 
    56/11 300

  

 
   

150413 
    56/11 350

  

 
   

150415 
   56/11 400

 

 
   

150417 
    56/11 400

  

 
   

150419 
    56/11 450 

 

 
   

150421 
   56/11 450 

 

 
   

150423 
   56/11 500 

 

 
   

150425 
   56/11 500 

 

 
   



  –       
         1392  

 

 

 
 

   
  

 )( 
 

   
 )( 

150427 
    56/11 550

  

 
   

150429 
    56/11 550

  

 
   

150501 
    05/19 150

  

 
   

150503 
    05/19 200

  

 
   

150505 
    05/19 200

  

 
   

150507 
    05/19 250

  

 
   

150509 
    05/19 300

  

 
   

150511 
    05/19 350

  

 
   

150513 
    05/19 400

  

 
   

150515 
    05/19 450

  

 
   

150601 
  20 50   

 100  
    

150603 
  20 50   

 200  
    

150605 
  20 50   

 300  
    

150607 
  20 50   

 400  
    

150609 
  20 60   

 100  
    

150611 
  20 60   

 200  
    

150613 
  20 60   

 300  
    

   



  –       
         1392  

 

 

 
 

    
  

 )( 
 

   
 )( 

150615 
  20 60   

 400  
    

150617 
  20 80   

 100 
    

150619 
  2080   

 200  
    

150621 
  20 50   

 100 
    

150623 
  20 50   

 200  
    

150625 
  20 50   

 300  
    

150627 
  20 50   

 400  
    

150629 
  20 60   

 100  
    

150631 
  20 60   

 200  
    

150633 
  20 60   

 300  
    

150635 
  20 60   

 400  
    

150637 
  20 80   

 100  
    

150639 
  20    80     

 200  
    

150641 
  20 80   

 300  
    

150643 
  20 80   

 400  
    

150645 
  20 100   

 100  
    

150647 
  20 100   

 100  
    

  



  –       
         1392  

 

 

 
 

    
  

 )( 
 

   
 )( 

150649 
  20 100   

 300  
    

150651    20 120   
 100  

    

150653 
  20 120   

 200  
    

150655 
  20 120   

 300  
    

150657 
  20 120   

 400  
    

150659 
  20 150   

 100  
    

150661 
  20 150   

 200  
    

150663 
  20 150   

 300  
    

150665 
  20 150   

 400  
    

150667 
  20 200   

 100  
    

150669 
  20 200   

 200  
    

150671 
  20 200   

 300  
    

150673 
  20 200   

 400  
    

150675 
  20 220   

 100 
    

150677 
  20 220   

 200 
    

150679 
  20 220   

 300  
    

150681    20 220   
 400  

    

   



  –       
         1392  

 

 

 
 

   
  

 )( 
 

   
 )( 

150701 
  63 50   

 100  
    

150703 
  63 50   

 200  
    

150705 
  63 50   

 300  
    

150707 
  63 50   

 400  
    

150709 
  63 60   

 100  
    

150711 
  63 60   

 200  
    

150713 
  63 60   

 300  
    

150715 
  63 60   

 400  
    

150717 
  63 80   

 100  
    

150719 
  63 80  

 200  
    

150721 
  63 80   

 300  
    

150723 
  63 80   

 400  
    

150725    63 100   
 100 

    

150727 
  63 100   

 200  
    

150729 
  63 100   

 300  
    

150731 
  63 100   

 400  
    

150733 
  63 120   

 100  
    

  



  –       
         1392  

 

 

 
 

    
  

 )( 
 

   
 )( 

150735 
  63 120   

 200  
    

150737 
  63 120   

 300  
    

150739 
  63 120   

 400  
    

150741 
  63 150   

 100  
    

150743 
  63 150   

 200  
    

150745 
  63 150   

 300  
    

150747 
  63 150   

 400  
    

150749 
  63 200   

 200  
    

150751    63 200   
 300  

    

150753 
  63 200   

 400  
    

150755 
  63 220   

 100 
    

150757    63 220   
 200 

    

150761 
  63 220   

 300  
    

150763 
  63 220   

 400  
    

150801   24200     

150803   24300     
150805   24400     
150807   36200     
150809   36300     
150811   36400     

  



  –       
         1392  

 

 

 
 

   
  

 )( 
 

   
 )( 

150813   5/72200     

150815   5/72  300      

150817   5/72400     
150819   5/72400     
150821   5/72400     
150823   5/72400     
150825   5/72400     
150827   5/72400     
150901    20  40     
150903    20  50     
150905    20  63     
150907    20  80     
150909    20  5     
150911    33  3/6     
150913    33  5     
150915    33  3/6     
150917    33  5     
150919    33  25     
150921    33  40     
150923    33  50     
150925    33  63     
150927    63  5     
150929    63 3/6     
150931    33  3/6     

150933     63    5      

150935    63  3/6     
150937    63  25     
150941    63  40     
150943    63  50     

  
  



  –       
         1392  

 

 

 
 

  –      
  

   
  

1.     AIS     )          (    
  GIS              ) .(  

2.               1 ) (  
             .  

3.            . 

4.    )(              . 

5. VT      ) (   (Fixed)          
    . 

6.                     
            LV Compartment      

     )             (    
 . 

7.              2       3  
        . 

8.                     
Local / Remote                 

  . 

9.          CT,CB,ES,VT      . 

10.                          
   .  

  
  
  
  
  
  
  
  
  
  
  
  
  
  



  –       
         1392  

 

 

 
 

         
  

 
   

 
    

01 
 33 

) ( 
17 

  33  )   ( 

02   33  18   33  )( 

03 
      33

  
19 

  20  )   ( 

04   33   20   20  )( 

05 
  20 

) ( 
21 

  11  )   ( 

06   20  22   11  )( 

07 
       

20  : 
 

 

08   20     

09   11 
)( 

  

10   11    

11 
       

11  
 

 

12   11     

13 
  6/6 

)( 
 

 

14   6/6    

15   6/6    

16   6/6     

  
  
  
  
  
  
  
  
  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160101 
     (indoor)  33

  1250  5/31  )3 . ( 
 

   

160103   160101 1600 5/31     

160104   160101 2000 5/31     

160105   1601012500 5/31     

160106   1601011250 25     

160107   160101 1600 25     

160108   160101 2000 25     

160109   160101 2500 25     

160110   160101 1250 20     

160111   160101 1600 20     

160112   160101 2000 20     

160113   160101 2500 20     

160114   160101 1250 16     

160115   160101 1600 16     

160116   160101 2000 16     

160117   160101 2500 16     

160118 
   (Indoor)  331250 

5/31 )3 . ( 
 

   

160119   1601018 1600 5/31     

160120   1601018 2000 5/31     

160121   1601018 2500 5/31     

160122   1601018 1250 25     

160123   1601018 1600 25     

160124   1601018 2000 25     

160125   1601018 250025     

160126   16010181250 20     

160127   16010181600 20     

160128   16010182000 20     

160129   16010182500 20     

160130   16010181250 16     

160131   16010181600 16     

  
 



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160132   16010182000 16     

160133   16010182500 16     

160134 
   (Indoor) (SF6)33  

250  5/31  )3  . ( 
 

   

160135   160103416005/31     

160136   160103420005/31     

160137   160103425005/31     

160138   16010341250 25     

160139   16010341600 25     

160140   16010342000 25     

160141   16010342500 25     

160142   16010341250 20     

160143   16010341600 20     

160144   16010342000 20     

160145   16010342500 20     

160146   160103412500 16     

160147   16010341600 16     

160148    16010342000 16     

160149   16010342500 16     

160150 
    (Indoor)33  

5/31  )3  (  . 
 

   

160151   160105025     

160152   160105020     

160153   1601050 16     

160154 
   (Indoor)   33  

5/31      . 
 

   

160155   1601054 25     

160156   1601054 20     

160157   1601054  16     

160158 
  3 /11/0  /3 /11/0 /3 /33   

 (Indoor)        . 
 

   

160159   1601058          

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160160   160101  (Indoor)     

160201 
     (indoor)  33

  630  5/31  )3  . ( 
 

   

160203   160202 800 5/31      

160204   160202 1250 5/31      

160205   160202 1600 5/31      

160206   160202630 25      

160207   160202 800 25      

160208   160202 1250 25      

160209   160202 1600 25      

160210   160202630 20      

160211   160202 800 20      

160212   160202 125020      

160213   160202 1600 20      

160214    160202 630 16      

160215   160202 800 16      

160216   160202 125016      

160217   160202 1600 16      

160218 
   (Indoor)  33 630 

5/31 )3  . ( 
 

   

160219   1602018800 5/31      

160220   1602018 12505/31      

160221   1602018 16005/31      

160222   1602018 630 25      

160223   1602018 800 25      

160224   1602018 1250 25      

160225   1602018 1600 25      

160226   1602018630 20      

160227   1602018800 20      

160228   1602018 125020      

160229   16020181600 20      

160230   1602018630 16     

  
   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160231   1602018 800 16      

160232   1602018 125016      

160233   1602018 1600 16      

160234 
   (Indoor) (SF6)33  

630  5/31 )3 .( 
 

   

160235    1602034800 5/31      

160236   16020341250 5/31      

160237   16020341600 5/31      

160238   1602034 630 25      

160239   1602034 800 25      

160240   1602034125025      

160241   1602034 1600 25      

160242   1602034 630 20      

160243   1602034 800 20      

160244   1602034125020      

160245   16020341600 20      

160246   1602034630 16      

160247   1602034800 16      

160248   1602034 125016      

160249   1602034 1600 16      

160250 
    (Indoor)33  

5/31  )3   (  . 
 

   

160251   160205025      

160252   1602050 20      

160253   1602050  16      

160254 
   (Indoor)  33  

5/31    . 
 

   

160245   16020341600 20      

160246   1602034630 16      

160247   1602034800 16      

160248   1602034 125016      

160249   1602034 1600 16      

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160250 
    (Indoor)33  

5/31  )3   (  . 
 

   

160251   160205025      

160252   1602050 20      

160253   1602050  16      

160254 
   (Indoor)  33  

5/31    . 
 

   

160255   160205425      

160256   1602054 20      

160257   1602054 16      

160258 
        (Indoor)

     33    . 
 

   

160259   160201  (Indoor)     

160301 

   (Indoor)      
           

 . 

 

   

160303 
     (Indoor)    

33   1250   5/31  )3 . ( 
 

   

160304   1603031600 5/31      

160305   160303 2000 5/31      

160306   16030325005/31      

160307   1603031250 25      

160308   160303 1600 25      

160309   160303 2000 25      

160310   160303250025      

160311   160303 1250 20      

160312   160303 1600 20      

160313   1603032000 20      

160314   160303 2500 20      

160315   160303 1250 16      

160316   1603031600 16      

160317   1603032000 16      

160318   1603032500 16      

  
  



  –       
         1392  

 

 

 
 

    
  

)( 
   

)( 

160319 
   (Indoor) 33 1250

5/31 )3  . ( 
 

   

160320   16030191600 5/31     

160321   16030192000 5/31     

160322   16030192500 5/31     

160323   16030191250 25     

160324   16030191600 25     

160325   16030192000 25     

160326   16030192500 25     

160327   16030191250 20     

160328   16030191600 20     

160329   16030192000 20     

160330   16030192500 20     

160331   16030191250 16     

160332   16030191600 16     

160333   16030192000 16     

160334   16030192500 16     

160335 
   (Indoor) (SF6)33  

1250   5/31 )3 . ( 
 

   

160336   16030351600 5/31     

160337   16030352000 5/31     

160338   16030352500 5/31     

160339   16030351250 25     

160340   16030351600 25     

160341   16030352000 25     

160342   16030352500 25     

160343   16030351250 20     

160344   16030351600 20     

160345   16030352000 20     

160346   16030352500 20     

160347   16030351250 16     

160348   16030351600 16     

  
  

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160349   16030352000 16     

160350   16030352500 16      

160351 
    (In door)33  

5/31  )3   (   
 

   

160352   1603051 25     

160353   1603051 20     

160354   1603051 16     

160355 
   (Indoor)   33  

5/31     . 
 

   

160356   1603055 25     

160357   1603055 20     

160358   1603055 16     

160359 
  3   /11/0/3   /11/0/3   /33   

 (Indoor)       . 
 

   

160360   1603059          

160361   160301  (Indoor)     

160402 
     (indoor)  33

  1250  5/31  )3  . ( 
 

   

160403   160402 16005/31     

160404   160402 1250 25     

160405   160402 1600 25     

160406   160402 1250 20     

160407   160402 1600 20     

160408   160402 1250 16     

160409   160402 1600 16     

160410     (Indoor) 33 1250  
5/31 )3 .(   

   

160411   160401016005/31     

160412   1604010 1250 25     

160413   1604010 1600 25     

160414   1604010 1250 20     

160415   1604010 1600 20     

160416   1604010 1250 16     

 

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160417   1604010 1600 16     

160418 
   (Indoor) (SF6)33  

1250  5/31 )3 . ( 
 

   

160419   160401816005/31     

160420   1604018 1250 25     

160421   1604018 1600 25     

160422   1604018 1250 20     

160423   1604018 1600 20     

160424   1604018 1250 16     

160425   1604018 1600 16     

160426 
    (Indoor)33  

5/31  )3   (  
 

   

160427   1604026 25     

160428   1604026 20     

160429   1604026 16     

160430 
   (Indoor)   33  

5/31     . 
 

   

160431   1604030 25     

160432   1604030 20     

160433   1604030 16     

160434 
      (Indoor)

     33     . 
 

   

160435   160401   (Indoor)     

160502       (indoor)  20
  1250  5/31  )3  . (   

   

160503   160502 1600 5/31     

160504   160502 2000 5/31     

160505   160502 2500 5/31     

160506   160502 1250 25     

160507   160502 160025     

160508   160502 2000 25     

160509   160502 2500 25     

160510   160502 1250 20     

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160511   160502 1600 20     

160512   160502 2000 20     

160513   160502 2500 20     

160514   160502 1250 16     

160515   160502 1600 16     

160516   160502 2000 16     

160517   160502 2500 16     

160518 
   (Indoor) 20 1250 

5/31 )3  . ( 
 

   

160519   1605018 1600 5/31     

160520   1605018 2000 5/31     

160521   1605018 2500 5/31     

160522   1605018 1250 25     

160523   1605018 1600 25     

160524   1605018 2000 25     

160525   1605018 2500 25     

160526   1605018 1250 20     

160527   1605018 1600 20     

160528   1605018 2000 20     

160529   1605018 250020     

160530   1605018 1250 16     

160531   1605018 1600 16     

160532   1605018 2000 16     

160533   1605018 2500 16     

160534 
   (Indoor) (SF6)20  

1250  5/31 )3 . ( 
 

   

160535   1605034 1600 5/31     

160536   1605034 2000 5/31     

160537   1605034 2500 5/31     

160538   1605034 1250 25     

160539   1605034 1600 25     

160540   1605034 2000 25     

 

 
 



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160541   1605034 2500 25     

160542   1605034 1250 20     

160543   1605034 1600 20     

160544   1605034 2000 20     

160545   1605034 2500 20     

160546   1605034 1250 16     

160547   1605034 1600 16     

160548   1605034 2000 16     

160549   1605034 2500 16     

160550 
    (Indoor)20  

5/31  )3   (  
 

   

160551   1605050 25     

160552   1605050 20     

160553   1605050 16     

160554 
   (Indoor)   20 

5/31     . 
 

   

160555   1605054 25     

160556   1605054 20     

160557   1605054 16     

160558 
  3   /11/0/3  / 11/0/3   /20   

 (Indoor)       . 
 

   

160556   1605054 20     

160557   1605054 16     

160558 
  3   /11/0/3   /11/0/3   /20   

 (Indoor)       . 
 

   

160559   1605058         

160560   160501  (Indoor)     

160602 
     (indoor)   

20   630  5/31  )3  . ( 
 

   

160559   1605058         

160603   160602 800 5/31     

160604   160602 1250 5/31     

160605   1606021600 5/31     

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160606   160602 630 25     

160607   160602 800 25     

160608   160602 1250 25     

160609   160602 1600 25     

160610   160602 630 20     

160611   160602 800 20     

160612   160602 1250 20     

160613   160602 1600 20     

160614   160602 630 16     

160615   160602 800 16     

160616   160602 1250 16     

160617   160602 1600 16     

160618 
   (Indoor) 20 630  

5/31 )3 . ( 
 

   

160619   1606018 800 5/31     

160620   1606018 12505/31     

160621   1606018 16005/31     

160622   1606018630 25     

160623   1606018 800 25     

160624   1606018 1250 25     

160625   1606018 1600 25     

160626   1606018 630 20     

160627   1606018 800 20     

160628   1606018 1250 20     

160629   1606018 1600 20     

160630   1606018 630 16     

160631   1606018 800 16     

160632   1606018 1250 16     

160633   1606018 1600 16     

160634 
   (Indoor) (SF6)20 630

  5/31 )3 . ( 
 

   

160640   1606034 1250 25     

   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160641   1606034 1600 25     

160642   1606034 630 20     

160643   1606034 800 20     

160644   1606034 1250 20     

160645   1606034 1600 20     

160646   1606034 630 16     

160647   1606034 800 16     

160648   1606034 1250 16     

160649   1606034 1600 16     

160650 
    (Indoor)20 5/31

          )3   (  
 

   

160651   1605050 25     

160652   1605050 20     

160653   1605050 16     

160654 
   (Indoor)   20  

5/31    . 
 

   

160655   1605054 25     

160656   1605054 20     

160657   1605054 16     

160658 
      (Indoor)

     20      
 

   

160659   160601  (Indoor)     

160702 

   (Indoor)       
           

   

 

   

160703 
     (indoor)  20
   1250   5/31  )3  . ( 

 
   

160704   160703 1600 5/31     

160705   160703 2000 5/31     

160706   160703 2500 5/31     

160707   160703 1250 25     

160708   160703 1600 25      

160709   160703 2000 25     

160710   160703 2500 25     
 



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160711   160703 1250 20     

160712   160703 1600 20     

160713   160703 2000 20      

160714   160703 2500 20     

160715   160703 1250 16     

160716   160703 1600 16     

160717   160703 2000 16     

160718   160703 2500 16     

160719 
   (Indoor) 20 1250  

5/31 )3 .  ( 
 

   

160720   1607019 16005/31     

160721   1607019 20005/31     

160722   1607019 25005/31     

160723   1607019 1250 25     

160724   1607019 1600 25     

160725   1607019 2000 25      

160726   1607019 2500 25     

160727   1607019 1250 20     

160728   1607019 1600 20      

160729   1607019 2000 20     

160730   1607019 2500 20     

160731   1607019 1250 16     

160732   1607019 1600 16     

160733   1607019 2000 16      

160734   1607019 2500 16     

160735 
   (Indoor) (SF6)20 

1250          5/31 )3 . ( 
 

   

160736   1607035 16005/31     

160737   1607035 20005/31     

160738   1607035 25005/31     

160739   1607035 1250 25     

160740   1607035 1600 25     

   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160741   1607035 2000 25      

160742   1607035 2500 25     

160743   1607035 1250 20     

160744   1607035 1600 20      

160745   1607035 2000 20     

160746   1607035 2500 20     

160747   1607035 1250 16     

160748   1607035 1600 16     

160749   1607035 2000 16     

160750   1607035 2500 16     

160751 
    (Indoor)20 5/31

 )3 (  
 

   

160752   1607051 25     

160753   1607051 20     

160754   1607051 16     

160755 

 

    (Indoor)     20   
5/31     . 

 
   

160756   1607055 25     

160757   1607055 20     

160758   1607055 16     

160759 
  3   /11/0/3   /11/0/3   /20 

   (Indoor)      . 
 

   

160760   1607059         

160761   160701  (Indoor)     

160802 
     (indoor)  20

       1250  5/31  )3  . ( 
 

   

160803   160802 1600 5/31     

160804   160802 1250 25     

160805   160802 1600 25     

160806   160802 1250 20     

160807   160802 1600 20     

160808 
  160802 1250 16  

 
 

   

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160809   160802 1600 16     

160810 
   (Indoor) 20 1250  

5/31 )3 .( 
 

   

160811   1608010 16005/31     

160812   1608010 1250 25     

160813   1608010 1600 25     

160814   1608010 1250 20     

160815   1608010 1600 20     

160816   1608010 1250 16      

160817   1608010 1600 16     

160818 
   (Indoor) (SF6)20 
1250          5/31 )3 . ( 

 
   

160819   1608018 16005/31     

160820   1608018 1250 25     

160821   1608018 1600 25     

160822   1608018 1250 20     

160823   1608018 1600 20     

160824   1608018 1250 16      

160825   1608018 1600 16     

160826 
    (Indoor)20 5/31

 )3  (  
 

   

160827   1608026 25     

160828   1608026 20     

160829   1608026 16     

160830 

   (Indoor)   20  
5/31         

     

 

   

160831   1608030 25     

160832   1608030 20     

160833   1608030 16     

160834 
      (Indoor)

     20      
 

   

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160835   160801   (In door)     

160902 
     (indoor)  

11  1250  5/31  )3  . ( 
 

   

160903   160902 1600 5/31     

160904   160902 2000 5/31     

160905   160902 2500 5/31     

160906   160902 1250 25     

160907   160902 1600 25     

160908   160902 2000 25     

160909   160902 2500 25     

160910   160902 1250 20     

160911   160902 1600 20     

160912   160902 2000 20     

160913   160902 2500 20     

160914   160902 1250 16     

160915   160902 1600 16     

160916   160902 2000 16     

160917   160902 2500 16     

160918 
   (Indoor)  1 1250

5/31 )3 . ( 
 

   

160919   1609018 16005/31     

160920   1609018 20005/31     

160921   1609018 25005/31     

160922   1609018 1250 25     

160923   1609018 1600 25     

160924   1609018 2000 25     

160925   1609018 2500 25     

160926   1609018 1250 20     

160927   1609018 1600 20     

160928   1609018 2000 20     

160929   1609018 2500 20     

160930   1609018 12500 16     

160931   1609018 1600 16     

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

160932   1609018 2000 16     

160933   1609018 2500 16     

160934 
   (Indoor) (SF6)11 

1250 5/31  )3  . ( 
 

   

160935   1609034 16005/31     

160936   1609034 20005/31     

160937   1609034 25005/31     

160938   1609034 1250 25     

160939   1609034 1600 25     

160940   1609034 2000 25     

160941   1609034 2500 25     

160942   1609034 1250 20     

160943   1609034 1600 20     

160944   1609034 2000 20     

160945   16090342500 20     

160946   1609034 12500 16     

160947   1609034 1600 16     

160948   1609034 2000 16     

160949   1609034 2500 16     

160950 
    (Indoor)11  

5/31  )3  (   
 

   

160951   1609050 25     

160952   1609050 20     

160953   1609050  16     

160954 
   (Indoor)   11 

5/31      . 
 

   

160955   1609054 25     

160956   1609054 20     

160957   1609054  16     



  –       
         1392  

 

 

 
 

   

   
  

)( 
   

)( 

160958 
  3 /11/0  /3 /11/0 /3 /11   

 (Indoor)        . 
 

   

160959   1609058          

160960   160901  (Indoor)     

161002 
     (indoor)   

11   630  5/31  )3  . ( 
 

   

161003   1601002 800 5/31      

161004   160100212505/31      

161005   160100216005/31      

161006   1601002 630 25      

161007   1601002 800 25      

161008   1601002 1250 25      

161009   1601002 1600 25      

161010   1601002 630 20      

161011   1601002 800 20      

161012   1601002 125020      

161013   1601002 1600 20      

161014   1601002 630 16      

161015   1601002 800 16      

161016   1601002 125016      

161017   1601002 1600 16      

161018 
   (Indoor)  11 630

5/31 )3  ( 
 

   

161019   16100188005/31      

161020   161001812505/31      

161021   161018 1600 5/31      

161022   161018 630 25      

161023   161018 800 25      

161024   161018 1250 25      

161025   161018 1600 25      

161026   161018 630 20      

161027   161018 800 20      

  



  –       
         1392  

 

 

 
 

 

   
  

)( 
   

)( 

161028   161018 125020      

161029   161018 1600 20      

161030   161018 630 16      

161031   161018 800 16      

161032   161018 125016      

161033   161018 1600 16      

161034 
   (Indoor)(SF6)11  

630  5/31 )3 . ( 
 

   

161035   161034 800 5/31      

161036   161034 1250 5/31      

161037   161034 1600 5/31      

161038   161034 630 25      

161039   161034 800 25      

161040   161034 1250 25      

161041   161034 1600 25      

161042   161034 630 20      

161043   161034 800 20      

161044   161034 125020      

161045   161034 1600 20      

161046   161034 630 16      

161047   161034 800 16      

161048   161034 125016      

161049   161034 1600 16      

161050 
    (Indoor)11  

5/31  )3   (  . 
 

   

161051   161050 25      

161052   161050 20      

161053   161050  16      

161054 
   (Indoor)  11 

5/31    . 
 

   

161055   161054 25      

101056   161054 20      

   



  –       
         1392  

 

 

 
 

  

   
  

)( 
   

)( 

161057   161054  16      

161058 
       (Indoor)

     11     
 

   

161059   161001  (Indoor)     

161056   161054 20      

161057   161054  16      

161058 
        (Indoor)

     11     
 

   

161059   161001  (Indoor)     

161056   161054 20      

161102 

   (Indoor)     
          

  . 

 

   

161103 
     (Indoor)    

11   1250   5/31  )3 . ( 
 

   

161104   161103 1600 5/31      

161105   161103 2000 5/31      

161106   161103 25005/31      

161107   161103 1250 25      

161108   161103 1600 25      

161109   161103 2000 25      

161110   161103 250025      

161111   161103 1250 20     

161112   161103 1600 20      

161113   161103 2000 20      

161114   161103 2500 20      

161115   1611031250 16      

161116   161103 1600 16      

161117   160303 2000 16      

161118   160303 2500 16      

161119 
   (Indoor) 11 1250

5/31  )3  . ( 
 

   

  
 



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161120   161119 1600 5/31     

161121   161119 2000 5/31     

161122   161119 2500 5/31     

161123   161119 1250 25     

161124   161119 1600 25     

161125   161119 2000 25     

161126   161119 2500 25     

161127   161119 1250 20     

161128   161119 1600 20     

161129   161119 2000 20     

161130   161119 2500 20     

161131   161119 1250 16     

161132   161119 1600 16     

161133   161119 2000 16     

161134   161119 2500 16     

161135 

   (Indoor) (SF6)11  
1250  5/31 )3 . (     
 . 

 

   

161136   161135 1600 5/31     

161137   161135 2000 5/31     

161138   161135 2500 5/31     

161139   161135 1250 25     

161140   161135 1600 25     

161141   161135 2000 25     

161142   161135 2500 25     

161143   161135 1250 20     

161144   161135 1600 20     

161145   161135 2000 20     

161146   161135 2500 20     

161147   161135 1250 16     

161148   161135 1600 16     

161149   161135 2000 16     

161150   161135 2500 16      

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161151 
    (In door)33  

5/31  )3   (   
 

   

161152   161151 25     

161153   161151 20     

161154   161151 16     

161155 
   (Indoor)   33 

5/31     . 
 

   

161156   161155 25     

161157   161155 20     

161158   161155 16     

161159 
  3   /11/0/3   /11/0/3   /11 

   (Indoor)       . 
 

   

161160   161159          

161161   161101  (Indoor)     

161202 
     (indoor)   

11   1250  5/31  )3  . ( 
 

   

161203   161202 1600 5/31     

161204   161202 1250 25     

161205   161202 1600 25     

161206   161202 1250 20     

161207   161202 1600 20     

161208   161202 1250 16     

161209   161202 1600 16     

161210 
   (Indoor) 11 1250 

5/31 )3 .( 
 

   

161211   161210 1600 5/31     

161212   161210 1250 25     

161213   161210 1600 25     

161214   161210 1250 20     

161215   161210 1600 20     

161216   161210 1250 16     

161217   161210 1600 16     

161218 
   (Indoor) (SF6)11  

1250  5/31 )3 . ( 
 

   

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161219   161218 1600 5/31     

161220   161218 1250 25     

161221   161218 1600 25     

161222   161218 1250 20     

161223   161218 1600 20     

161224   161218 1250 16     

161225   161218 1600 16     

161226 
    (Indoor)11  

5/31  )3   (  
 

   

161227   161226 25     

161228   161226 20     

161229   161226 16     

161230 
   (Indoor)   11 

5/31     . 
 

   

161231   161230 25     

161232   161230 20     

161233   161230 16     

161234 
     (Indoor) 

    11      
 

   

161235   16121   (Indoor)     

161302 
     (indoor)   

6/6   1250  5/31  )3  . ( 
 

   

161303   1613021600 5/31     

161304   161302 2000 5/31     

161305   161302 2500 5/31     

161306   161302 1250 25     

161307   161302 1600 25     

161308   161302 2000 25     

161309   161302 2500 25     

161310   161302 1250 20     

161311   161302 1600 20     

161312   161302 2000 20     

161313   161302 2500 20     

   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161314   161302 1250 16     

161315   161302 1600 16     

161316   161302 2000 16     

161317   161302 2500 16     

161312   161302 2000 20     

161318 
   (Indoor) 6/6 1250

 5/31 )3 .( 
 

   

161319   161318 16005/31     

161320   161318 2000 5/31     

161321   161318 2500 5/31     

161322   161318 1250 25     

161323   161318 1600 25     

161324   161318 2000 25     

161325   161318 2500 25     

161326   161318 1250 20     

161327   161318 1600 20     

161328   161318 2000 20     

161329   161318 2500 20     

161330   161318 1250 16     

161331   161318 1600 16     

161332   16013018 2000 16     

161333   16013018 2500 16     

161334 
   (Indoor) (SF6)6/6  

1250  5/31 )3 . ( 
 

   

161335   161334 1600 5/31     

161336   161334 2000 5/31     

161337   161334 2500 5/31     

161338   161334 1250 25     

161339   161334 1600 25     

161340   161334 2000 25     

161341   161334 2500 25     

161342   161334 1250 20     

161343   161334 1600 20     

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161344   161334 2000 20     

161345   161334 2500 20     

161346   161334 1250 16     

161347   161334 1600 16     

161348   161334 2000 16     

161349   161334 2500 16     

161350 
    (Indoor)6/6  

5/31  )3  (   
 

   

161351   161350 25     

161352   161350 20     

161354 
   (Indoor)   6/6

 5/31     . 
 

   

161355   1613054 25     

161356   1613054 20     

161357   1613054 16     

161358 
  3   /11/0/3   /11/0/3   /6/6 

   (Indoor)      . 
 

   

161359   161358         

161360   161301  (Indoor)     

161402 
     (indoor)   

6/6   630  5/31  )3  . ( 
 

   

161403   1601402 800 5/31     

161404   161402 1250 5/31     

161405   161402 1600 5/31     

161406   161402 630 25     

161407   161402 800 25     

161408   161402 1250 25     

161409   161402 1600 25     

161410   161402 630 20     

161411   161402 800 20     

161412   161402 1250 20     

161413   161402 1600 20     

  
  
  

  



  –       
         1392  

 

 

 
 

 
 

 
  

)( 

   

)( 

161414   161402 630 16     

161415   1601402 800 16     

161416   161402 1250 16     

161417   161402 1600 16     

161418 
   (Indoor) 6/6 630 

5/31 )3 . ( 
 

   

161419   161418 800 5/31     

161420   161418 1250 5/31     

161421   161418 1600 5/31     

161422   161418 630 25     

161423   161418 800 25     

161424   161418 1250 25     

161425   161418 1600 25     

161426   161418 630 20     

161427   161418 800 20     

161428   161418 1250 20     

161429   161418 1600 20     

161430   161418 630 16     

161431   161418 800 16     

161432   161418 1250 16     

161433   161418 1600 16     

161434 
   (Indoor) (SF6)6/6      

630   5/31 )3 . ( 
 

   

161435   161434 800 5/31     

161437   161434 1600 5/31     

161438   161434 630 25     

161439   161434 800 25     

161440   161434 1250 25     

161441   161434 1600 25     

161442   161434 630 20     

161443   161434 800 20     

161444   161434 1250 20     
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         1392  

 

 

 
 

   
  

)( 
   

)( 

161445   161434 1600 20     

161446   161434 630 16     

161447   161434 800 16     

161448   161434 1250 16     

161449   161434 1600 16     

161450 
   (Indoor)6/6  

5/31  )3 ( . 
 

   

161451   161426   25      

161452   161426 20     

161453   161426 16     

161454 
   (Indoor)   6/6

 5/31     . 
 

   

161455   161430 25     

161456   161430 20     

161458 
     (Indoor) 

    6/6      
 

   

161459   161401   (Indoor)     

161502 

   (Indoor)      
          

     . 

 

   

161503 
     (indoor)   

6/6   1250  5/31  )3  . ( 
 

   

161504   161503 1600 5/31     

161505   161503 2000 5/31     

161506   161503 2500 5/31     

161507   161503 12500 25     

161507   161503 1600 25     

161509   161503 2000 25     

161510   161503 2500 25     

161511   161503 1250 20     

161512   161503 1600 20     

161513   161503 2000 20     

  
 

  



  –       
         1392  

 

 

 
 

 
 

 
   

)( 

    

)( 

161514   161503 2500 20     

161515   161503 1250 16     

161516   161503 1600 16     

161517   161503 2000 16     

161518   161503 2500 16     

161519 
   (Indoor) 6/6 1250

 5/31 )3 .( 
 

   

161520   161519 1600 5/31     

161521   161519 2000 5/31     

161522   161519 2500 5/31     

161523   161519 1250 25     

161524   161519 1600 25     

161525   161519 2000 25     

161526   161519 2500 25     

161527   161519 1250 20     

161528   161519 1600 20     

161529   161519 2000 20     

161530   161519 2500 20     

161531   161519 1250 16     

161532   161519 1600 16     

161533   161519 2000 16     

161534   161519 2500 16     

161535 
   (Indoor) (SF6)6/6  

1250   5/31 )3 .( 
 

   

161536   161535 1600 5/31     

161537   161535 2000 5/31     

161538   161535 2500 5/31     

161539   161535 1250 25     

161540   161535 1600 25     

161541   161535 2000 25     

161542   161535 2500 25     

161543   161535 1250 20     

161544   161535 1600 20     
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         1392  

 

 

 
 

   
  

)( 
   

)( 

161545   161535 2000 20     

161546   1615352500 20     

161547   161535 1250 16     

161548   161535 1600 16     

161549   161535 2000 16     

161550   161535 2500 16     

161551 
    (Indoor)6/6  

5/31  )3   (  
 

   

161552   1615051 25     

161553   1615051 20     

161454   1614051 16     

161555 
   (Indoor)   6/6

 5/31     . 
 

   

161556   161555 25     

161557   161555 20     

161558   161555 16     

161559 
     (Indoor) 

    6/6      
 

   

161560   161501   (Indoor)     

161561   161501  (Indoor)     

161602 
     (indoor)   

6/6   1250  5/31  )3  . ( 
 

   

161603   161602 1600 5/31     

161604   161602 1250 25     

161605   161602 1600 25     

161606   161602 1250 20     

161607   161602 1600 20     

161608   161602 1250 16     

161609   161602 1600 16     

161610 
   (Indoor) 6/6 1250

 5/31 )3 .( 
 

   

161611   161610 1600 5/31     

  
  
  

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161612   161610 1250 25     

161613   161610 1600 25     

161614   161610 1250 20     

161615   161610 1600 20     

161616   161610 1250 16     

161617   161610 1600 16     

161618 
   (Indoor) (SF6)6/6  

1250   5/31 )3 . ( 
 

   

161619   161618 16005/31     

161620   161618 1250 25     

161621   161618 1600 25     

161622   16016018 1250 20     

161623   16016018 1600 20     

161624   16016018 1250 16     

161625   16016018 1600 16     

161626 
    (Indoor)6/6  

5/31  )3   (  
 

   

161627   16016026 25     

161628   16016026 20     

161629   16016026 16     

161630 
   (Indoor)   6/6

 5/31     . 
 

   

161631   16016030 25     

161632   16016030 20     

161633   16016030 16     

161634 
      (Indoor)

     6/6      
 

   

161635   1601601   (Indoor)     

161700     )  (   
33   1250  25  )3 . (      

161702     )  (   
33   1250  31.5  )3 . (      

  
  
  

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161704     )  (   
33   1250  40  )1 . (      

161706     )  (   
33   2000  25  )3 . (      

161708     )  (   
33   2000  31.5  )3 . (      

161710     )  (   
33   2000  40  )1 . (      

161712     )  (   
33   2500  25  )3 . (      

161714     )  (   
33   2500  31.5  )3 . (      

161716     )  (   
33   2500  40  )1 . (      

161718     )  (   
33   3150  25  )3 . (      

161720     )  (   
33   3150  31.5  )3 ( .      

161722     )  (   
33   3150  40  )1 . (      

161724     )  (   
33   4000  25  )3 . (      

161726     )  (   
33   4000  31.5  )3 . (      

161728     )  (   
33   4000  40  )1 . (      

161800     )(  33  
1250  25  )3 . (      

161802     )(  33  
1250  31.5  )3 . (      

161804     )(  33  
1250  40  )1 . (      

  
  
  

  
  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161806     )(  33  
2000  25  )3 . (      

161808     )(  33  
2000  31.5  )3 . (      

161810     )(  33  
2000  40  )1 . (      

161812     )(  33  
2500  25  )3 . (      

161814     )(  33  
2500  31.5  )3 . (      

161816     )(  33  
2500  40  )1 . (      

161818     )(  33  
3150  25  )3 . (      

161820     )(  33  
3150  31.5  )3 . (      

161822     )(  33  
3150  40  )1 . (      

161824     )(  33  
4000  25  )3 . (      

161826     )(  33  
4000  31.5  )3 . (      

161828     )(  33  
4000  40  )1 . (      

161900     )  (   
20   1250  25  )3 . (  

    

161902     )  (   
20   1250  31.5  )3 . (  

    

161904     )  (   
20   2000  25  )3 . (  

    

161906     )  (   
20   2000  31.5  )3 . (  

    

   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

161908     )  (   
20   2500  25  )3 . (  

    

161910     )  (   
20   2500  31.5  )3 . (  

    

161912     )  (   
20   3150  25  )3 . (  

    

161914     )  (   
20   3150  31.5  )3 . (  

    

161916     )  (   
20    4000  25  )3 . (  

    

161918     )  (   
20   4000  31.5  )3 . (  

    

162000     )(  20  
1250  25  )3 . (  

    

162002     )(  20  
1250  31.5  )3 . (  

    

162004     )(  20  
2000  25  )3 . (  

    

162006     )(  20  
2000  31.5  )3 . (  

    

162008     )(  20  
2500  25  )3 . (  

    

162010     )(  20  
2500  31.5  )3 . (  

    

162012     )(  20  
3150  25   )3 . (  

    

162014     )(  20  
3150  31.5   )3 . (  

    

162016     )(  20  
4000  25  )3 . (  

    

162018     )(  20  
4000  31.5  )3 . (  

    

   



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

162100     )  (   
11   1250  16  )3 . (  

    

162102     )  (   
11   1250  25 )3 . (  

    

162104     )  (    
11   1250  31.5  )1 . (  

    

162106     )  (    
11   2000  16  )3 . (  

    

162108     )  (    
11   2000  25 )3 . (  

    

162110     )  (    
11   2000  31.5  )1 . (  

    

162112     )  (    
11   2500  16  )3 . (  

    

162114     )  (    
11   2500  25 )3 . (  

    

162116     )  (    
11   2500  31.5  )1 . (  

    

162118     )  (    
11   3150  16  )3 . (  

    

162120     )  (    
11   3150  25 )3 . (  

    

162122     )  (    
11   3150  31.5  )1 . (  

    

162124     )  (   
11   4000  16  )3 . (  

    

162126     )  (    
11   4000  25 )3 . (  

    

162128     )  (   
11   4000  31.5  )1 . (  

    

162200     )(  11  
1250   16  )3 . (  

    

  



  –       
         1392  

 

 

 
 

   
  

)( 
   

)( 

162202      )(  11  
1250  25 )3 . (  

    

162204     )(   11  
1250  31.5  )1 . (  

    

162206     )(   11  
2000  16  )3 . (  

    

162208     )(   11  
2000  25 )3 . (  

    

162210     )(   11  
2000  31.5   )1 . (  

    

162212     )(   11  
2500  16  )3 . (  

    

162214     )(   11 
2500  25 )3 . (  

    

162216     )(   11 
2500  31.5  )1 . (  

    

162218     )(   11 
3150  16  )3 . (  

    

162220     )(   11 
3150  25 )3 . (  

    

162222     )(   11 
3150  31.5  )1 . (  

    

162224     )(  11 
4000  16   )3 . (  

    

162226     )(   11 
4000  25 )3 . (  

    

162228     )(  11 
4000  31.5  )1 . (  

    

  
  

 



  .    
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  -     
  

   
  

1.              )  1000    
    40     60 ( %       : 

           1500           
                )  

 (                  
                   

     ISO .  
    50  231/400  Brushless         

                   
                  8/0  . 

                   
                 

     )    (        
                 . 

2.                  1    
                   

                   10  
 .  

3.                     
   .  

  
        

     

01    

  
  
  

   



  .    

         1392  

 

 

 
 

    
   

 )( 
 

   
 )( 

170101     50     
170103     80     
170105     100     
170107     120     
170109     150     
170111     175     
170113     200     
170115     225     
170117     250     
170119     275     
170121     300     
170123     350     
170125     400     
170127     450     
170129     500     
170131     550     
170133     600     

  
 
 
 
 



  .     

         1392  

 

 

 
 

  

 -       
  

   
  

1.        )Co-axial  (75      .  
2.           Wide Band     40-500 

    . 

3.            tuning device    
  . 

4.                   
    .  

  
        

     

01  

02    

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  



  .     

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

180101   16, 1 , 0/1  630     

180103   201, ,  0/1   

630      

180105   31.5,1, 0/1 

1250      

180107 
 161,  0/2  ,   

630      

180109  201 , 0/2 , 630     

180111   31.5 3,, 0/2

1250      

180113 
 401,  0/2 ,  

1250      

180115   40,1  0/2 ,   

1600      

180117  251 ,, 0/3  800     

180119 
 31.51,, 0/3 ,   

800      

180121 
 31.51,  0/3 ,   

1250      

180123   31.53,   0/3 ,  

1250       

180125 
 401,,  0/3   

1250      

180127 
 401,,  0/3 

1600      

180129   401,  0/3   

2000      

180131 
 31.5,1,  0/5   

1250      

180133   31.5,3,  0/5   

1250       

180135   401 ,,  0/5   

1600      

180137   501,,  0/5   

1600      



  .     

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

180139  40,1 0/5 , 2000     

180141   501, 0/5 ,  

2000      

180143  40,1 1 ,  2000     

180145  501,1,  2000      

180147   501, 1,   3150       

180149   50 ,1 2 , 2000      

180201      ph-Ground     

180203       ph-ph     

180205      3ph     

  
 



  -    

         1392  

 

 

 
 

  –    
  

 

 
.                       

 ..                     ) 
             (    . 

.       Configuration  Setting           . 

.                TCS  )Trip Circuit 

Supervision  (          .   . 

.          )Trip Relays  (    )High Speed  (     
       10        )L/R   ( 40    . 

.            .          
                 . 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  



  -    

         1392  

 

 

 
 

      )  230  400  (  
           )Quadrilateral ( 

 
  

       )P.U.R. ,P.O.R., Blocking ( 

        )Directional Earth Fault ( 

          )Permissive., Blocking ( 

      )Power Swing Detection  ( 

        )(Switch On To Fault  
     )Fault Locator ( 

         IEC 61850 

         )One &Three Phase Trip Command ( 

     Zone Extension 

     Fuse Failure 

      )Fault&Event Recorder ( 

    :16 –      :24  
   :       -    :   

  
  
  
  
  
  

   



  -    

         1392  

 

 

 
 

       )  63  132  ( 

        )Quadrilateral ( 

 
 

       )P.U.R., P.O.R., Blocking ( 

       )DirectionalEarth Fault ( 

         )Permissive. ,Blocking ( 

     )Power Swing Detection ( 

        )(Switch On To Fault 

     )Fault Locator ( 

         IEC 61850 

       )Three Phase Trip Command ( 

        ExtensionZone 

    Fuse Failure 

     )Auto Recloser  ( 

    )Synchrocheck ( 

        )Over&Under Voltage ( 

     )Fault &Event Recorder ( 

    16 -     21  
     :       -    :     

  
    Longitudinal Diffential ) (  

     2   )Line Differential ( 

 
 

         IEC 61850 

      )Three Phase Trip Command ( 

      )Fault&Event Recorder ( 

    7 -     6  
           

     :         
 

  
  
  



  -    

         1392  

 

 

 
 

  

  
  

        )CentralLow Impedance Busbar Protection ( 

    )Differential   (-   4     )Central( 

 
 

         IEC 61850 

        )CT Circuit Supervision ( 

      )Fault&Event Recorder ( 

    16 -     16  
 
 
 
 
 
 

    

        )Differential ( 

 
 

          )REF ( 

         

        

         IEC 61850 

      )Fault&Event Recorder ( 

    5 -     8  
      :         

   

    )Over Current  ( 

 
 

    )EarthFault  ( 

         IEC 61850 

      )Fault&Event Recorder ( 

    8 -     8  



  -    

         1392  

 

 

 
 

         )DistributedLow Impedance Busbar Protection ( 

    )Differential   (-   8  

  

  Bay Unit       )Central ( 

         IEC 61850 

       ) CT Circuit Supervision ( 

      )Fault&Event Recorder ( 

      12 -       16  
     10 -      6   

  
5 .                   

   .  
  

        

     

01  230400  

02  63132  

03    

04     

05   

06       

07   

08    

10    

  
  

   



  -    

         1392  

 

 

 
 

   
 

)( 
 

   
)( 

190101 
    400230  

      
 

   

190103               

190105 
         

400 230   
 

   

190107 
        

400 230   
 

   

190109 
        

400 230   
 

   

190111 
  )Stub Protection(  

  400 230   
 

   

190113 
   )Broken Conductor Protection(

     400  230   
 

   

190115 
   )CBF(    

400  230   
 

   

190119 
  8 )Input) ( 8)Output(
  

 
   

190121 
  5 )Input) (    

      400 230  
 

   

190123 
        400

230  
 

   

190125       400230       

190201 
   13263   

    

    

190203               

190205 
  )Stub Protection(  

  132  63 

    

190207 
   )Broken Conductor Protection(

     132  63  

    

  
  
  
  
  



  -    

         1392  

 

 

 
 

   )( 
 

   
)( 

190209 
   )CBF(   

 132  63  

    

190211 
  8 )Input) ( 8)Output(

 

    

190213 

  5 )Input) (    
       132  63 

 

    

190215       13263      

190301                

190305         2     

190307         3     

190309         24     

190311         30     

190313        60     

190315             

190317                 

190319                

190321               

190323               

190325 
          

   
 

   

190327 
   )Fault Locator(  

     
 

   

190329 
  )Stub Protection(   

    
 

   

190331 
   )Broken Conductor 

Protection  (         
 

   

190333 
   )CBF(    

   
 

   

   



  -    

         1392  

 

 

 
 

   )( 
 

   
)( 

190335 
        

       
 

   

190337 
  8 )Input) ( 8)Output(
 

 
   

190401 
          

          
 

   

190403                 

190405 

         
   )Restricted Earth Fault: REF (  

   
 

   

190407 
         

 
 

   

190409 
     )(Over-Flux   

  
 

   

190411 
     3  )

Analog Input Cards ( 
 

   

190413 
      )High 

Impedance  (   
 

   

190415 
      )Restricted 

Earth Fault: REF (     
 

   

190417 
          

       (High set & 

Low set Over Current)

 

   

190419      )(Over-Flux     

190501 
     )High 

Impedance ( 
 

   

190503 
         

  )Bus- Wire Supervision ( 
 

   

190505 
      )Central Low 

Impedance  (          
 

   

  
  



  -    

         1392  

 

 

 
 

   
 

)( 
 

   
)( 

190507 
          

             . 
 

   

190509 
          

             . 
 

   

190511 
          

               . 
 

   

190513 

       )Distributed 

Low- Impedance  (        
  

 

   

190515         16     

190517         24     

190519         32     

190521         40     

190523        48     

190525 
          

      
 

   

190527    )Check Zone(     

190529 
   )CBF(    

 
 

   

190531 
  5 )Input) ( 5)Output(
 

 
   

190533 

         
  )Bus Wire Supervision  (    

  
 

   

190535           

190601 
        11/20/33

          
 

   

190603 
        

11/20/33    
 

 

   

   



  -    

         1392  

 

 

 
 

 
 

 )( 

    
)( 

190605 

       )-
Sensitive Earth Fault  (     

11/20/33   
 

   

190607 

      )Over & 

Under Frequency (    )Load Shedding 
 (     11/20/33   

 

   

190609 
   )Directional Feature(

    11/20/33   
 

   

190611 
       )Directional 

Earth Fault   (     11/20/33   
 

   

190613 
  5 )Input)( 5)Output(
 

 
   

190615 

    )Cold Load 

Pickup / Inrush Detection  (     
11/20/33   

 

   

190617 
     )Sensitive Earth Fault(

11/20/33   
 

   

190619     11/20/33      

190621 
     )Directional Over 

Current  (11/20/33   
 

   

190623 
       )Directional 

Earth Fault   (11/20/33    
 

   

190625 

    )Over & Under 

Frequency (    )Load Shedding  (
11/20/33   

 

   

190701 
    )CBF(  

      400   
 

   

190703 
            

 
 

   

190705                  

  
  
  
  



  -    

         1392  

 

 

 
 

   
 

)( 
 

  
)( 

190707 
   45       

 
 

   

190709 
   810       

 
 

   

190711 
         )Trip 

Circuit Supervision Relay ( 
 

   

190801              

190803 

           –  
)Inverse -   -Time Over-current (   

      )Definite Time Over-current 
( 

 

   

190805 

           –  
)Inverse -   -Time Over-current (   

      )Definite Time Over-current 
 

   

190807 

             – 
 )Inverse -   -Time Over-current (  

       )Definite Time Over-

current 

 

   

190809 
      )Sensitive Earth 

Fault  ( 
 

   

190811    )Under Current(     

190813           

190901         

190903             

190905       10  4     

190907           

190909       
 

   

  
  



  .  Conventional  

         1392  

 

 

 
 

   -   )Conventional(  
  

  
 

1.            144×144     
  .  

2.             (Measuring Center)    
  :  

      1Mbyte  
        
   4    2     
    Laptop     
   4             

3.       F/R )  ( E/R) ) ( GPS    
    (       .  

4.      )AVR (                 2  
     . 

5.                )  (  
  . 

6.                      
  . 

  
  
  

        
  

     

01    )Conventional(  

  
   



  .  Conventional  

         1392  

 

 

 
 

       
   

 )( 
 

   
 )( 

200101       

200103       

200105       

200107       

200109   10     

200111   16     

200113   20     

200115   24     

200117   36     

200119        

200121      2/0     

200123      5/0     

200125      

200127       

200129       

200131       

200133       

200135  0.5      

200137  0.2      

200139       

200141          

200143         

200145   )AC(     

200147   )AC(     

200149   ) (     

200151   ) (     

200153  (Rotatory)     

200155         

200157        

200159       

200161       

200163       

200165         



       .  DCS   

         1392  

 

 

 
 

    -    (DCS) 
 

   
  

1.                  IEC-61850    
   .               

                         
  . 

2.                       
        .  

3.     Bay Level )   BCU    (...     )Station Level  (   
        .  

4.       HMI          . 

5.        Original ) Serial Number (  Version     
 . 

6.             .         
    (Redundent)  RTU    .  

7.    Hot & Standby     .  
8.      )400  230 (         (BCU)  

                      
 . 

9.          )station level (      
   )Dual- Lan (    .  

10.                    
   . 

  
  
  

        
  

     

01     DCS 

02     DCS 

  
   



       .  DCS   

         1392  

 

 

 
 

   
   

 )( 
 

   
)( 

210101 Front end panel     

210103 Server    

210105 Engineering work station     

210107 Operator work station with two HMI     

210109 Gateway (External)     

210111 Protocol converter     

210113 External Modem     

210115 GPS (with all necessary ACC.)     

210117 Event printer (DOT MATRIX)     

210119 Hard Copy Printer (laser jet)     

210121 Ethernet Switch     

210123 BCU     

210125 Common BCU     

210127 Alarm window     

210129 Audible Device (bell for urgent and Non 
Urgent) 

    

210131 Audible Device (Horn) for outdoor     

210201  (Rotatory)     

210203        

210205        

210207       

210209      5/0     

210211      2/0     

210213   ) (     

210215  ) (     

210217         

210219   Application       

210221            

210223   Reconfiguration     

210225 Diagnosis software     

210227       

  
  
  
  



       .  DCS   

         1392  

 

 

 
 

  

   
  

 )( 
 

   
)( 

210229       

210231       

210233        

210235       

210237  RS       

210239    61850     

  
    



 

 

  

   -       (LVAC) 
  

   
  

1. ACB  )   (           .  
2. ACB            .  
3. (Load Break Switch)L.B.S        )    (    

  .  
4.   E/F )  ( O/C )  ( ACB           

  .  
5.                      

  . 

  
  
  
  

        
  

     

01   LVAC  

  
  
  
  
  
  
  
  
  

   



     .  LVAC  

         1392  

 

 

 
 

   
  

)( 
 

   
)( 

220101  250      

220103  160      

220105     1000     

220107     800      

220109     630      

220111    400      

220113     250      

220115  ACB 800      

220117  ACB 630      

220119  ACB 400      

220121  MCCB 250(With Drawable)     

220123   MCCB 250(Fix)     

220125  MCCB 250(Plug In)     

220127  MCCB 200(With Drawable)     

220129  MCCB 200(Fix)     

220131  MCCB 200(Plug In)     

220135  MCCB 160(With Drawable)     

220137  MCCB 160(Fix)     

220139   MCCB 160(Plug In)     

220141  MCCB 100(With Drawable)     

220143  MCCB 100(Fix)     

220145   MCCB 100(Plug In)     

220147  MCCB   100(With Drawable)     

220149 MCB   100     

220151   ) (     

220153    ) (     

220157       0/5     

220159       0/5     

220161      0/5     

220163      0/5     

220165        

220167        

220169        

220171        



     .  LVDC  

         1392  

  

 

 
 

    -       LVDC  
  

  
 

1.            )   (    .  
2.            )   (    .  
3.                      

  .  
  
  

        
  

     

01   LDC  

  
  
  
  
  
  

 



     .  LVDC  

         1392  

  

 

 
 



     .  LVDC  

         1392  

  

 

 
 



     .  LVDC  

         1392  

  

 

 
 

   
   

)( 
 

 
)( 

230101 
)125(110 )1200(  

  
 

   

230103 
)125(110 )1000(  

  
 

   

230105 
)125(110 )800(   

 
 

   

230107 
 )125(110  )600(  

  
 

   

230109 
)125(110 )420(  

  
 

   

230111 
)125(110 )300(   

 
 

   

230113 
)125(110 )250(   

 
 

   

230115 
)125(110 )200(  

  
 

   

230117 
 )125(110  )1200(  

   
 

   

230119 
 )125(110 )1000(  

   
 

   

230121 
)125(110 )800(   
  

 
   

230123 
 )125(110)600(  

   
 

   

230125 
)125(110 )420(   
  

 
   

230127 
)125(110 )300(   
  

 
   

230129  )125(110 )250(  
        

230131 
)125(110 )200(  

   
 

   

   



     .  LVDC  

         1392  

  

 

 
 

   
 

)( 

 
)( 

230133     )125(110)160(      

230135   )125(110)120(     

230137   )125(110 )80(     

230139 MCCB  400 (Withdrawable and motorize)     

230141 MCCB  300 (Withdrawable and motorize)     

230143 MCCB 200 (Withdrawable and motorize)     

230145 MCCB   100 (Withdrawable and motorize)     

230147 MCCB 100(Withdrawable and motorize)     

230149 MCB    100 (Withdrawable and motorize)     

230151 MCCB 400 (plug in)     

230153 MCCB 300 (plug in)     

230155 MCCB 200 (plug in)     

230157 MCCB  100 (plug in)     

230159 MCCB  100(plug in)     

230161 MCB     100(plug in)     

230163 MCCB  400  (fix)     

230165 MCCB 300  (fix)     

230167 MCCB 200 (fix)     

230169 MCCB 100  (fix)     

230171 MCCB 100 (fix)     

230173 MCB    100(fix)     

230175   ) (     

230179    ) (     

230181        

230183        

230185        

230187  3       

230189  5       

230191  10       



     .    

         1392  

 

 

 
 

    -    
  

   
  

1.                     
    .  

2.     LCC   AVRRTU  AC DC80×80×220 

cm      cm100×50×140      DS  Fuse 

Boxcm60×30×70 )   DS/E   2   (Junction Box   
cm40×20×40     PLC cm 65×45×220   . 

3.     IndoorIP42   outdoorIP54     .  
4.               .       

  )   (           . 

5.        (Frame)  2.5           
          1.5          .  

6.    1000/600          PVC      .   
   CVT   5/1     CT    5/2   

  .  
7.                      

  .  
  

  
        

  
    

01    LV 

  
   



     .    

         1392  

 

 

 
 

   
 

)( 
  )( 

240101    Swing     

240103    )Swing(     

240105        

240107     Swing     

240109  AC       

240111  AC fixMCCB      

240113  AC      

240115  DC  MCCB      

240117  DC      

240119       

240121        

240123       

240125        

240127  AVR     

240129        

240131    DS     

240133    DS/E     

240135   Junction Box)CT-CVT(     

240137   Fuse Box)AC(     

240139   LCC )  (    

240141   PLC    

240143   RTU     

 
  
  
  



       .      

                  1392  

  

 

 
 

   -       
  

   
  

1.             .  
2.       )     (PVC      70 

      0.6/1      . 

3.      NYRY           PVC    
PVC  .    NYCYRY  CY             
 )     ( PVC. 

4.      NYRY    NYY .........        . 

5.      N2XY   NYY .........         .  
    N2XY           XLPE  .PVC 

6.      NYCYRY   NYCY .........         
.  

7.  ""                     ) 
 (            .   ""      

                 )  ( . 

8.                  . 

9. .                    
   . 

  
  
  
  
  

        
  

     

01   NYY 

02   NYCY  
03      

04    
  
  
  



       .      

                  1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

250101    NYY500*1     

250103   NYY 300*1     

250105    NYY240*1     

250107    NYY185*1     

250109   NYY150*1     

250111   NYY120*1     

250113   NYY95*1     

250115   NYY70*1     

250117   NYY50*1     

250119   NYY35*1     

250121   NYY25*1     

250123    NYY150+300*3     

250125    NYY120+240*3     

250127    NYY95+185*3     

250129    NYY70+150*3     

250131    NYY50+120*3     

250133    NYY50+95*3     

250135    NYY35+70*3     

250137    NYY25+50*3     

250139    NYY16+35*3     

250141    NYY25*4     

250143   NYY16*4     

250145    NYY10*4     

250147    NYY6*4     

250149    NYY4*4     

250151    NYY5/2*4     

250153    NYY185*2     

250155    NYY150*2     

250157    NYY120*2     

250159    NYY95*2     

250161    NYY70*2     

250163    NYY50*2     

   



       .      

                  1392  

  

 

 
 

   
   

 )( 

    
 )( 

250165    NYY35*2     

250167    NYY25*2      

250169    NYY16*2      

250171    NYY10*2     

250173    NYY6*2     

250175    NYY4*2     

250179    NYY5/2*2     

250181    NYY5/2*5     

250183    NYY5/2*7     

250185    NYY5/2*10     

250187    NYY5/2*14     

250189    NYY5/2*19     

250191    NYY5/2*20     

250193    NYY5/2*24     

250195    NYY5/1*2     

250197    NYY5/1*3     

250199    NYY5/1*4     

2501101    NYY5/1*6     

2501103    NYY5/1*7     

2501105    NYY5/1*10     

2501107    NYY5/1*12     

2501109   NYY5/1*14     

2501111   NYY5/1*16     

2501113    NYY5/1*17     

2501115    NYY5/1*18     

2501117    NYY5/1*19     

2501118    NYY5/1*20     

2501119    NYY5/1*21     

2501121    NYY5/1*24     

250201  NYCY25*4     

250203    NYCY16/16*4     

250205   NYCY10/10*4     

250207    NYCY6/6*4     
 



       .      

                  1392  

  

 

 
 

   
  

 )( 

    
 )( 

250209    NYCY4/4*4     

250211    NYCY10/10*2     

250213    NYCY6/6*2     

250215    NYCY4/4*2     

250217    NYCY2.5/2.5*4     

250301    LiYCY0.8*2*1     

250303    LiYCY1*2*1     

250305    LiYCY1*2*2     

250307   50, 2         

250309          

250311 
 OPGW24   

10.5     
 

   

250313 
 OPGW24  5/13

    
 

   

250315 
  24  2 

   
 

   

250317 
  24  2 

   
 

   

250401      20     

250403      25     

250405      32     

250407      40     

250409      50     

250411      63     

250413      75     

250415 
 )LUG(     

35         

250417 
 )LUG(     

50         

250419 
 )LUG(     

75           

250421 
 )LUG(     

90         

 



       .      

                  1392  

  

 

 
 

   
   

 )( 

    
 )( 

250423 
 )LUG(   120

       

250425 
 )LUG(    150

       

250427 
 )LUG(    185

       

250429 
 )LUG(    240

       

250431 
 )LUG(    300

       

250433 
 )LUG(    400

       

250435 
 )LUG(    500

       

 
  



    .     

               1392  

  

 

 
 

    –     

 
       

 
1.     PDH  SDH    G703E1  G703-64 Kbps    

   (External TPS)    Multi –Plexer)(     )Module  ( 
  )Tele- Protection (     .  

2.  PLC        (Data)    28   24  
 11       CCITT            ETHERNET  

       4            
    .   PLC        Transit Data    

        . 

3.  PLC                   
(Data)     4    Interface    RS232  TPS      

     . 

4.           (Transmission Time)      
 10   40        .    TPS    PLC 

     Time Tag Event Recorder     .     Receive  
    Send   2          TPS     4   

Send 4    )Command (  . 

5.        8           
  G703 E1,G703 64Kbps             .   

         PLC          PILOT WIRE   VF 

Terminal      .  
6.    PABX (Private Automatic Branch Exchange)      

    12   E&M                 
     .             16  32  

    ..         MDF        
    . 

7.        )RTU  (       18   I/O )/ (
                   

             :  
RS-485- RS-422, RS-232, Ethernet, Modbus            

8.        )RTU  (          IEC-101 
     (Unbalance)              100b/s 



    .     

               1392  

  

 

 
 

 9600b/s   .                
IEC-101 IEC-104DNP3 Inductic Modbus  Hitachi    .  

9.        )RTU  (            Setting 
Configuration    Original   Serial Number      . 

10.     PLC SDH  RTU   24 ) (           
  HVI                  

 .  
11.                      

  .  
  
  
  
  
  
  
  

        
  

     

01     

  
   



    .     

               1392  

  

 

 
 

   
   

)( 
 

   
)( 

260101  20 PLC        

260102  40 PLC        

260103  80 PLC        

260104  20 PLC         

260105  40 PLC         

260106  80 PLC        

260105 40PLC         

260106 80PLC        

260105    4)TPS(     

260107    6 )TPS(     

260109       

260110   48)RTU(20 I/O      

260111   812)RTU(20 I/O

  
    

260112   1216)RTU(20 I/O

  
    

260113   16 )RTU(20 I/O     

260115  DTS20          

260116   DTS20           

260117  DTS40           

260118   DTS40           

260119  DTS80           

260120   DTS80           

260123 

    832      
24   

 2  8          CO. Trunk 
 

   

260125                

260127 
SDH-STM64

MDFODF/OCDFDDFVDF &PIGTAIL 

PATCHCORD

    

260129 
SDH-STM16 MDFODF/OCDF

DDFVDF & PIGTAIL  PATCHCORD  
    

  
 



    .     

               1392  

  

 

 
 

   
   

)( 
 

   
)( 

260131 
SDH-STM4

MDFODF/OCDFDDFVDF&PIGTAIL 

PATCHCORD

    

260133 
SDH-STM1

MDFODF/OCDFDDFVDF&PIGTAIL 

PATCHCORD

    

260135 
PDH 144Mbit/s MDFDDFVDF 

ODF/OCDF &PIGTAIL PATCHCORD 

    

260137 
SDH-STM34

MDFODF/OCDFDDFVDF&PIGTAIL 

PATCHCORD

 
   

260139 
SDH-STM8

MDFODF/OCDFDDFVDF&&PIGTAIL 

PATCHCORD

 
   

260141       20      

260143 HVI(HIGH VOLTAGE INTERFACE) 
  20        

  
 

   

260145   48DC        
  20    

   

260147   48DC        
 20  

 
   

260149   48DC       
  20  

 
   

260151 Measuring EQ(SELE.LEV.MET   )                  
          

   

260153 Measuring EQ(SIG.GENERATOR.)      

260155 Transceiver Microware with all Accessories  
( ANTENA,TOWER,DISH,WAVE GUIDE) 

    

260157 VHF system with all accessories(RG,HELIAX 
ANTENA,TOWER,DISH,WAVE GUIDE,HAND 
SET,DATA MODEM, BASE STATION, L.A & 
LIGHTING) 

 

   

260159 External Modem                         

260161 Protocol Converter                                     
               

   

  



    .     

               1392  

  

 

 
 

   
   

)( 
 

   
)( 

260163 48V Distribution Board.   48                  
                 

   

260167 48 VOLT BATT. SET WITH FRAME 
(400AH)LEAD ACIDE

    

260169 48 VOLT BATT. SET WITH FRAME , (300AH) 
LEAD ACIDE 

    

260171 48 VOLT BATT. SET WITH FRAME 
,…(200AH) LEAD ACIDE 

    

260173 48 VOLT BATT. SET WITH FRAME 
,…(400AH)NICKLE CADMIUM

    

260175 48 VOLT BATT. SET WITH FRAME 
,…(300AH) NICKLE CADMIUM

    

260177 48 VOLT BATT. SET WITH FRAME 
,…(200AH) NICKLE CADMIUM

    

260179 48 VOLT BATT. CH.(100)A     

260181 48 VOLT BATT. CH.(80)A      

260183 48 VOLT BATT. CH.(60)A     

260185 48 VOLT BATT. CH.(40)A     

 
  

  
  
  



    . GIS  

         1392  

 

 

 
 

  

   -   (Gas Insulated Switchgear-GIS) 
  

  
 

54.                     :  
      :40    
      :25-    
      : 1000   
   :g 3/0  
  )    ( :25      )         

 (Um)    (  
  

55.                  
  : 

  

Rated 
Votage(Un) 
kv (r.m.s. 

value) 

 Highest 
Votage 

for equipment 
(Um) kv(r.m.s. 

value) 

standard rated 
short-duration 
(1min.)power-

frequency 
withstand voltage 
kv(r.m.s. value) 

standard rated 
lightning 
impulse 

withstand 
voltage kv 

(peak value) 

standard rated 
switching 
impulse 

withstand 
voltage 

 kv (peak value) 
Phase to Earth 

63/66 72.5 140 325 - 
132 145 275 650 - 
230 245 460 1050 - 
400 420  630 1425 1050 

  
3.              GIS)(      

      SF6       

4.                    
     (Electro-magnetic Compatibility-EMC)     

 GIS     )LCC (            
               . 

5.                          
     . 

6.   (Gas Compartment)        Temperature 

Compensated) (    - -      (Filling Valve)  



    . GIS  

         1392  

 

 

 
 

 (Pressure Relief Device)           (Desiccant for 

humidity and decompositionproducts absorption) -     . 

7.                     
  )  50  (           . 

8.          GIS) (      
  230    Plug-In  Dry    400     Fluid type  

  .  
9.    GIS         .  

10.         400  230         single phase 

encapsulated  132  63            three phase encapsulated    
   . 

11.                 
        . 

 
   63132   230 400    
  8NO+8NC 8NO+8NC  

  4NO+4NC 6NO+6NC 

  4NO+4NC 6NO+6NC 

  
12.                     

   . 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  



    . GIS  

         1392  

 

 

 
 

        
  

          

01  72.5 21   72.5 

02  145 22   145 

03  245 23   245 

04  420 24   420 

05  72.5 25    72.5 

06  145 26    145 

07  245 27    245 

08  420 28    420 

09   72.5 29  72.5 

10   145 30  145 

11   245 31  245 

12   420 32  420 

13  72.5 33       

14   145 34   / 

15  245   

16  420   

17   72.5   

18   145   

19   245   

20   420   

  
 
 
 
 
  
  
  
  
  
  
  
 
 



    . GIS  
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 )( 
 

   
 )( 

270101 

       72.5  
140    325   

         1250 
 5/31  )3 ( 

    

270103   270101   1600.     
270105   270101   2000.     
270107   270101   2500.     
270109   270101   3150.     

270111 

      5/72  
140    325   

         1250  
 40  

    

270113   270107   1600.     
270115   270107   2000.     
270117   270107   2500.     
270119   270107   3150.     

270201 

      145  
230    550   

          1250  
 5/31  

    

270203   270201   1600.     
270205   270201   2000.     
270207   270201   2500.     
270209   270201   3150.     

270211 

      145   
230    550   

         1250  
  40 

    

270213   270207   1600.     
270215   270207   2000.     

270217   270207   2500.     

270219   270207   3150.     

  
  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

270221 

      145   
230    550   

         1250  
  40 

    

270301  
      245  

460    950   
         2000  

 40   
    

270303   270301   2500.     
270305   270301   3150.     
270307   270301   4000.     

270309  
      245  

460    950   
         2000  

 50   
    

270311   270307   2500.     
270313   270307   3150.     
270315   270307   4000.     

270317 

      245   
460    950   

         2000  
 63  

    

270319   270305   2500.     
270321   270305   3150.     
270323   270305   4000.     

270401 

      420   
520    1300   

 1050       2000 
  50 

    

270403   270401   2500.     
270405   270401   3150.     
270407   270401   4000.     

  
  



    . GIS  

         1392  

 

 

 
 

  

   
   

 )( 
 

   
 )( 

270409  
     520   

1300    1050     
   420   2000   

63 

    

270411   270405   2500.     

270413   270405   3150.     

270415   270405   4000.     

270501 

     140   
325         

) Linear break(  5/72    
1250    5/31  

    

270503   271101   1600     
270505   271101   2000     
270507   271101   2500     
270509   271101   3150     

270511 

      5/72  
140    325     

    break) Linear( 
1250    40  

    

270513   271107   1600     
270515   271107   2000     
270517   271107   2500     
270519   271107   3150     

270601 

  145  
230   550   

   break) Linear ( 
1250  5/31  

    

270603    271201   1600     
270605   271201   2000     
270607   271201   2500     
270609   271201   3150     

   



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

270611 

       145  
230    550   

    break) Linear (  
1250    40  

    

270613   271207   1600     
270615   271207   2000     

270617   271207   2500     

270619   271207   3150     

270701 

      245   
396    950   

       2000  
  50  

    

270703   271301   2500     
270705   271301   3150     
270707   271301   4000     

270709 

      245  
396    950   

      break) Linear ( 
 2000    63  

    

270711   271305   2500     
270713   271305   3150     
270715   271305   4000     

270801 

     420  
520    1300   

  1050       
2000    50  

    

270803   271401   2500     
270805   271401   3150     
270807    271401   4000     

270809 

     520   
1300     1050   

    420   2000  
  50  

    

  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

270811   271405   2500     
270813   271405   3150     
270815   271405  4000     

270901 

     140   
325        

Linear      5/31 

    

270903 

     140   
325        

Linear      40  

    

271001 

     230   
550        

Linear      31/5  

    

271002 

     230   
550        

Linear      40 

    

271101 

     396   
1300       

Linear      50 

    

271201 

     520   
950     1050     

   Linear     
 50 

    

271301  
      140  

  325         72.5 
    1000      5/31 

 )   ( 

    

271303   274101   1250     
271305   274101   1600     
271307   274101   2000     
271309   274101   2500     
271311   274101  3150     

   



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

271313 

      140  
  325        72/5  

    1000      40 
 

    

271315  274107   1250     
271319  274107   1600     

271321  274107   2000     

271323  274107   2500     
271325  274107   3150     

271401 

      230  
  550        
145    1000     

 5/31  

    

271403   274201   1250     
271405   274201   1600     
271407   274201   2000     
271409   274201   2500     
271411   274201   3150     

271413 

      230  
  550        
142    1000     

 40  

    

271415  274207   1250     
271417  274207   1600     
271419  274207   2000     
271421  274207   2500     
271423  274207   3150     

271501 

      396  
  950        
245    2000     

 50  

    

271503  274301   2500     
271505  274301   3150     

  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

271507  274301   4000     

271509 

      396  
  950        
245    2000     

 63  

    

271511  274305   2500     
271513  274305   3150     
271515  274305     4000     

271601 

      520  
  1300     .1050  

    420    2000   
   50  

    

271603  274401   2500     
271605  274401   3150     
271607  274401   4000     

271609  
      520  

  1300     .1050  
    420    2000   

   63  

    

271611  274405   2500     
271613  274405   3150     
271615  274405   4000     

271701 
   63   140

    325     
    

271801 
   132  230 

   550     
    

271901 
   230  395 

   950     
    

272001 
   400  520 

   1050     
    

272101   63     
   



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

272103     63     
272201    132     
272203    132     
272301   230     
272303     230     
272401    400     
272403     400     

272501 

     325=URi --R140=URfR

       Ring core  
 500-1000-2000    1   15 

    Fs 5/0              31.5  

    

272503  
     325=URi --R140=URfR

       Ring core  
 500-1000-2000    1   15 

    20P5    5/31  

    

272505 

     325=URi --R140=URfR

       Ring core  
 500 -1000-2000    1    X  
  500     5/31  

    

272507 

     325=URi --R140=URfR

       Ring core  
 4000 -2000    1    15 

   Fs5/0    31/5  

    

272509 

     325=URi --R140=URfR

       Ring core  
 4000 -2000   1   15  

   20P5    5/31  

    

272511 

     325=URi --R140=URfR

       Ring core  
 4000-2000   1    X   
 500     5/31  

    

  
  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

272513 

     325=URi --R140=URfR

       Ring core  
 500 -1000-2000   1    15 

    20P5    40  

    

272515 

     325=URi --R140=URfR

       Ring core  
 500-1000-2000   1   15 

    20P5    40  

    

272517 

     325=URi --R140=URfR

       Ring core  
 500-1000-2000    1    X  

  500     40  

    

272519 

     325=URi --R140=URfR

4000-2000 115  
Fs 5/0  40  

    

272521 

     325=URi --R140=URfR

       Ring core  
  4000-2000   1   15  
   20P5    40  

    

272523  
     325=URi --R140=URfR

       Ring core  
 4000 -2000   1    X   
 500     40  

    

272601 

     550=URi --R230=URfR

       Ring core  
  500-1000-2000   1   15 

     Fs5/0    31.5  

    

262603 

     550=URi --R230=URfR

       Ring core  
 500-1000-2000   1   15 

    20P5    5/31  

    

   



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

262605 

     550=URi --R230=URfR

       Ring core  
 500-1000-2000   1    X  

  500     5/31  

    

262607 

     550=URi --R230=URfR

       Ring core  
  4000-2000   1   15  
   Fs 5/0    5/31  

    

262609 

     550=URi --R230=URfR

       Ring core  
  40000-2000   1   15  
   20P5    5/31  

    

262611 

     550=URi --R230=URfR

       Ring core  
 4000 -2000   1    X   
 500     5/31  

    

262613  
     550=URi --R230=URfR

       Ring core  
  500-1000-2000   1   15 

    Fs 5/0                40  

    

262615 

     550=URi --R230=URfR

       Ring core  
  500-1000-2000   1   15 

    20P5    40 

    

262617 

     550=URi --R230=URfR

       Ring core  
 500-1000-2000   1    X  

  500     40  

    

262619 

     550=URi --R230=URfR

       Ring core  
  40000-2000   1   15  
    Fs5/0    40  

    

  
  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

262621 

     550=URi --R230=URfR

       Ring core  
 4000-2000    1   15  

   20P5    40 

    

262623 

     550=URi --R230=URfR

       Ring core  
  4000-2000   1    X   

 500     40  

    

272701 

     950=URi  -- R395=URfR

       Ring core  
  40000-2000   1   30  
    Fs5/0    50  

    

272703 

     950=URi  -- R395=URfR

       Ring core  
 4000-2000    1   30  

   20P5    50 

    

272705  
     950=URi  -- R395=URfR

       Ring core  
  4000-2000   1    X   

 500     50  

    

272707 

     950=URi  -- R395=URfR

       Ring core  
  40000-2000   1   30  
     Fs5/0     63  

    

272709 

     950=URi  -- R395=URfR

       Ring core  
 4000-2000    1   30  

   20P5    63 

    

272711 

     950=URi  -- R395=URfR

       Ring core  
  4000-2000   1    X   

 500     63  

    

   



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

272801 

     1300=URi  -- R520=URfR 
       Ring core  

  40000-2000   1   30  
    Fs5/0    50  

    

272803 

     1300=URi  -- R520=URfR 
       Ring core  

 4000-2000    1   30  
   20P5    50 

    

272805 

    1300=URi  -- R520=URfR 
       Ring core  

  4000-2000   1    X   
 50  

    

272807 

     1300=URi  -- R520=URfR 
       Ring core  

  40000-2000   1   30  
     Fs5/0     63  

    

272809 

     1300=URi  -- R520=URfR 
       Ring core  

 4000-2000    1   30  
   20P5    63 

    

272811 

     1300=URi  -- R520=URfR 
       Ring core  

  4000-2000   1    X   
 63  

    

272901 

   Metal oxide     
325=URi  -- R 140 =URfR    75-55 

    10 

    

272903 

   Metal oxide    
325=URi  -- R 140 =URfR    60   

  20 

    

272905 

   Metal oxide     
325=URi  -- R 140 =URfR     75-55 

    30 

    

  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

272907 

   Metal oxide     
325=URi  -- R 140 =URfR    60    

 40 

    

272909 

   Metal oxide     350 =
URi  -- R 140 =URfR    60     
10 

    

272911 

   Metal oxide     350 =
URi  -- R 140 =URfR    60     
20 

    

272913 

   Metal oxide     350 =
URi  -- R 140 =URfR    60     
30 

    

272915 

   Metal oxide     350 =
URi  -- R 140 =URfR    60     
40 

    

273001 

   Metal oxide     550 =
URi  -- R 230 =URfR    108     
10  

    

273003 

   Metal oxide     550 =
URi  -- R 230 =URfR    108     
20 

    

273005 

   Metal oxide     550 =
URi  -- R 230 =URfR    108     
30 

    

273007 

   Metal oxide     550 =
URi  -- R 230 =URfR    108     
40 

    

273009 

   Metal oxide     650 =
URi  -- R 275 =URfR    108     
10 

    

273011 

   Metal oxide     650 =
URi  -- R 275 =URfR    108     
10 

    

  



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

273013 

   Metal oxide     
650 =URi  -- R 275 =URfR    108   

  20 

    

273015 

   Metal oxide     
650 =URi  -- R 275 =URfR    108   

  30 

    

273019 

   Metal oxide     
650 =URi  -- R 275 =URfR    108   

  40 

    

273101 

   Metal oxide     
950 =URi  -- R 396 =URfR    195  

  10 

    

273103 

   Metal oxide     
950 =URi  -- R 396 =URfR    195  

  20 

    

273105 

   Metal oxide     
950 =URi  -- R 396 =URfR    195   

  30 

    

273107 

   Metal oxide     
950 =URi  -- R 396 =URfR    195   

  40 

    

273109 

   Metal oxide     
1050 =URi  -- R 460 =URfR    240  

   10 

    

273111 

   Metal oxide     
1050 =URi  -- R 460 =URfR    240  

   20 

    

273113 

   Metal oxide     
1050 =URi  -- R 460 =URfR    240  

   30 

    

273115 

   Metal oxide     
1050 =URi  -- R 460 =URfR    240  

   40 

    

 



    . GIS  

         1392  

 

 

 
 

   
   

 )( 
 

   
 )( 

273201 

   Metal oxide     
1300 =URi  -- R 520 =URfR    330  

   10 

    

273203 

   Metal oxide     
1300 =URi  -- R 520 =URfR    330  

   20 

    

273205 

   Metal oxide     
1300 =URi  -- R 520 =URfR    330  

   30 

    

273207 

   Metal oxide     
1300 =URi  -- R 520 =URfR    330  

   40 

    

273209 

   Metal oxide      
1425 =URi  -- R 680 =URfR    330   

  10 

    

273211 

   Metal oxide     
1425 =URi  -- R 680 =URfR    330  

   20 

    

273213 

   Metal oxide     
1425 =URi  -- R 680 =URfR    330  

   30 

    

273215 

   Metal oxide     
1425 =URi  -- R 680 =URfR    330  

   40 

    

273301      )/(     
273401  63  /     
273403  132  /     
273405  230  /     
273407  400  /     
273409  63  /     
273411  132  /     
273413  230  /     
273415  400  /     
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             1392  

 

 

 
 

    -           

  
       
 

1.                     ST37 
 . 

2.                   
       . 

3.            .         
  . 

4.       )    (           .  
5.                  ISO   DIN )  

   (. 

6.             M12    5/6    M16      8/8 
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7.         AIII . 
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9.                     
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 )( 
 

   
 )( 

280101 
   )   

 ( 
     

280103 
   )    

  (     ST52       

280201    )    (      

280203 
     )   

( 
     

280301  M18     
280303  M20     
280305  M24     
280307  M27     
280309  M33     
280401   M10/120     
280403   M12/160     
280501    M6/20     
280503    M8/20     
280505    M10/40     
280507    M10/40     
280509    M12/40     
280511    M16/50     
280513    M16/60     
280515    M20/80     
280517    M27/160     
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   -        
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 )( 
 

   
 )( 

300101 
      20/230/400

     315      

300103 
           

20/230/400  200      

300105 
       20/230/400

   7/166      

300107 
       (()33(

20/1320/230    125   
   

300109 
       20/1320/230

   200       
   

300111 
        (()33(

20/1320/230    160   
   

300113 
        63/400  

  200      
 
 
 

300115 
       20/63/400

     200   
    

300117 
       20/63/230

     200   
   

300119 
        20/63/230

    160        

300121 
        20/63/230

     125   
   

300123 
        20/63/230

     80   
   

300125 
        63/230

   250   
   

300127 
        63/230

   125   
   

300129 
         63/230

     160       

300131 
         63/230

   90        

  

  



   –     

         1392  

  

 

 
 

  

   
   

 )( 
 

   
 )( 

300133 
         63/230

   80   

   

300135 
         11/33/230

     160   

   

300137 
         11/33/230

     90   

   

300139 
         11/33/230

     50   

   

300141 
        )20(33/132

     60   

   

300143 
        )20(33/132

     50   

   

300145 
        )20(33/132

     40   

   

300147 
        )20(33/132

     30   

   

300149 
         20/63

   40   

   

300151 
         20/63

   30        

300153 
         20/63

   15        

300155 
   )/( 4/0/63

     2291  

 

 
 

   

300157 
   )/ ( 4/0/63

     1832  
 

 

   

300159 
   )/ ( 4/0/63

     1649  
 

 

   

300161 
   )/( 4/0/63

     1466  

   

300163 
   )/( 4/0/63

     1145   

   

  
  



   –     

         1392  

  

 

 
 

   
   

 )( 
 

   
 )( 

300165 
   )/( 

4/0/63      824   
 

   

300167 
   )/( 

4/0/63      733   
 

   

300169 
   )/( 

4/0/33      874  
 

   

300171 
   )/( 

4/0/33      2800  
 

   

300173 
   ) -( 

4/0/20      1443  
 

   

300175 
  )/( 

4/0/20      1200  
 

   

300177 
   )/( 

4/0/20      1154  
 

   

300179 
   )/( 

4/0/20      1000  
 

   

300181 
   )/( 

4/0/20      866  
 

   

300183 
    4/0/33 

250   
 

   

300185 
    4/0/33 

315   
 

   

300187 
    4/0/33 

400   
 

   

300189 
    4/0/33 

500   
 

   

300191 
    4/0/33 

630   
 

   

300193 
    4/0/33 

800   
 

   

300195 
    4/0/33 

1000         

300197 
    4/0/33 

1250   
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