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  1000   ,  "4   .(  " 

       - 0.08% -     

          - 0.4% .  

       0.25% . 

       ð    

         

     ,       
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  .         

 

  ,    .    :     

         .   ,   

 .     

 

  10    :  :   :   ,   :  , 

              

  . 

        ,      :  

  ð    ' '     ' '   

.    

            

            :20! 



-   -  
 

 -    -   
32 
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  .   

             ð   

 .    

 

 

http://www.mva.ltd/
https://mva.ltd/%d7%91%d7%93%d7%99%d7%a7%d7%95%d7%aa-%d7%a9%d7%9e%d7%9f-%d7%a9%d7%a0%d7%90%d7%99%d7%9d/
https://mva.ltd/wp-content/uploads/%D7%97%D7%95%D7%91%D7%A8%D7%AA-%D7%91%D7%93%D7%99%D7%A7%D7%95%D7%AA-%D7%95%D7%98%D7%99%D7%A4%D7%95%D7%9C%D7%99%D7%9D-2019.pdf


 !     

 

 :888-777-0733 

 : "info@mva.ltd   :www.mva.ltd 

 
33 

4.      ð      

 

 

    ,    ( )    

       

 

1.      

¶     

o     

o     ,    ,      

o    

¶     ð     

¶  :     

o  ,     

o    

o     

 

 

       -    

       

 

 !        Century 

Transformer 

  

 

  :             

   ,    .      , 
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2.      

 

1.  :    ( / )     

¶    

¶     

¶    KF 

¶     

¶    

¶     

¶     

¶  ( )    

¶     

¶ )   power factor( 

¶     

 

 

2.  :     (  )    

¶     ð        

 

 

3.       :      

¶   ð    -DP          

 !   

¶   ð       

¶  PCB  ð     ð PCB     

. 

     ,       

    ,      ,   
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3.     ð        

¶   ð  dielectric test  -       

   /           

  . 

 

          

    ð    

70   " 
>40kV  35   "40  "   35 " 

    

   ,70  

   "230   " 

>50kV  40   "50  " 
  40  " 

 

    

230   " 
>55kV  50   "55  " 

  50 " 

 

 

 

 

  12       :     :    

 

¶     :(  )     

   ,     ( )   

PPM    ( )      .

.    ,    ,  ,   
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      -  PPM    

  Co50 Co60 Co70 

   -  70kV 27 35 55 3% 

    70kV    230kV 12 20 30 2% 

  230kV 10 12 15 1.25% 

 

 

  13     :    ,      "  :   

 .            . 

 

4.       

    4     "       ,

  .      ,    

    ASTM-D2668    (   ) 

 -    . 14  . 

     "         

 .       "  ,      
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       ,    ð   ,  DBPC  

 . 

 

 

  14:     FTIR          

 

 DBPC        3650    , 

15    .   DBPC        ,

   ,   .   -      

 DBPC  .       "  , 

     

      

0.4% 0.1% - 0.25% <0.1% 

 

       ,  0.25% 
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  15     :3650       

 

 

  16           : 
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5.     ð  acidity/neut test   

¶        '  ð   

 .       

 

 

       

0.05mg KOH/g 
 0.05mg KOH /g  

 0.1mg KOH /g 

  0.1mg 

KOH /g 

 

 

 

 

  17   :        :   ,      
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  18        : 

 

6.     ð  Interfacial Tension   

¶ -  .         

 
  19            .     :

 . "       .      
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32dynes/cm 

 28 dynes/cm   

32 dynes/cm 

   28 

dynes/cm 

 

 

 

7.    specific gravity ð   

¶       .       

  

 
  20       :  

 

8.    ð  sediment   -   

¶    (      )     

  -   .   /  ð visual test ð  

            .  
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.    

 
  21     .      : 

 

 

 

 

9.    -  Liquid Power Factor   

    .    ,      25 

  100      .25   100      

       .   25    .

 .             
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 . 

 
  22     : 

 

       

25C ð <0.10% 

100C ð <3.00% 

25C ð 0.10-0.30% 

100C ð 3.00-4.00% 

25C ð >0.30% max 

100C ð >4.00% max 
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     ð      

 

10.      ð  Dissolved gas analysis - 

¶   :       

             

  : 

Á   )  '  300 (  

Á   )  '  700  (   

Á  

Á   , 

Á    

Á   .        

o  :          2H ,CO   ,

2CO ,4CH 6H2C ,4H2C,    2H2C 

 

         

    ,      

 

  23       : 

 

11.     ð         

¶   ðfurans test  -    ,  

 ,            

 .    

¶     ð inhibitor/passivator  content  -    

      (  )     

 "         .   

. 

tel:+972-733-777-888
mailto:info@mva.ltd
http://www.mva.ltd/


 !     

 

 :888-777-0733 

 : "info@mva.ltd   :www.mva.ltd 

 
45 

¶   ð sulfur test  ð         

.   

¶  PCB ð          

 "    ð     
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5.      

 

 

   =   - .(   )  

   =    -  .(  )  

1.       

:         

1.    )  ð   ('  ' 

2.  ,  ,  :   

 :      ,     

o   -  2H 

o    - CO 

o    - 2CO 

o  - 4CH 

o  - 6H2C  

o  - 4H2C   

o  - 2H2C  

 

        ,    

.   

  ,     ,     

         

 

 

                

 :        .          

  ,   ,    ,.    
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  24       : 

 

¶        - Co150   

¶  .         

¶      - Co250 

¶      - Co350 

¶        ,   

        , 

¶     500 -700   )   .  

  (500      )      

PPM          .(700   

.      

¶  Co200 -Co 300  .         , -

Co752   .         ,Co450 ,

         Co 750 -Co 800   ,

    .        

      -) CO  ,(- 

)◘CO)  ,(◘H )  , (CH◦)  ,(◘O  (-100  .   
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2.  ?     

¶   6    ,(  )      

 .    

¶             

   ,   ,   )   ( )

 (       

 

3.  ?      

¶        

¶  ,  ,        

¶      ,       

  

¶        ( )    

.    ,          

 

4.      

¶             

 .          

¶ .           

¶         PPM     

PPM . 

 

5.  ?     

¶    10-12%     

¶  :   

o - 69% -      

o  ð 30% -    :  ð    "   

    

o   ,  -  ð 1% 

o  - 2H2C  

 

6.  ?      

¶  :     

o   

o    

o   
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  25      : 

7.         : 

1.  ð  )     10000     (

 .      

 

         .    ð  

         .   - 4CH - 

2.  ð .     

        .        

    ð      

3.  ð   ,         

.      

 .       

4.        :  500    

       

    .      ,      

 300  

5. .   '         :   

6.    ð          

           . "  

 .   

7.     ð     

        CO    .ð  
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   "          

     .  2CO  . 

 

   ,        

!     

8.     

1. .          

2.     ð .     

3.  .     

4.  .   

 

9.        

 :     ,         

¶         .      

¶   '  '        

             

    

¶        

¶      ,       
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6.         

   

 

 

   ,          

   .          

 .       

1.    

          /     

 :        

   

    

 H2   

H2 + C2H2   

C2H4+CH4+C2H6    

CO 
    

  

 

           

 

 :    ,          

1.   

2. ) '   Rogers Ratio ( 

3.      Total Combustible Dissolved Gas  

4.     Duval's Triangle     

5.  IEEE C57.104     ð     

 .    
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2.  '   

   .   ,  ,         '   

   .      R1, R2, R5    

            .  

               

  .        '    .  

         

  R2: 

4H2/C2H2C 

R1: 

2/H4CH  

R5:  

6H2/C4H2C 

  

0 <0.1 0.1 ð 1.0 <1.0    

1 <0.1 <0.1 <1.0     .   

 ( ) 

2 0.1 ð 0.3 0.1 ð 1.0 <3.0 .     

3 <0.1 0.1 ð 1.0 1.0 ð 3.0   '    

4 <0.1 <1.0 1.0 ð 3.0   '   700   

5 <0.1 <1.0 <3.0   '  700   

3.    -    Total Dissolved Combustible Gas TDCG 

   ,  ,  :           -  ,  ,

                  .

    .     :         

 :             
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TDCG 

(ppm) 

 TDCG  

(ppm/day) 

 

 

  

 

 

1 
Ó720 

<10    

10-30  
  .    .  

   

30<   
     .  

 .    . 

 

2 
721-1920 

<10  
 .   ,   

  .      

    

10-30   

30<   

 

3 
1921-4630 

<10   
  .   ,  

  .      

    

10-30  

30<  

 

4 
4630< 

<10  

  .   ,  

  .      

    

10<   
   .     

   

 

4.     

  ,  :            .

   .  ,               

:             
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  26:    

      ,         

:    ,   

 

 

       

PD Partial Discharge ð 

   

    ( )    

 .    

D1    

  

    .    ,  

.       

D2    

  

     ,     

         

.      ,   

DT           

   

T1   

T<300°C 

   (>200°C)   (>300°C). 

T2   

300°<T<700° 

 .    ,    

T3   

T>700°C 

   ,     

   ,(800°C)     

(>1000°C). 
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5.   IEEE C57.104 

    ,          1    

     ,4    .      

 : 

 

 

    PPM)     ( 

  
Hydrogen 

H2 

Methane 

CH4 

Carbon 

Monoxide 

CO 

Carbon 

Dioxide 

CO2  

Ethane 

C2H6 

Ethylene  

C2H4 

Acetylene  

C2H2 

1 0 0 0 0 0 0 0 

2 100 120 350 2500 65 50 1 

3 700 400 570 4000 100 100 9 

4 1800 1000 1400 10000 150 150 35 

 

             ,  

           .  

        .('      )   

             

             . 

     ,         

           ,   

 .         
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 . 
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     ,      

        
   MVA          

     .   -2018     

.       

             

.        

1.        ð    

 !     
    ,            ð

     .          

.   

  ,     

     

      .  

     .    

  .   

       

  .      

     

 ,       

   ð     

 :      

 

2.    
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  .             ,  

  300            .

    ,        .  
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7.    :     

¶    2-Furaldehyde     PPB ð  .   

¶        ð      .     

       ð       

¶ .            

¶          

           

    =        

    

 

 

  27   :HPLC     PPB 
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     -    

¶     

 
  28      : 
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