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אאא 
אאTransformer Protection  
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אKאאאא2.5 MVAאאא
אאאא2.5 MVA  5MVA א

אאאW 
 

١K  א אא א    א א  א א א
אK 

٢K  אא א א א( Harmonic Biased Differential Protection)
 א    א א א א א (Induction Disc 

Relay)K 

 

٤K٢אאFault Types and their Effects     
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٤K٣אאDifferential Protection   
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א אאא אא  Kא
אאאאא

 א אא K א    Unit protection  א א
Differential protection א אאאא Bus 

bars K 
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٤K٣K١אאOperation Theory   
אאMerz – Price Kאאאא

אאאאאאאא
 Kאאאאאאאא
אאאKאF٤٢E

אF٤٣E 

 
F٤٢EאאFאE 

 
F٤٣EאאאFאE 

R

  الوحدة المحمية
If 

C.T1 C.T2 

If 

I1 

I1 

I2 

I2 

I1 – I2 ≠0 

R

  الوحدة المحمية
If 

I1 – I2 =0 

C.T1 C.T2 
If 

I1 

I1 

I2 

I2 
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אF٤٢Eאאאאאא
אאאא Kאאאאא

אאא Magnetising currents אאCT1 , CT2 K
אאאאאא

אאKאא
 א אא   K   א א   אא 

א   א   א Kא  א   
אW 

١K אאאHigh impedance differential relays 

٢K אאאBiased differential relays   
٤K٤אאאא 

Differential Protection of Power Transformer 
 

אאאאW 
 

١K אאאSeparate winding differential protection   

٢K אאאOverall winding differential protection    

 

٤K٤K١אאאSeparate winding differential protection 
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 אK 

 אאאאאK 

 
אF٤ ٤ Eא KאאאאC.T1 , 

C.T2 א   א   א R1 א   
R2  

 
אF٤٤Eאאא 

אF٤٥EאאאאאK
א(IS) אאאR2Kאאא
אS(8 – 10) אKאא

אא(Magnetizing inrush current)אאFimEא
CT1 and CT2 אאאאR1 א

אאאK 
 

IS 

IR1 = 0 IR2 = 0

IP 

IP IS 
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א F٤ ٧ E א  א אא     X  Fא  KE
אאאאאאאאCT1 , CT2 אאK
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אI1 , I2 אR1אאK 
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٤K٤Kא٢אאOverall differential protection  
 א   א      אא    א

אאאאF٤٩EאF٤١٠EאF٤١١E
אF٤١٢KE 
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 אאאאCT1, -

CT2 אK 

 CT1 , CT2 אאא
אאאאאאK 

١K אאאאאאCT1 , 

CT2 אאאאK 

٢K ΥΔאאאאא30ºאאאא
אΔΥK 

אאאאאא
אאKאאΥΔ אΔ
ΥאאאאאאאΔאΥ
אF٤١٣KE 

 

  
  

אF٤١٣EאאאאאK 
אא אא  אא א אא
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Kאאא
אאאאאK 

W 
אF٤١٣Eאאא500 MVAאא
34.5 kV אא500 kV KאW 

١K אאCT 1 , CT4  

٢K אאאאאאAאאK 
 

א 
 

אאאW 

Ia = 
0577.35∠  =  

X1000 500 X 3

X10  500 6

 
 

אאFאA E 
 

Ia∆ = 
∠30 8367.165  =  

1000 X 34.5 X 3

10 X 500 6

 
 

אאאCT1W9000 / 5 
 

אאאCT1  
 

A  4.65  = 
1800

8367.165

 
אאאאCT1  

 A     j2.325   +   4.026    =   ∠30  4.65    
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אאאאא(4.65 A) 
CT4 אאא3 )√(4.65 / KIa = 577.35 A 

אא CT4W 
CT4 = - (577.35 / 2.68) = 1077.16 : 5  

 
אאCT4 1000 : 5 K 

אאאאאCT4 

A  2.88  - =  
200

577.35
 -=  

אאאאא497.2j+3249.4=30∠3 2.88 - =  
 

אאא  I1 – I2 = 0.2989 + j0.172 A      

 

  K1 = │I1 – I2│= 0.344 A  
  ولكن

 
 [(I1 +I2 ) / 2 ]=  4.17545 + j 4.822 

 وبالتالي
K2 =  │(I1  + I2 ) /2│ = 6.374   A 

א 

K1 / K2 = 0.344 / 6.374 = 0.054 = 5.4 % 
 

  א   א א      א אא 
א،אאאK5.4 % K = 

10 %K 
٤K٥אא 

אאאאKאF٤K١٤E
אאLאאאK 
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٤K٦Bucholoz Relay    
אאOil – filled transformers א

F٤ ١٥ E א א א   א conservator א א 
אאAlarm אאK 

،א אאאאאאאאאאא
אאאאאאא

אאאאאאאאאKאא
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١K אאאאאאK
אאאH2 

אCOKאאאא
Kאאאאאאא

אאFאאKEאאאאאא
אאאK 

٢K אאFאאא
אEאאאאא

א אא   אא  א  א אMain circuit 
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breakerKאאאF
אאאאO/C relay KEאאא

אאאאK 

 אאא   אאאא א
אאאאאאא

אאאPreventive maintenance Kאאאאא
א א א   א א א  H2א  CO 

אCH4 אC2H6 א C2H2 אCO2 Kאא
א  אאKא א   

אאArcingאאאKא CH2 , C2H4 , C2H6, CO2 
Hot spotsאאK 
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