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אאWאא 
 

אאW  
אאאאW 

١K אאאאאK 
٢K אאאK 

٣K אאאאאאK 

٤K אאאאאK 
 

אאאWאא٨٠K٪ 
 

W٨אא 
 

אאW 
١K אאאאאK 
٢K אאאK 

 
אאW 

אאאאאא
אא 
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אא 
 

אא 
٣K١ 

 
א א א   א א  א   

אא(Ring Systems) אאאא( Parallel Circuits)א
  אא א א אא  א  אאא ( Single Source 

Radial Circuits) Kא א    א  א  א
אאאK 

 
٣K٢א 

 
אאW J 

 
٣K٢K١אאאאW 

Protection of Double Source Radial Networks 
 

 א F٣ ١ E        א
א A & E א

D, C, B אאאא
אאאאאא

אKFEאK 
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 
אF٣١Eאאא 

 
אאאאאאאא

אאאאאKא
אאאאאK 

אאF٣٢a Eאאאא
אאA  Kאאאא אאA

אאA 1.4 sec אD 0.2 sec Kא
אאאEאE 1.4 sec 

B0.2 sec0.4 sec 
F٣٢bKEאF٣٢cEאאאא

אA & E Kאאאא0.4 sec
אאאא،K 

 
אF٣٢aEאאאא 

 

A B C D E 

1.4 sec 1.0 sec 0.6 sec 
0.2 sec 

A B C D E 

C.B

Circuit Breaker 
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 
F٣٢bEאאאא 

 
 

 
F٣٢cEאא 

 
WF٢٣cEאאאא
אאW 

١K אאאאאאאK 

٢K אאאאאאK 

 
אW 

١K אF٢٣cEאאאB
 א א D אא א  א    א 

אB , C, D אKאאאאא

א 

1.4 1.40.2 0.2 1.0 1.00.6 0.6 

A B C D E 

B C D E 

1.4 sec 1.0 sec 0.6 sec 0.2 sec 
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אאאאאאא Kאא
אאאאאאאK 

٢K אF٢٣cEאאאאאFאEא
   א   א א Kא א א  

אאKאאBCאא
B 1 sec אאC 0.6 secKא

אאאאאאאאK 

אBא0.2 secא
אB אאאK 

٣K٢K٢אאאאא 
Protection of Single In-feed Ring Systems 

 
אF٣٣Eאאאאאאא

אKאאאאאא،א
אF٣٣aEאF٣٣bKE 

 

 
אF٣٣E 

Infeed A2 

A1 

B1 B2 

C1 

C2

D1 

D2 

E1 

E2 

B 

C 

D 
E 

A 

 التغذية
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 

 
אF٣٣aEאאאא 

 

 
 

אF٣٣bEאאאא 
 

אא0.4 sec אאאא0.2, 

0.6, 1.0, 1.4, and 1.8 secאאא
F٣٣cKEאAאאFאEא

אאA1 & A2 Kאאאאאא
אאK 

 

C1 D1 

1.8 sec 1.0 sec

B C D E A 

E1 

1.4 sec 0.6 sec 

B1 A1 

0.2 sec 

A2 B2 C2 

0.6 sec 

D2 

0.2 sec 

E2 

1.0 sec 

A B C D E 

1.4 sec 1.8 sec 

 التغذية

 التغذية
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 
אF٣٣cEאאאאאא 

 
אF٣٤EאאאאK

אAאאKאאאאאF1 -2 

-3EאאאאאF4-5-6-7-8Eאא
אאאאKAא

  א   40.6 sec  א31.0 sec 
אאאאK 

 

 A2  التغذية

A1 

B1 B2 

C1

C2 

D1 

D2 

E1 

E2 

1.8 sec 

1.8 sec 

0.2 sec 1.4 sec 

0.6 sec 

1.0 sec 

1.0 sec 

0.6 sec 
1.4 sec 

0.2 sec 
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 
אF٣٤Eאאאא 

٣K٢K٣אאאא  Protection of Parallel Lines  
אF٣٥EאאאKא

א   K א      א B,D  K
אאאאאKאא

אA, CKאA אBאC אD 
אאא0.4 sec K 

 
 

 
 
 
 
 
 
 

אF٣٥Eאאא 

1

2 3

67

8

 4  التغذية

5 

1.4 sec 

1.4 sec 

1.0 sec 

1.0 sec 0.2 sec 

0.2 sec 

0.6 sec 

0.6 sec 

Load 2 

Load 1 

Load 3 

A 

A 

C D 

B 

 Load 0.2 sec  التغذية

0.6 sec 

0.6 sec 

0.2 sec 
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٣K ٣אאא 
 
١WאאאאF٣٦KEאאאאFA, B, 

C & DEאאאאאK 
אW 

 
אאאאא

אאאFאAKEאאאאאK
א0.3 to 0.4 secא

אאK 
 

F1 אA0.2 secאא K
F2אB0.5 sec KKKKKKKKאאKא

F٣٧EאאאאK 
 

    א א א  א    
אאKאאKאא

אאאאK 

 

 
 

אF٣٦Eא 
 

2 1 3 4 5 

F2 F1 F3 F4 

XXX X 
B AC D 
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 
F٣٧Eאא 

 
אאאאאאאאא 

  א         א  
אK 

 
٢W 

  א א  א א F٣ ٦ KE א  66א kV
אW 

XG = 0.8                               X12 = 0.05   X23 = 0.05 
 

X34 = 0.125   X45 = 0.2 
אאאאאא 

 
אW 

 
אאאW 

 

  موضع الخطأ

0.5 sec 

0.2 sec 

0.8 sec 

1.1 sec 

  الزمن
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IF = V /   ( √3  * XF ) 
 

XFאאא 

אאאF٣٨EF2  אAF3

KF4, F5 , F6 , F7 K 

 

 
אF٣٨Eא٢ 

 
 
 

IF8 = 66000 / ( √3 *(0.8)) = 47633 A. 
 

IF7 ≈ IF6 = 66000 / ( √3 *(0.8 + 0.2 )) = 38106 A. 
 
IF5 ≈ IF4 = 66000 / ( √3 *(0.8 + 0.2 + 0.125)) = 33872 A. 
 
IF3 ≈ IF2 = 66000 / ( √3 *(0.8 + 0.2 + 0.125 + 0.05)) = 32431 A. 

 
IF1 = 66000 / ( √3 *(0.8 + 0.2 + 0.125 + 0.05 + 0.05)) = 31107 A. 

2 1 3 4 5 

F3 F1 F5 F7 

xxx x 
B AC D 

F2 F4 F6 F8 
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 
אW 
 
 אAF1 & F2  

אFIA = IF1 = 31107 AKE 

 
 אB F3 & F4  

אFIB = IF3 = 32432 AKE 

 
 אC F5 & F6  

אFIC = IF5 = 33872 AKE 

 
 אDF7 & F8  

אFID = IF7 = 38106 AKE 

 
אאKF2אאA

IF2 & IF3אBK
F4 אאBאCK 

א    א א   א  א 
אאאK 

 
٣K٤אא 

 
   א א  Kא א     א 

א    Kא    א  K א  
אאאאאא

אאK 
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  א  א א  Wא  א א א
אאKא 

אאאאאאאאא
אאאאאא

אK 
אF٣٩EאאאאKא

אKא
אאאאאא אאא א א

אאK 

  

FEאא 

 
FEאW٢אאא١אא 

 
אF٣٩E 

 

  ٢المحول 
13.8/0.4 kV 

  ١المحول 
13.8/0.4 kV 

 المفتاح مغلق

المغذيات

 المفتاح مغلق

I I 

  ٢المحول 
13.8/0.4 kV 

  ١المحول 
13.8/0.4 kV 

 المفتاح مغلق

I 

المغذيات
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    אא א  א  אא    
 אא א      אK   

אאאאאאאאא
אאאאאא،

אאאאKאאא
Kאאאאאאאא

אאאKאאאאא
אאK 

 
אאאא 

 אאאאאא
FאEאאאאK 

 
אא 

א،אאאאאאאאאאK
Wאאאא 

 
 אא 

 אא 

 אאאאאאאאK 

 
אא،אאאאKא

אאאK 
א א א   Kאאא

KאאאאאK 
١אאאאKא

אאאאאK 



٢٦٥ א אא 

 אא אא 
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אאא א א Kא אא  K
אאאKאאאאKאאאא

אאאאאK 
 

אאאאאW 
 
 J אא 
 J אאאאאא 

 J אאאאא 

 J אK 
٣K٥אאאא 

 
 א א  א     א K  א 

אאKאאאא
אאאאאאK 

אאאאאאK
א אאאאאאא

אא  א א    K  א   א(Arcing 

Faults)אW 
١K א 
٢K  

٣K אא 

٤K אא 

٥K אK 



٢٦٥ א אא 

 אא אא 
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 
٣K٥K١אאאFאאE 

 
אF٣ ١٠  E א א א  א אא 

א      K   א א  א א
אאאאאאאא

אאאאאKאאאאאא
א  Kא  K 

אאאאK 
 

 
F٣١٠Eאאאא 

 
  אא א       א א  א 

אאאאאאאK 
 

אF٣ ١١ Eא אאאא
אאאK 

 المرحل الأرضي

 مرحل تجاوز التيار

CT
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אא א אאא
      אא  K  א  אא  א

אאאאאאK 

 
אF٣١١Eאאאא 

 
٣K٥K٢אאאW 

 
  א אא א א א  א א  א 

אאאאאאKאאא
אאאאאא 

אאKאאא
א     א א א   א א K

אאF٣ ١٢KEאאאאF 
1500 אאאאאא0.2 

4000 א0.33  K אא
4000 א33 אאא5 K 

 

 مرحل الأرضي

A

B

C

 ملفات المولد المنتجة للجهد

محول 
 تيار 
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 
אF٣١٢Eאאאא 

 
אאאאאא

אאאאא(Core Balance Transformer) Kאאא 
אאאאאא

א א  א אא   אא  א  א  
 אא אא  K א  א  א      

אKאאאא
אאאאאאאKאאא

 א אא  K    א  א א  
א    א  K א      א 

אאאאאאאK 
 
 
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