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אאW 
 

אאW 
אW 
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٢Kאאאא 
١K אאאא 

 
אאאW 

 
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 
אאW 

١K אאאאK 
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٣ J١WW 
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א אא ،א א     אא א 

 אא א  א א א אא א  א 
      א        

،אאאאאא
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،א א   א  א   Ftrays Eאא   א
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אאאK 

 אאאאאאא–
אאא JאאW 

אWאאאאאא
אאאאאא

אאאאא
אK 

אWאאאאא
אאאאאא

אאאאאאא
א،אאא

אאאא
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אאאK 

 

WאאWאW 
١K א،אאא  single core cable  
٢K אאmulti-core cable 

F٣ J١Eאאאא
אאאא،W 

 
F٣ J١E Jא 
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١K  
٢K אFאE 
٣K אא 
٤K אWא 
٥K אאWאא

אאא 
٦K אאאא 

  
  

אF٣ J٢Eאאאאא 
  
  

   
 

F٣ J٢E J 
 
 
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 אאW 
١K  
٢K אFאE 
٣K Wאא،אאאאא

אא،E 
٤K אWא 
٥K אאW١}٠ 
٦K אWאאאא

אאא 
٧K אאאא 

 

א         א   א  
אאאאאא

אאאK 

 אאאאאאאא
،אאאאאא

אאאאא
אאאאאאאאא

אאאK 
 

WאאאWאאאW 
  

אאPaper Insulated CablesWאאא
אאאאאא

אאאאא،אאאאא
אאW 
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אאאW 
אאאאאאא

אאאא٦٦KKאאאK
אאאא?belted cable?

אאאאאאאא
אא،אא

אאאאאאאאא
אאאא،אאאא

אאאאא
אא،אאאH?H type cable?

אאHאאאK
F٣ J٣EאאאאHK 

  

  
F٣ J٣EאאאאHא 

 
אאאא 
אאאא

אאאאאאא
٧٥٠KKא،א

אאאאאאאK 
  
  
 

אאאPolymer insulated cables 



٢٦٢ א אא 

א אא אא 
 

 

- ٧٩ -  

אאאאאאאא
אאאW 

  
١KאאPVCW 
אאאאאא

אאאאאאאPVC א
א٣}٣אKא

אאK 
  
٢KאאXLPEW 

 אאא
אאWאאאאא

אאאאא
אא٣}٣٢٧٥אא

אKXLPEאאאאא
אאK 

  
  

٣KאאאW 
 אEPRאPRאא

،אאאאXLPEאאא 
  

WאWאW 

• אאאhigh voltage cables 
• אאmedium voltage cables 
• אאא low voltage cables 

א،א
אאאאא،א

א אאא אFUo Eא אא
FUEאK 
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 

אWאאאW 
  

١KאאW 
 אאאאאאא

אא٤٠Kאאאאא
אאאXLPE

٢٧٥אא،١١٣٣KK
אאXLPEאאא

אאאא
אאאK 

 
٢KאאאW 

 אאא
אא–אPVC Jא

אאאאאK 
 
٣KאאW 
אאאאאאאK 

 
٤KאאאW 

 אאאאאאPVC 
٣}٣אא١١١٥

אאאא٣}٣אא
אאXLPE , EPR١١K 

 
 
 
٥KאאאW 
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א אא אא 
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 אאאאאאאא
אאאאאאאא

אאאאא
אאאאאאאK 
 

٣ J٤WאW 
 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א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א
אא،אאאאא

אאאאinductive reactanceK
אאאאcapacitanceKאאא

אאW 
 J א conductor resistance  
 J א insulation resistance 
 J אinductance 
 J אcapacitance 

 אאאאאאאא
אאאא

אאאאאאאאK 
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٣ J٤ J١WאW 
אאFREא–אאρ

K JFA٢EFlEאאאאW 

A
R l.ρ

=           (3.1) 

 אאא
אאאאאאאא٢٠º

אאא،אאא J
אאאא٧٠אº٩٠º J

אאאאW 

))20(1( 2020 −+= tRRt α         (3.2) 

 RtאאtR20א٢٠º،α20א
א٢٠אºKאF٣}١Eאאאאאא

אאK 
 

F٣ J١Eאאאאאאא 

א אא
F١٠٠אE٪ 

٢٠אº 
K 

אאא
٢٠º

א٧٢٤}١ ١٠٠ אC١٠ J٠٠٣٩}٠ ٨ 
א٧٧٧}١ ٩٧ אC١٠ J٠٠٣٩}٠ ٨ 

א٩٥ א J٩٩ F٧٤١}١ J٨١٤}١EC١٠ J٠٠٣٩}٨٠ 
٨٠٣}٢ ٦١ אC١٠ J٠٠٤٠}٠ ٨ 

א٨٠}١٣ ١٢ אC١٠ J٠٠٤٥}٠ ٨ 
٨  א ٤}٢١C١٠ J٨ ٠٠٤٠}٠ 

 
 
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 
F٣ J٤E Jאאאאא 

 

 אאא
אאאאאאא

،אאF٣ J٤E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K 

א א  אא  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  א     א אא  א  א 

אאאאאK 

٣ J١ 
אא1.5א

א185א٢אאא،90 C° 
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א 
אF٣ J١Eאρ20=1.724*10-8 ohm. Mα20=0.0039/˚c 

אZ1.5*1000Z1500 
אZ185٢Z185*10-6 ٢ 

א20 C°W 


Ω=

=
ρ

=
−

−

  0.13978      
10*185

1500*10*724.1     
A

.R 6

8
20

20
l

 

א90 C°W 


Ω=

+=−α+=
 0.17794        

70)*0.0039(1 0.13978    ))2090(1(RR 202090 
  

٣ J٤ J٢WאW 
 

 אאאאא
אאאאאאא

אא،אאאאא
Kאאאאא

אqאאאאאVq
אK 

אF٣ J٥Eאאrא
אאRKאאאאxאא

qאאDW 
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 

 
2coulomb/m                

2 x
qD
π

=        (3.3) 

אאאW 

Volt/m               
2 επε x

qDE ==           (3.4) 

אאאאW 

lts        voln
2

.
2

.∫ ∫ =−=−=
r

R

r

R r
Rqdx

x
qdxEV

πεπε
      (3.5) 

אC W 

r
Rln

2         πε
==

V
qC           (3.6) 

9r
0

10
36

     −×==
π

εεεε rאאאW 

r
Rln1018

     
9 ××

= ε rC   F/m       (3.7) 

εrאאאאא 
 
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٣ J٤ J٣WאאאאW 

 אאאאא
א א  א  א       

א    א  א א א אא א א    
אאאאא،

אKאאF٤}٣Eאאאא
אאאאאאא

אאאאK
אאאאאKאq،

אאאאxאא
אUoW 

r
Rx

UE o

ln.
=           (3.8) 

 אאאFEmaxEx
אFx = r Eא  FEmin Eאאא

אFx = RE،W 

      
ln.

                                      ,  
ln.

minmax

r
RR

U
E

r
Rr

U
E oo ==    (3.9) 

 
٣ J٤ J٤WאW 

 אאאאאא
אאאאא٩٠˚אא

אאאאא
אאאW 
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 

Ic=ωCV   Amperes        (3.10) 

 ω =2 π f      
fאFאא60 HzE 

 
٣ J٢W 

אאאאאא5א
אא15אאאεr=3א

132 KVא60،אאאא
אK 

 
אW 

R = 15D2  = 7.5 cm         ,          r = 5D2  = 2.5 cm 
אW 

F/m   10*0.152      

5.2
5.7ln*1018

3        

r
Rln*1018

     C 9-
99

r =
×

=
×

ε=  

C = 0.152 * 10-6    F/km 
א 

Ic = ωCV  = 2 π f C V 
   = 2 π * 60 * 0.152 * 10-6 * 132000 
   = 7.549  Amper/km 
 



٢٦٢ א אא 

א אא אא 
 

 

- ٨٨ -  

אאאאאא 

 , kV/cm  67.97    

2.5
7.5 ln 2.5

2132     

r
Rln.r

U
E o

max ===  

   kV/cm  22.66    

2.5
7.5 ln 7.5

2132    

r
Rln.R

U
E o

min ===  

 
 ٣ J٥WאאאאW 

 אאאאK
،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אאאאאאאK

אאא–אאאאאא Jא
אW 

١K אI 
٢K אR 
٣K אאWdW)tan(2 δω oCUאL،FδEאאא

אא)tan(δאאאK 
٤K א،אאאאאאאאא

אאאאאאאאא
אאאKLאFºK.m/WEא،

אאאKאאאW 
 J אאאאאT1 
 J אאאאאאT2 



٢٦٢ א אא 

א אא אא 
 

 

- ٨٩ -  

 J אאאאT3 
 J אאאאאאאT4 

٥K אאאn 
٦K אאאאאאλ1 
٧K אאאאאλ2 

F٣ J٦E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

אאאאאאאא
אאאF٣ J٧EK 
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I2R wd

nI2 R.λ1
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T1

 
F٣ J٦E Jאאאאאא 
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 ∆θ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אאאאאאא

אאאאKאא
אאא

Kאאאאא
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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

אKאאאאא
K 

 

٣ J٦WאאאאאאW 
 

 אאא
אאאW 
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٣ J٦ J١WאאאאW 
אאאאא 

١K אאא٢٥ºאא٣٠ºאא 
٢K אא٢٠ 
٣K אאא١٥٠ 
٤K אאא 

אF٣ J٢Eא٢٥ºאאאא
אK 

 

F٣ J٢Eאאא 


א 


º 

אאאאº 
٥٥ ٥٠ ٤٥ ٤٠ ٣٥ ٣٠ ٢٥ 

 ٦٥ ٤٧}٠ ٥٨}٠ ٦٨}٠ ٧٧}٠ ٨٥}٠ ٩٣}٠ ١ 
 ٦٥}٠ ٧٢}٠ ٧٧}٠ ٨٤}٠ ٨٩}٠ ٩٤}٠ ١ ٨٠ 

PVC ٥٥}٠ ٦٤}٠ ٧٢}٠ ٨٠}٠ ٨٧}٠ ٩٣}٠ ١ ٧٠ 

XLPE ٦٩}٠ ٧٥}٠ ٨٠}٠ ٨٦}٠ ٩١}٠ ٩٥}٠ ١ ٩٠ 
 

 
אאXLPE٦٠٠L١٠٠٠

אאאאאאאF٣ J٢KE 
 

٣ J٣W 
אאXLPE٦٠٠L١٠٠٠אאא

١٨٥٢אאאאאא٤٠º 
 
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אW 
F٣ J٣EאאXLPEאא
١٨٥٢٦٠٠FאאEאאא،

אא٢٥ºK 

א،אאF٣ J٢EXLPE٤٠ºK 

אZ٨٦}٠ 
א٤٠אºZא٤٠אºCא 

  Z٦٠٠C٨٦}٠ 
   Z٥١٦ 

 
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 

F٣ J٣EאאXLPE٦٠٠L١٠٠٠ 

 אא א 


٢א 
א 

 
٣٤

 
  قلب واحد

٣٤
 ٭ †  

א 
١٦ 
٢٥ 
٣٥ 
٥٠ 
٧٠ 

 
 
 

٢٣٥ 
٣٠٠ 

 
 
 

٢٧٥ 
٣٤٥ 

١٢٠ 
١٦٠ 
٢٠٠ 
٢٤٠ 
٣٠٠ 

١٠٥ 
١٤٠ 
١٧٠ 
٢٠٥ 
٢٦٠ 

 
 
 

٢٣٥ 
٢٩٠ 

 
 
 

٢٤٥ 
٣٠٠ 

١٤٠ 
١٨٠ 
٢١٥ 
٢٥٥ 
٣١٥ 

١١٥ 
١٥٠ 
١٨٠ 
٢١٥ 
٢٦٥ 

٩٥ 
١٢٠ 
١٥٠ 
١٨٥ 
٢٤٠ 

٣٦٥ 
٤٢٥ 
٤٨٥ 
٥٦٠ 
٦٦٠ 

٤٢٠ 
٤٨٥ 
٥٤٠ 
٦٠٠ 
٧٠٠ 

٣٧٥ 
٤٣٠ 
٤٩٠ 
٥٧٠ 
٦٧٠ 

٣٢٠ 
٣٧٠ 
٤٣٠ 
٤٩٠ 
٥٨٠ 

٣٤٥ 
٣٩٠ 
٤٣٥ 
٤٩٠ 
٥٦٠ 

٣٥٥ 
٤٠٠ 
٤٤٠ 
٤٨٥ 
٥٥٠ 

٣٨٠ 
٤٣٠ 
٤٨٠ 
٥٤٠ 
٦٣٠ 

٣١٥ 
٣٦٠ 
٤٠٥ 
٤٦٠ 
٥٣٠ 

٣٠٠ 
٤٠٠ 
٥٠٠ 
٦٣٠ 

٧٥٠ 
٨٦٠ 
٩٦٠ 

١٠٨٠ 

٧٨٠ 
٨٤٠ 
٩١٠ 
٩٨٠ 

٦٣٠ ٦٦٠ ٧٧٠ 
٧٠٠ 
٧٧٠ 
٨٤٠ 

٦١٠ 
٦٤٠ 
٦٩٠ 
٧٤٠ 

٥٩٠ ٧٠٠ 

א 
١٦ 
٢٥ 
٣٥ 
٥٠ 
٧٠ 

 
 
 

١٧٠ 
٢١٥ 

 
 
 

٢٠٠ 
٢٥٥ 

٨٩ 
١٢٠ 
١٤٥ 
١٧٥ 
٢٢٠ 

٧٧ 
١٠٥ 
١٢٥ 
١٥٥ 
١٩٥ 

 
 
 

١٧٥ 
٢٢٠ 

 
 
 

١٨٥ 
٢٣٠ 

١٠٥ 
١٣٥ 
١٦٥ 
١٩٥ 
٢٤٠ 

٨٩ 
١١٥ 
١٣٥ 
١٦٥ 
٢٠٠ 

٩٥ 
١٢٠ 
١٥٠ 
١٨٥ 
٢٤٠ 

٢٦٥ 
٣١٠ 
٣٥٥ 
٤١٠ 
٤٩٥ 

٣١٥ 
٣٦٥ 
٤١٥ 
٤٧٥ 
٥٥٠ 

٢٧٠ 
 

٢٣٥ 
٢٨٠ 
٣٢٠ 
٣٧٠ 
٤٤٠ 

٢٦٠ 
٢٩٥ 
٣٣٠ 
٣٧٥ 
٤٣٥ 

٢٧٠ 
٣١٠ 
٣٤٥ 
٣٩٠ 
٤٤٥ 

٢٤٠ ٢٨٥ 
٢٧٥ 
٣١٠ 
٣٥٠ 
٤١٠ 
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٤٦٠ ٤٩٥ ٤٩٠ ٥٧٠ ٦٣٠ ٥٧٠ ٣٠٠ 

 אא†WאאW٭ 
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٣ J٦ J٢WאאאW 
אאאW 

١K אא١٥º 
٢K אא٢}١אKLא 
٣K אאאא١٨٠K 
٤K א٥٠١،٨٠١ 

אאאאאאאא
אאאא،א،א

אאאF٣ J٤EF٣ J٧EאאK 

 
F٣ J٤Eאאא 

  


א 


º 

אאº 

٤٥ ٤٠ ٣٥ ٣٠ ٢٥ ٢٠ ١٠ 

 ٦٥ ٦٣}٠ ٧١}٠ ٧٧}٠ ٨٤}٠ ٨٩}٠ ٩٥}٠ ٠٥}١ 

 ٧٣}٠ ٧٨}٠ ٨٣}٠ ٨٨}٠ ٩٢}٠ ٩٦}٠ ٠٤}١ ٧٥ 

PVC ٦٧}٠ ٧٤}٠ ٨٠}٠ ٨٥}٠ ٩٠}٠ ٩٥}٠ ٠٤}١ ٧٠ 

XLPE ٧٧}٠ ٨١}٠ ٨٥}٠ ٨٩}٠ ٩٣}٠ ٩٧}٠ ٠٣}١ ٩٠ 

 
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 
F٣ J٥Eאאא 

  

אF٢E 
אאאK.m/W  

٠}٣ ٥}٢ ٠}٢ ٥}١ ٠}١ ٩}٠ ٨}٠ 

א
١٥٠ 

١٨٥٤٠٠ 
٥٠٠١٢٠٠

  

 
 
١٦}١
١٧}١
١٨}١ 

 
 
١١}١
١٢}١
١٣}١ 

 
 
٠٧}١
٠٧}١
٠٨}١ 

 
 
٩١}٠
٩٠}٠
٩٠}٠ 

 
 
٨١}٠
٨٠}٠
٧٩}٠ 

 
 
٧٣}٠
٧٢}٠
٧١}٠ 

 
 
٦٧}٠
٦٦}٠
٦٥}٠ 

א
١٦ 

٢٥١٥٠ 
١٨٥٤٠٠

  

 
 
٠٩}١
١٤}١
١٦}١ 

 
 
٠٦}١
١٠}١
١١}١ 

 
 
٠٤}١
٠٧}١
٠٧}١ 

 
 
٩٥}٠
٩٣}٠
٩٢}٠ 

 
 
٨٦}٠
٨٤}٠
٨٢}٠ 

 
 
٧٩}٠
٧٦}٠
٧٤}٠ 

 
 
٧٤}٠
٧٠}٠
٦٨}٠ 

 
 
 
 

  
  
  
  

 
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٣ J٦אאא 
 

א
 

א
א 

אאאFE  
٦٠}٠ ٤٥}٠ ٣٠}٠ ١٥}٠ 

٦}٠L١ 

٢ 
٣ 
٤ 
٥ 
٦ 

٨١}٠
٧٠}٠
٦٣}٠
٥٩}٠
٥٥}٠ 

٨٧}٠
٧٨}٠
٧٤}٠
٧٠}٠
٦٧}٠ 

٩١}٠
٨٤}٠
٨١}٠
٧٨}٠
٧٦}٠ 

٩٣}٠
٨٧}٠
٨٦}٠
٨٣}٠
٨٢}٠ 

٩٤}٠
٩٠}٠
٨٩}٠
٨٧}٠
٨٦}٠ 

٩}١L٣}٣
٧}١٢L٢٢

 

٢ 
٣ 
٤ 
٥ 
٦ 

٨١}٠
٧٠}٠
٦٣}٠
٥٩}٠
٥٥}٠ 

٨٥}٠
٧٥}٠
٧٠}٠
٦٦}٠
٦٣}٠ 

٨٩}٠
٨٠}٠
٧٧}٠
٧٣}٠
٧١}٠ 

٩٠}٠
٨٤}٠
٨٠}٠
٧٨}٠
٧٦}٠ 

٩٢}٠
٨٦}٠
٨٤}٠
٨١}٠
٨٠}٠ 

١٩L٣٣ 
 

٢ 
٣ 
٤ 
٥ 
٦ 

٨٠}٠
٧٠}٠
٦٤}٠
٥٩}٠
٥٦}٠ 

٨٣}٠
٧٣}٠
٦٨}٠
٦٣}٠
٦٠}٠ 

٨٧}٠
٧٨}٠
٧٤}٠
٧٠}٠
٦٨}٠ 

٨٩}٠
٨٢}٠
٧٨}٠
٧٥}٠
٧٤}٠ 

٩١}٠
٨٥}٠
٨٢}٠
٧٩}٠
٧٨}٠ 

 
 

אאאאאאאא
אK 

 
 
 
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٣ J٤W 
XLPE٦٠٠L١٠٠٠א٣٣٠٠٢

א٥}١אא،אא
٤٥אא٢٥ºאאא٥}٢KLאKאא

אK 
אW 
Wאאאא 

F٣ J٣E٣٣٠٠٢אא
٥٩٠Fאא٣ J٣E 

WאאאאאZ١
אאאא 

١K אא٢٥ºאאא١٥º،
،אאא٣ J٤XLPE ٢٥ºW 

אאאZ٩٣}٠ 

٢K אא٥}٢אKLאאא٢}١
KL،אא،א٣ J٥

אא١٨٥٤٠٠٢Fא٣٠٠
٢אאאEאא٥}٢KLאW 

אאאZ٧٤}٠ 

٣K אא٤٥אא١٨٠،
،א٣א J٦٦٠٠L١٠٠٠

٤٥W 
אאZ٨٦}٠ 

٤K א٥}١אאF٥٠١E،
א،אא٣ J٧٦}٠L١

٣٠٠٢٥}١W 
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אאZ٩١}٠ 

 א א אZ אא א אC א 
אאCאאאCאאCא

א 
אאאZ ٥٩٠C٩٣}٠C٧٤}٠C٨٦}٠C٩١}٠Z٧٧}٣١٧ 

 

٣ J٥W 
אאאאא 

 
 

٣ J٣אאאאXLPE ٣
١٨٥٢Z٣٥٠ 

אאאZ٠٣}١F٣ J٤،XLPE א١٠ºE 
אאאZ١Fالمقاومية الحرارية للتربة هنا تساوي القيمة القياسية( 

אאZ٩٠}٠F٣ J٦٦}٠L١،٣،٦٠E 
אאZ٩٤}٠F٣ J٧١،٦}٠L١،٧٠ J٣٠٠٢E 

 

אאאZ٣٥٠C٠٣}١C١C٩}٠C٩٤}٠Z٣٠٥ 
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 

F٣ J٧EאFאE 

א
FE 

٦}٠L١ ٩}١L٣}٣١٩L٣٣ 
٥٠٢ ٧٠٣٠٠٢ ٣٠٠٢ ٣٠٠٢ ٣٠٠٢ 

٥٠}٠ 
٦٠}٠ 
٨٠}٠ 
٠٠}١ 
٢٥}١ 
٥٠}١ 
٧٥}١ 
٠٠}٢ 
٥٠}٢ 

٣

٠٠}١ 
٩٩}٠ 
٩٧}٠ 
٩٥}٠ 
٩٤}٠ 
٩٣}٠ 
٩٢}٠ 
٩١}٠ 
٩٠}٠ 
٨٩}٠ 

٠٠}١ 
٩٨}٠ 
٩٦}٠ 
٩٤}٠ 
٩٢}٠ 
٩١}٠ 
٨٩}٠ 
٨٨}٠ 
٨٧}٠ 
٨٦}٠ 

٠٠}١ 
٩٧}٠ 
٩٤}٠ 
٩٢}٠ 
٩٠}٠ 
٨٩}٠ 
٨٧}٠ 
٨٦}٠ 
٨٥}٠ 
٨٣}٠ 

 J J 
 J J 
٠٠}١ 
٩٨}٠ 
٩٦}٠ 
٩٥}٠ 
٩٤}٠ 
٩٢}٠ 
٩١}٠ 
٩٠}٠ 

 J J 
 J J 
٠٠}١ 
٩٧}٠ 
٩٥}٠ 
٩٤}٠ 
٩٢}٠ 
٩٠}٠ 
٨٩}٠ 
٨٨}٠ 

 
٣ J٦ J٣WאאW 

אאאW 

١K אא١٥º 
٢K אאא٢}١KLא 
٣K אאא١٨٠אK 
٤K א٥٠١،٨٠١ 

אאאאאאאא
אאאאאא،

אאאאא
אF٣ J٨EF٣ J١٠EKאאאא

אאאאאK 
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 

F٣ J٨Eאאאא 

אF٢E 
אאאK.m/W  

٠}٣ ٥}٢ ٠}٢ ٥}١ ٠}١ ٩}٠ ٨}٠ 

א
١٥٠ 

١٨٥٤٠٠ 
٥٠٠١٢٠٠

  

 
١٠}١
١١}١
١٣}١ 

 
٠٧}١
٠٨}١
٠٩}١ 

 
٠٤}١
٠٥}١
٠٦}١ 

 
٩٤}٠
٩٤}٠
٩٣}٠ 

 
٨٧}٠
٨٦}٠
٨٤}٠ 

 
٨١}٠
٧٩}٠
٧٧}٠ 

 
٧٥}٠
٧٣}٠
٧٠}٠ 

א
١٦ 

٢٥١٥٠ 
    ٤٠٠إلى  ١٨٥من 

 
٠٥}١
٠٧}١
٠٩}١ 

 
٠٤}١
٠٥}١
٠٦}١ 

 
٠٣}١
٠٣}١
٠٤}١ 

 
٩٧}٠
٩٦}٠
٩٥}٠ 

 
٩٢}٠
٩٠}٠
٨٧}٠ 

 
٨٧}٠
٨٥}٠
٨٢}٠ 

 
٨٣}٠
٧٨}٠
٧٦}٠ 

 
٣ J٦W 

XLPE٦٠٠L١٠٠٠א١٥٠٠
Kאא٦אאא

٤٥FאאאEא٢٥}١K
אאאא١KLאא٣٠ºKאאא

אאאK 
אW 

،אאאאאאא
אאאאאאאא

אאאK 
אאאאאאZ١٥٠٠D٦Z٢٥٠ 

אאW 
אאZ٨٩}٠F٣ J٤XLPE٣٠ºE 
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אאאZ٠٣}١F٣ J٨٢٥

١٥٠٢אE 
אאZ٨٦}٠F٣ J١٠٦}٠L١٦٤٥

אE 
אZ٩٥}٠F٣ J٩٦}٠אL١א٢٥}١

E 
אאZאא 

Z٨٩}٠C٠٣}١C٨٦}٠C٩٥}٠Z٧٤٨٩٤٣٩}٠ 
אאאאZאאאCאא 

٢٥٠  ZאאאC٧٤٨٩٤٣٩}٠ 
אאאאZ٢٥٠D٧٤٨٩٤٣٩}٠Z٨}٣٣٣ 

F٣ J٣Eאא٨}٣٣٣
אW 
٩٥א٢א٣١٠ 
١٢٠א٢א٣٦٠ 

אאא١٢٠٢K 
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F٣ J٩EאFאE 
  

א
FE 

٦}٠L١ ٩}١L٣}٣١٩L٣٣ 

א א א א 

 

٥٠}٠ 

٦٠}٠ 

٨٠}٠ 

٠٠}١ 

٢٥}١ 

٥٠}١ 

٧٥}١ 

٠٠}٢ 

٥٠}٢ 

٣

 

٠٠}١ 

٩٨}٠ 

٩٥}٠ 

٩٣}٠ 

٩٠}٠ 

٨٩}٠ 

٨٨}٠ 

٨٧}٠ 

٨٦}٠ 

٨٥}٠ 

 

٠٠}١ 

٩٩}٠ 

٩٧}٠ 

٩٦}٠ 

٩٥}٠ 

٩٤}٠ 

٩٤}٠ 

٩٣}٠ 

٩٣}٠ 

٩٢}٠ 

 

 J J 

 J J 

٠٠}١ 

٩٨}٠ 

٩٥}٠ 

٩٣}٠ 

٩٢}٠ 

٩٠}٠ 

٨٩}٠ 

٨٨}٠ 

 

 J J 

 J J 

٠٠}١ 

٩٩}٠ 

٩٧}٠ 

٩٦}٠ 

٩٥}٠ 

٩٤}٠ 

٩٣}٠ 

٩٢}٠ 

 
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F٣ J١٠Eאאא 
א 

  

א
 

א
א 

אאאFE 

٦٠}٠ ٤٥}٠ ٣٠}٠ 

٦}٠L١ 

٢ 
٣ 
٤ 
٥ 
٦ 

٩٠}٠
٨٢}٠
٧٨}٠
٧٥}٠
٧٢}٠ 

٩٣}٠
٨٧}٠
٨٥}٠
٨٢}٠
٨١}٠ 

٩٥}٠
٩٠}٠
٨٩}٠
٨٧}٠
٨٦}٠ 

٩٦}٠ 
٩٣}٠ 
٩١}٠ 
٩٠}٠ 
٩٠}٠ 

٩}١L٣}٣
٧}١٢L٢٢

 

٢ 
٣ 
٤ 
٥ 
٦ 

٨٨}٠
٨٠}٠
٧٥}٠
٧١}٠
٦٩}٠ 

٩١}٠
٨٤}٠
٨١}٠
٧٧}٠
٧٥}٠ 

٩٣}٠
٨٧}٠
٨٤}٠
٨٢}٠
٨٠}٠ 

٩٤}٠ 
٨٩}٠ 
٨٧}٠ 
٨٥}٠ 
٨٤}٠ 

١٩L٣٣ 
 

٢ 
٣ 
٤ 
٥ 
٦ 

٨٧}٠
٧٨}٠
٧٣}٠
٦٩}٠
٦٧}٠ 

٨٩}٠
٨٢}٠
٧٨}٠
٧٥}٠
٧٣}٠ 

٩٢}٠
٨٥}٠
٨٢}٠
٧٩}٠
٧٨}٠ 

٩٣}٠ 
٨٧}٠ 
٨٥}٠ 
٨٣}٠ 
٨٢}٠ 

 
٣ J٧WאW 
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      א אFאא אא  KE 

אאאW 
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אW אאאא 
אWאאcircular mil אאsquare milKא

אא١א١Z٠٠١}٠Z
٠٢٥٤}٠אא،١Kא

אאאFc.milEאאFsq.milEאא
אאאאא

אאאא 
 

W 
      1 c.mil =  0.7854 sq.mil  =  0.7854*10–6  in2  =  506.71*10–6  mm2 

אWאאאאאwire guageא
אא

אAmerican Wire Guage (AWG) אאא0000 (4/0)0.12
אא

0000אF4/0Eא0.12
،אאאאא

אW 

n261.1

105500  mil) (c  ,a =  

FaE،אאאFnEאא
א0000,000,00,0n 0,(1-),(2-),(3-)אאK 

 
٣ J٨Kא 

 אאא–א J
אאאאא،אKאאא

אאאאאאאאאא
אאאKאאאא
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א אא אא 
 

 

- ١٠٨ -  

אאאא،אאאאאא
١٠٠٠אאאK

אאאLLFmV/A/mEא
אא١א،אאא

אאאאW 
 

אאאאW      ZmAmV 2  // = 
 אאאW      ZmAmV  3  // =  

zאLFΩ/kmE 
F٣ J١١EאXLPE٦٠٠L١٠٠٠٥٠
–א٦٠א Jאאאא

אאאKF٣ J١٢Eאאא
XLPE٦٠٠L١٠٠٠–א٥٠٦٠

אאאאאאא
KאאאאK 
 

F٣ J١١EאFmV/m/AEXLPE٦٠٠L١٠٠٠ 
 


אF٢E 

  
  ٣٤

 
  ٣٤

     

٥٠ 
٧٠ 
٩٥ 
١٢٠ 
١٥٠ 

٨٦}٠
٦٢}٠
٤٦}٠
٣٧}٠
٣٢}٠ 

٨٧}٠
٦٥}٠
٥٢}٠
٤٥}٠
٤١}٠ 

٠٠}١
٧٠}٠
٥٢}٠
٤٢}٠
٣٥}٠ 

٨٧}٠
٦١}٠
٤٥}٠
٣٦}٠
٣٠}٠ 

٤٠}١
٩٨}٠
٧٢}٠
٥٨}٠
٤٨}٠ 

٥٠}١
٠٠}١
٧٨}٠
٦٥}٠
٥٦}٠ 

٧٠}١
٢٠}١
٨٣}٠ 

٤٠}١
٩٩}٠
٧٢}٠
٥٨}٠
٤٨}٠ 

 



٢٦٢ א אא 

א אא אא 
 

 

- ١٠٩ -  

W 
אF٣ J١١EאXLPE ٦٠٠L١٠٠٠אW 

١K ٩٥* ٣٢٥٠אא٢٠٠ 
٢K ٢*٧٠٢١٠٠אא١٥٠ 
٣K ١*١٢٠٢אא

אא٤٥٣٠٠ 
אW 
١K אאאZ٤٥}٠LL 

אאZאאCאCא 
Z٤٥}٠C٥٠C٢٠٠Z٤٥٠٠Z٥}٤ 

٢K אאאZ٢}١LL 
אאZאאCאCא 

Z٢}١C١٠٠C١٥٠Z١٨٠٠٠Z١٨ 
٣K אאאZ٣٧}٠LL 

אאZאאCאCא 
Z٣٧}٠C٤٥C٣٠٠Z٤٩٩٥Z٩٩٥}٤ 

 
F٣ J١٢EאאאXLPE٦٠٠L١٠٠٠ 


אF٢E 

א א 
אא 

٩٠º(Ω/km) 
٦٠א 

(Ω/km) 
אא 

٩٠º(Ω/km) 
٦٠א

 
(Ω/km)        

١٦ 
٢٥ 
٣٥ 
٥٠ 
٧٠ 

 
 
 
٤٩٤}٠ 
٣٤٢}٠ 

 
 
 
٨٢٢}٠ 
٥٦٨}٠ 

 
 
 
١٢٧}٠ 
١٢٤}٠ 

 
 
 
١٧٤}٠ 
١٩٤}٠ 

٤٧٠}١ 
٩٢٧}٠ 
٦٦٨}٠ 
٤٩٤}٠ 
٣٤٢}٠ 

٤٢٠}٢ 
٥٤٠}١ 
١١٠}١ 
٨٢٢}٠ 
٥٦٨}٠ 

٠٩٦}٠ 
٠٩٥}٠ 
٠٩٢}٠ 
٠٩١}٠ 
٠٩٠}٠ 

٩٥ 
١٢٠ 
١٥٠ 

٢٤٧}٠ 
١٩٧}٠ 
١٦٠}٠ 

٤١١}٠ 
٣٢٥}٠ 
٢٦٥}٠ 

١١٨}٠ 
١١٥}٠ 
١١٦}٠ 

١٨٨}٠ 
١٨٦}٠ 
١٨٧}٠ 

٢٤٧}٠ 
١٩٧}٠ 
١٦٠}٠ 

٤١١}٠ 
٣٢٥}٠ 
٢٦٥}٠ 

٠٨٨}٠ 
٠٨٨}٠ 
٠٨٨}٠ 



٢٦٢ א אא 

א אא אא 
 

 

- ١١٠ -  

١٨٥ 
٢٤٠ 

١٢٨}٠ 
٠٩٨}٠ 

٢١١}٠ 
١٦٢}٠ 

١١٥}٠ 
١١٠}٠ 

١٨٦}٠ 
١٨١}٠ 

١٢٨}٠ 
٠٩٨}٠ 

٢١١}٠ 
١٦٢}٠ 

٠٨٨}٠ 
٠٨٨}٠ 

 
אאאא

אW 
אאאא 

22

2//

XRz

ZAmmv

+=

=   

אאW 
ZAmmv 3   // =   

 

אא٢٤٠٢W 
אFRZE٠٩٨}٠Lא،FXZE١٨١}٠L 

 

kmXRz / 2058.0    )181.0()098.0( 2222 Ω=+=+= 
 

אWmV/m/A = 2*0.2058 = 0.4116  mV/m/A                          
 

אאאאאW 
 

AmmvZAmmv //   3564.0     2058.033   // =×==   
 

אאא 
 אאאא

אאאאאא
אKאFא–א–אא–

אאEאאאאK 
 



٢٦٢ א אא 

א אא אא 
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٣ J٩Wאאא 
WאW 

אאאאW 
١K אאWאאאאא

אאאאא
אאאKאאא

אאאא
א٢٠א٥٠Kאאאא

אcable locatorsאאK 
٢K אאא

אאא
K 

 

Wא 
 אאאאאאא

אאאאאאאא
אאאא،אאאא

אKאW 
١K אאאWאא

אFאEאא
אאאא

אאאא
K 

٢K אאאWאאאא
אאאאאאא

אאאאאאK 
٣K אאאWאאא،

אאאאאאKא



٢٦٢ א אא 

א אא אא 
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אאאאא
אאK 

٤K אאאאאא
אאאאאK 

 
W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
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