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Capacitance of Transmission Line: 

 

The capacitance between the conductors is the charge per unit of potential difference. 

 
 

 Capacitance between parallel conductors is a constant depending on the size and spacing of 

the conductors. 

 For the length of transmission line less than 80 Km, the effect of capacitance is usually 

neglected. 

 For longer lines the capacitance becomes increasingly important and has to be accounted 

for. 

 The line capacitance draws a leading sinusoidal current called the charging current which is 

drawn even when the line is open circuited at the far end.  

 Charging current effects the voltage drop along the line, efficiency, power factor and 

stability of the power system. 

 

 

 Gauss theorem states that at any instant of time, the total electric flux through any 

closed surface (A) is equal to the total charge enclosed by that surface. 

 

 
Where  

q - Charge on the conductor coulomb /m 

x - distance, from the conductor to the point where the electric flux density is computed. 

D - The electric flux density. 
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 This is the  instantaneous voltage drop between P1 and P2. 

 

Capacitance of a two wire line : 

 

 
From  equation. 
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And voltage due to qb , calculated by : 

 

 
 By the principle of superposition the voltage drop from conductor (a) to conductor (b) due 

to charges on both conductors is the sum of the voltage drop caused by each charge alone. 

 

Vab= Vab(qa) +Vab(qb) 
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Coulomb's constant 
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 The line-to-line capacitance is equivalently considered as two equal capacitances is sense.  

 

 The voltage across the lines divides equally between the capacitances such that the neutral 

point n is at the ground potential. 

 

 

 
 

Cab - capacitance between conductors (a) and (b) . 

Ca n - capacitance between conductor (a) and neutral . 
Cb n - capacitance between conductor (b) and neutral . 

 

Ca n = Cb n = C n = 2 Cab 
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 Capacitive reactance between one conductor and neutral is : 

 
 

 

Potential difference between two conductors of a group of charged conductors 
 

 The voltage drop between the two conductors is the sum of the voltage drops 
due to each charged conductor. 

 The voltage drop between (a) to (b): 
 

              

                                           

 

 

 
In similar manner : 
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Capacitance of three – phase line: 
a- Equilateral spacing :   

                                                              
By using the equation  

 

   

       y ln[a/b] = ln [a/b] ^ y 
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as in the case of single-phase lines. 

 
b) Unsymmetrical spacing but transposed: 
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                            OR ==  

 OR  

  OR  
As in section (a): 
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    OR  

OR  

 
 
 


