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UNIT I TRANSMISSION LINE PARAMETERS 

• Structure of Power System - Parameters of 
single and three phase transmission lines with 
single and double circuits -Resistance, 
inductance and capacitance of solid, stranded 
and bundled conductors, Symmetrical and 
unsymmetrical spacing and transposition – 
application of self and mutual GMD; skin and 
proximity effects -Typical configurations, 
conductor types and electrical parameters of 
EHV lines.



Inductance Formulas in Terms of GMD 





Figure shows the spacings of a double circuit 3-phase overhead line. 
The phase sequence is ABC and the line is completely transposed. 
The conductor radius in 1·3 cm. Find the inductance per phase per 
kilometre.







Find the inductance per phase per km of double circuit 
3-phase line shown in Figure. The conductors are 
transposed and are of radius 0·75 cm each. The phase 
sequence is ABC.







Skin effect
The non-uniform distribution of electric current over the surface or skin of the 
conductor carrying A.C is called the skin effect. In other words, the concentration 
of charge is more near the surface as compared to the core of the conductor.

Factors affecting skin effect
Frequency – Skin effect increases with the increase in frequency.
Diameter – It increases with the increase in diameter of the conductor.
The shape of the conductor – Skin effect is more in the solid conductor and less in 
the stranded conductor because the surface area of the solid conductor is more.
Type of material – Skin effect increase with the increase in the permeability of the 
material



• PROXIMITY EFFECT
• If the conductors carry the current in the same direction, then the magnetic field of 

the halves of the conductors which are close to each other is cancelling each other 
and hence no current flow through that halves portion of the conductor. The 
current is crowded in the remote half portion of the conductor.

• When the conductors carry the current in the opposite direction, then the close 
part of the conductor carries, the more current and the magnetic field of the far off 
half of the conductor cancel each other. Thus, the current is zero in the remote half 
of the conductor and crowded at the nearer part of the conductor.



CAPACITANCE

An electric potential (also called the electric field 
potential or the electrostatic potential) is the amount 
of work needed to move a unit positive charge from a 
reference point to a specific point inside the field without 
producing any acceleration.
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C = q (F/m)
       V      

C =  Charge  on the conductors(Coulombs/m)  
Potentialdifference  between the  
conductors(V)



Potential at a Charged Single Conductor



Potential difference between two points due to a Charge








