
 

 



 

 

 



 

 

 



 



 

 

(i) When two or more conductors carrying alternating current are close to each other, then distribution of current in 

each conductor is affected due to the varying magnetic field of each other. The varying magnetic field produced by 

alternating current induces eddy currents in the adjacent conductors. Due to this, when the nearby conductors 

carrying current in the same direction, the current is concentrated at the farthest side of the conductors. When 

the nearby conductors are carrying current in opposite direction to each other, the current is concentrated at the 

nearest parts of the conductors. This effect is called as Proximity effect. The proximity effect also increases with 

increase in the frequency. Effective resistance of the conductor is increased due to the proximity effect. 

 



 

 

 

 



 

 

 



 

 

 

 

 



 



 



 

A long transmission line can be considered to compose a considerably high amount of capacitance and inductance 

distributed across the entire length of the line. Ferranti Effect occurs when current drawn by the distributed capacitance 

of the line itself is greater than the current associated with the load at the receiving end of the line(during light or no 

load). This capacitor charging current leads to voltage drop across the line inductor of the transmission system which is in 

phase with the sending end voltages. This voltage drop keeps on increasing additively as we move towards the load end of 

the line and subsequently the receiving end voltage tends to get larger than applied voltage leading to the phenomena 

called Ferranti effect in power system. It is illustrated with the help of a phasor diagram below. 

Thus both the capacitance and inductor effect of transmission line are equally responsible for this particular phenomena 

to occur, and hence Ferranti effect is negligible in case of a short transmission lines as the inductor of such a line is 

practically considered to be nearing zero. In general for a 300 Km line operating at a frequency of 50 Hz, the no load 

receiving end voltage has been found to be 5% higher than the sending end voltage. 

Now for analysis of Ferranti effect let us consider the phasor diagrams shown above. 

Here, Vr is considered to be the reference phasor, represented by OA. 

 

This is represented by the phasor OC. 

Now in case of a long transmission line, it has been practically observed that the line electrical resistance is negligibly 

small compared to the line reactance, hence we can assume the length of the phasor Ic R = 0, we can consider the rise 

in the voltage is only due to OA - OC = reactive drop in the line. 

Now if we consider c0 and L0 are the values of capacitance and inductor per km of the transmission line, where l is 

the length of the line.  

 

https://www.electrical4u.com/long-transmission-line/
https://www.electrical4u.com/what-is-capacitor-and-what-is-dielectric/
https://www.electrical4u.com/what-is-inductor-and-inductance-theory-of-inductor/
https://www.electrical4u.com/what-is-inductor-and-inductance-theory-of-inductor/
https://www.electrical4u.com/transmission-line-in-power-system/
https://www.electrical4u.com/short-transmission-line/
https://www.electrical4u.com/electrical-resistance-and-laws-of-resistance/


 

 

 



 

 

 

 

 



 

 



 

 

 

 

 



 

 

A similar level of system reliability to that of the parallel arrangement can be achieved by using ring main 

feeders. This usually results from the growth of load supplied by a parallel feeder where the cabling has been 

installed along different routes. These are most common in urban and industrial environments. 

Whilst the start and finish ends of the ring are at the same location, power is delivered by both pathways of the ring 

into substations located around the ring. 

In typical urban / suburban ring main arrangements, the open ring is operated manually and loss of supply 

restored by manual switching. 

In typical urban / suburban ring main arrangements, the open ring is operated manually and loss of supply restored by 

manual switching. 

 

 

http://electrical-engineering-portal.com/urban-supply-networks-ais-gis-systems


 

Current practice is to use distribution automation, where operation and supply restoration in the feeder rings is done 

automatically by centrally controlled supervisory systems. 

This gives the advantages of ring main systems as line voltage drops are reduced at the various load substations there 

is a ‘firm’ supply (i.e. an alternative path is available if the primary one fails) to each load substation. 

 

 

 

 

http://electrical-engineering-portal.com/8-major-advantages-of-distribution-automation






 



                                                                                                                                                                                                                                         


