
Distance protection 



 Distance protection, in its basic form, is a non-

unit system of protection offering considerable 

economic and technical advantages. Unlike 

phase and neutral overcurrent protection, the 

key advantage of distance protection is that its 

fault coverage of the protected circuit is 

virtually independent of source impedance 

variations. 



 Distance protection is comparatively simple to 

apply and it can be fast in operation for faults 

located along most of a protected circuit. It can 

also provide both primary and remote back-up 

functions in a single scheme. It can easily be 

adapted to create a unit protection scheme 

when applied with a signaling channel. In this 

form it is eminently suitable for application 

with high-speed auto reclosing, for the 

protection of critical transmission lines. 



PRINCIPLES OF DISTANCE 

RELAYS 

 Since the impedance of a transmission 

line is proportional to its length, for 

distance measurement it is appropriate to 

use a relay capable of measuring the 

impedance of a line up to a 

predetermined point (the reach point). 



 Such a relay is described as a distance 

relay and is designed to operate only for 

faults occurring between the relay 

location and the select reach point, thus 

giving discrimination for faults that may 

occur in different line sections. 

  The basic principle of distance 

protection involves the division of the 

voltage at the relaying point by the 

measured current. 



 The apparent impedance so calculated is 

compared with the reach point 

impedance. If the measured impedance is 

less than the reach point impedance, it is 

assumed that a fault exists on the line 

between the relay and the reach point. 

The reach point of a relay is the point 

along the line impedance locus that is 

intersected by the boundary characteristic 

of the relay. 



 Since this is dependent on the ratio of 

voltage and current and the phase angle 

between them, it may be plotted on an 

R/X diagram. The loci of power system 

impedances as seen by the relay during 

faults, power swings and load variations 

may be plotted on the same diagram and 

in this manner the performance of the 

relay in the presence of system faults and 

disturbances may be studied. 


