
Zone 2 Setting 

Ø To ensure full coverage of the line with allowance for the sources of 
error already listed in the previous section, the reach setting of the Zone 
2 protection should be at least 120% of the protected line impedance. In 
many applications it is common practice to set the Zone 2 reach to be 
equal to the protected line section +50% of the shortest adjacent line.  
 

Ø Where possible, this ensures that the resulting maximum effective Zone 
2 reach does not extend beyond the minimum effective Zone 1 reach of 
the adjacent line protection. This avoids the need to grade the Zone 2 
time settings between upstream and downstream relays.  
 

Ø In electromechanical and static relays, Zone 2 protection is provided 
either by separate elements or by extending the reach of the Zone 1 
elements after a time delay that is initiated by a fault detector. 
 

Ø In most digital and numerical relays, the Zone 2 elements are 
implemented in software.  
 

Ø Zone 2 tripping must be time-delayed to ensure grading with the 
primary relaying applied to adjacent circuits that fall within the Zone 2 
reach. Thus complete coverage of a line section is obtained, with fast 
clearance of faults in the first 80-85% of the line and somewhat slower 
clearance of faults in the remaining section of the line.  

 

Zone 3 Setting  

Ø Remote back-up protection for all faults on adjacent lines can be 
provided by a third zone of protection that is time delayed to 
discriminate with Zone 2 protection plus circuit breaker trip time for the 
adjacent line. Zone 3 reach should be set to at least 1.2 times the 
impedance presented to the relay for a fault at the remote end of the 
second line section.  

Setting for Reverse Reach and Other Zones 

Ø Modern digital or numerical relays may have additional impedance 
zones that can be utilised to provide additional protection functions. For 
example, where the first three zones are set as above, Zone 4 might be 
used to provide back-up protection for the local busbar, by applying a 
reverse reach setting of the order of 25% of the Zone 1 reach.  
 

Ø Alternatively, one of the forward-looking zones (typically Zone 3) could 
be set with a small reverse offset reach from the origin of the R/X 
diagram, in addition to its forward reach setting. An offset impedance 
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Ø The mho impedance element is generally known as such because its 
characteristic is a straight line on an admittance diagram. It cleverly 
combines the discriminating qualities of both reach control and 
directional control, thereby eliminating the ‘contact race’ problems that 
may be encountered with separate reach and directional control 
elements.  
 

Ø This is achieved by the addition of a polarising signal. Mho impedance 
elements were particularly attractive for economic reasons where 
electromechanical relay elements were employed. As a result, they have 
been widely deployed worldwide for many years and their advantages 
and limitations are now well understood.  

Ø For this reason they are still emulated in the algorithms of some modern 
numerical relays.  
 

Ø The characteristic of a mho impedance element, when plotted on an R/X 
diagram, is a circle whose circumference passes through the origin, as 
illustrated in figure below. This demonstrates that the impedance 
element is inherently directional and such that it will operate only for 
faults in the forward direction along line AB.  

 

Ø The impedance characteristic is adjusted by setting Zn, the impedance 
reach, along the diameter and φ ︎, the angle of displacement of the 
diameter from the R axis. Angle φ is known as the Relay Characteristic 
Angle (RCA). The relay operates for values of fault impedance ZF 
within its characteristic. 	
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