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Calculation of Relay Operating 
Time

In order to calculate the actual relay operating time, the following things must be 
known :

(a) Time/P.S.M. curve
(b) Current setting
(c) Time setting
(d) Fault current
(e) Current transformer ratio



Time/P.S.M. Curve
the curve between time of operation and plug setting multiplier 
of a typical relay.
• The horizontal scale is marked in terms of plug-setting multiplier 
and represents the number of times the relay current is in excess of 
the current setting. 

• The vertical scale is marked in terms of the time required for relay 
operation. 

• The actual time of operation is obtained by multiplying this time 
by the time-setting multiplier.



If the P.S.M. is 10, then the time of operation (from the curve) is 3 seconds.

 Fig 21.16 Time/P.S.M curve





As can be seen from the figure, there is 
a Time Setting Dial which is rotated to 
set the time of operation of the relay. 
Lets say we want to set the time on 
Time Setting Dial to 0.5 s, then we need 
to rotate the dial till 0.5 s on the dial 
matches with the fixed mark provided. 
So in this case, our TSM is 0.5.



The P.S.M. and  time of operation 



The procedure for calculating the actual relay operating 
time is as follows :
(i) Convert the fault current into the relay coil current by using the current 
transformer ratio.

(ii) Express the relay current as a multiple of current setting i.e. calculate 
the P.S.M.

(iii) From the Time/P.S.M. curve of the relay, read off the time of operation 
for the calculated P.S.M.

(iv) Determine the actual time of operation by multiplying the above time of 
the relay by time setting multiplier in use.












