
Chapter 9: Instantaneous Overcurrent (50) Element Testing

205

D) Test Procedure to Avoid Setting Changes and Interference 

It can be easier and more practical to test 50-elements without changing settings or 
disabling elements. The 50-element time delay setting is usually very small. The 50-element 
should trip before the time overcurrent (51) at the 50-element pickup level. The following 
procedure allows 50-element pickup testing without changing settings. 

 • Determine which output the 50-element trips and connect timing input to the relay 
output.

 • Check the maximum per-phase output of the test-set and use the appropriate 
connection from Figures 9-7 to 9--11 in this chapter. For example, if the 50-element 
pickup is 35A and your test-set can only output 25 Amps per phase; use “High 
Current Connections #1.” If the pickup setting is greater than 50 Amps, use “High 
Current Connections #2.” If the pickup is higher than 75A (3x25A), you will have to 
use another test-set or temporarily lower the setting. Remember, setting changes 
are a last resort.

 • Set the fault current 5% higher than the pickup setting. For example, set the fault 
current at 42.0 Amps for an element with a 40.0 Amp setpoint. Set your test-set to 
stop when the timing input operates and to record the time delay from test start 
to stop. Apply test current and ensure the relay output stopped the test and note 
the test time. Compare the test time to the 50-element time delay setting to ensure 
timing is correct. Review relay targets to ensure the correct element operated.

 • Set the fault current 5% lower than the pickup setting. Apply test current and watch 
for timing input operation. If the relay does not operate after the 50-element time 
delay, stop the test manually. If the timing input operates, ensure the time delay 
is longer than the 50-element and review targets to ensure the 50-element did not 
operate. Increase and apply current in increasing steps until the 50-element time 
delay is observed. If large steps were used, lower the current below the pickup 
setting and use smaller steps to achieve better resolution.

 • The pick up is technically between the last two tests, but most relay testers record 
the last test on their test sheet and compare that value to the specifications.
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4. Timing Tests

There is often a time delay applied to the 50-element protection even though the 50-element 
is defined as instantaneous overcurrent protection. Timing tests should always be performed 
even if time delay is not assigned.

50-element timing tests are performed by applying 110 % of pickup current (or any value above 
pickup) to the relay and measuring the time between the start of the test and relay operation. 
The start command could be an external trigger, a preset time, or a push button on the relay 
set. The stop command should be an actual output contact from the relay because that is what 
would happen under real-life conditions. 
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Figure 9-14: 50-Element Timing Test

When the 50-element time delay is zero or very small (less than 2 seconds), the actual 
measured time delay can be longer than expected. There is an inherent delay before the relay 
can detect a fault plus an additional delay between fault detection and output relay operation. 
These delays are very small (less than 5 cycles) and are insignificant with time delays greater 
than 2 seconds.

The first delay exists because the relay is constantly analyzing the input data to determine if it is 
valid and this analysis takes a fraction of a cycle. The relay cannot determine the magnitude of 
the input signal until it has enough of the waveform to analyze and determine the rms or peak 
current or voltage. The relay is also a computer and computers can only perform one task at a 
time. If a fault occurs just after the relay processes the line of code that detects that particular 
fault, the relay has to run through the entire program one more time before the fault is detected. 
All of these delays usually require a fair portion of a cycle to complete. The “Operate Time” and 
“Timer Accuracy” specifications in the following figure detail this time delay.


