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 • Slowly lower the AØ voltage until the pickup indication is off. Slowly raise voltage 
until pickup indication is fully on. Record pickup values on test sheet. Set AØ voltage 
to nominal.

 • Raise CØ voltage 5% above pickup and verify that the pickup indication operates.
 • Slowly lower the BØ voltage until the pickup indication is off. Slowly raise voltage 

until pickup indication is fully on. Record pickup values on test sheet. Set BØ voltage 
to nominal.

 • Raise AØ voltage 5% above pickup and verify that the pickup indication operates.
 • Slowly lower the CØ voltage until the pickup indication is off. Slowly raise voltage 

until pickup indication is fully on. Record pickup values on test sheet. 

D) Any Phase Pickup Test Procedure

 • Determine how you will monitor pickup and set the relay accordingly, if required. 
(Pickup indication by LED, output contact, front panel display, etc. See previous 
publications of The Relay Testing Handbook for details.)

 • Apply rated 3-phase voltage and check metering values.
 • Increase AØ voltage 5% above pickup (138.06V = VRated * Pickup * 1.05= 120V *1.1 * 

1.05) and verify that the pickup indication operates.
 • Slowly lower the AØ voltage until the pickup indication is off. Slowly raise voltage 

until pickup indication is fully on. Record pickup values on test sheet and return 
AØ voltage to rated voltage. 

 • Repeat for BØ and CØ.

E) Evaluate Results 

Before we can evaluate the test results, we must determine manufacturer’s expectations and 
tolerances. Use the following specifications from a GE/Multilin SR750 relay to determine 
expected values for our examples.

 BUS AND LINE VOLTAGE
Accuracy (0 to 40°C) +/- 0.25% of full scale (10 to 130 V).

(For open delta, the calculated phase
has errors 2 times those shown above.)

Accuracy +/- 0.25% of full scale
VOLTAGE

Level Accuracy: Per voltage input
OVERVOLTAGE

Timing Accuracy: +/- 100ms

Figure 1-7: GE/Multilin SR-750 Overvoltage Relay Specifications
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Using “Bus and Line Voltage/Accuracy = +/- 0.25%” in Figure 1-7 we can determine that 
the allowable error is +/- 0.325V (0.0025 * 130V). In our example, the difference between 
the pickup setting (132.0V) and the test result (132.2V) is 0.2V (132.2V - 132.0V). The 
difference is within the manufacturer’s tolerance and we have a successful pickup test. We 
could also calculate the percent error as shown below.
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Actual Value Expected Value 100 Percent Error
Expected Value

132.2 132.0 100 Percent Error
132.0

0.2 100 Percent Error
132.0

0.15% Error

4. Timing Tests

59-element timing tests are very straightforward. If the time delay is fixed like the SR-750 relay 
in our example, apply 110% of the pickup voltage and measure the time between test start and 
output contact operation. The time-test result is compared to the setting and manufacturer’s 
tolerances to make sure it is acceptable for service.

If the time delay is an inverse curve, perform the timing test by applying a multiple of pickup 
voltage and measure the time between the test start and output contact operation. Repeat the 
test for at least one other point to verify the correct curve has been applied.

A) Timing Test Procedure with Definite Time Delay and All Three Phases Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.

 • Set the 3Ø fault voltage 10% higher than the pickup setting. The test for our example 
would be performed at 145.2V (VRated * Pickup * 1.10= 120V *1.1 * 1.10). Set your 
test-set to stop when the timing input operates and to record the time delay from 
test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the settings to ensure timing is 
correct. 

 • Review relay targets to ensure the correct element and phases are displayed.

B) Timing Test Procedure with Definite Time Delay and Two Phases Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.
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 • Set the AØ and BØ fault voltage 10% higher than the pickup setting. The test for 
our example would be performed at 83.8V (VRated * Pickup * 1.10 = 69.28V *1.1 * 
1.10). Set your test-set to stop when the timing input operates and to record the 
time delay from test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the settings to ensure timing is 
correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
 • Repeat the steps above for BØ-CØ and CØ-AØ.

C) Timing Test Procedure with Definite Time Delay and Any Phase Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.

 • Set the AØ fault voltage 10% higher than the pickup setting. (VRated * Pickup * 1.10) 
Set your test-set to stop when the timing input operates and to record the time 
delay from test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the 59-element settings to ensure 
timing is correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
 • Repeat the steps above for BØ and CØ.

D) Timing Test Procedure with inverse Time Delay and All Three Phases Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.

 • Pick the first test point from manufacturer’s curve. (Typically in percent of pickup) 
Set the 3Ø fault voltage at the test point. The first test for our example at 110% 
pickup would be performed at 145.2V (VRated * Pickup * 1.10 = 120V *1.1 * 1.10). Set 
your test-set to stop when the timing input operates and to record the time delay 
from test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the 59-element timing curve or 
formula to ensure timing is correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
 • Perform second test at another point on the manufacturer’s timing curve. (E.g. 

120%= 120V * 1.1 * 1.2= 158.4V)
 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 

time on your test sheet. Compare the test time to the 59-element timing curve or 
formula to ensure timing is correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
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E) Timing Test Procedure with inverse Time Delay and Two Phases Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.

 • Pick the first test point from manufacturer’s curve. (Typically in percent of pickup) 
Set the AØ and BØ fault voltage at the test point. The first test for our example at 
110% pickup would be performed at 83.8V (VRated * Pickup * 1.10 = 69.28V *1.1 * 
1.10). Set your test-set to stop when the timing input operates and to record the 
time delay from test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the 59-element settings to ensure 
timing is correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
 • Perform second test at another point on the manufacturer’s timing curve. (E.g. 

120%= 120V * 1.1 * 1.2= 158.4V)
 • Review relay targets to ensure the correct element and phases are displayed.
 • Repeat the steps above for BØ and CØ.

F) Timing Test Procedure with inverse Time Delay and Any Phases Required

 • Determine which output the 59-element operates and connect the test-set-timing 
input to the relay output contact.

 • Pick the first test point from manufacturer’s curve. (Typically in percent of pickup) 
Set the AØ fault voltage at the test point. The first test for our example at 110% 
pickup would be performed at 145.2V (VRated * Pickup * 1.10 = 120V *1.1 * 1.10). Set 
your test-set to stop when the timing input operates and to record the time delay 
from test start to stop. 

 • Apply rated voltage. Apply test voltage, ensure timing input operates, and note the 
time on your test sheet. Compare the test time to the 59-element settings to ensure 
timing is correct. 

 • Review relay targets to ensure the correct element and phases are displayed.
 • Perform second test at another point on the manufacturer’s timing curve. (E.g. 

120%= 120V * 1.1 * 1.2= 158.4V)
 • Review relay targets to ensure the correct element and phases are displayed.
 • Repeat the steps above for BØ and CØ.


