EE 431 Radial Distribution Feeder Time Overcurrent Coordination

The PowerWorld project d_line3[1] is posted on the course website.

In d_line3[1], we're concerned with circuit breaker CB1, recloser R2, and fuses SF1 and SF2.

CB1 is protected using Westinghouse CO-9 relays, fed by 600:5 current transformers.  

Recloser R2 uses the IEEE C37.112 timing protocol.  For this exercise, consider only the slow phase trip.  This is an equation based microprocessor recloser.

For the sectionalizing fuses, use S&C type K fuse links.  Fuse SF2 is a 20K fuse link.  Consider 0 preloading amps and 25 degree C ambient temperature.  We account for these factors by allowing a 25% margin between the downstream total clearing time and the upstream minimum melting time.

A.  The d_line3[1] case shows the maximum load condition for this feeder.  Using the PowerWorld load flow, determine the maximum load current at CB1, R2, and SF2.  From these values, select minimum pickup values for these three devices.

B.  Determine the maximum fault current for each coordinating pair of devices.  To do this, run PowerWorld fault current calculations for three phase, two phase, two phase to ground, and single phase to ground faults.  The maximum fault is the largest of these fault current levels.  


i.  CB1-R2 maximum coordinating current:


ii.  R2-SF1 maximum coordinating current:


iii.  SF1-SF2 maximum coordinating current:

C.  Use Coordinaide, select settings for CB1, R2, and SF1.  In addition to selecting the time settings, you might need to adjust the minimum pickup levels from the values selected in part A.  Regarding the fuse, your only way to change timing is to select different fuse sizes.  You should not select a fuse size less than 175% of the maximum load current.  You can select a fuse size significantly larger than this.  The fuse rating needs to be less than half of the fault current at the end of the protected tap.

D.  Coordinating rules:


i.  CB1-R2:  Maintain an 0.35 margin between the recloser sensing time and the CB relay operating time


ii.  R2-SF1: The total clearing time of SF1 should be less than 75% of the recloser sensing time.

E.  The circuit breaker relay is required to operate in less than 1 second for a 2000A fault. 

