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ECE 523
Symmetrical Components

Session 17, Page 1/1

Fall 2023

ECE 523: Homework #4
Due Sessien:i9u(October81)= &sg‘tm 20) M ZG

1. Do the following for the circuit below using 7y, matrix methods assuming faults 33% of

the way down line 2 (the lower of the two lines) . No change of base calculations needed.

a. Set the voltage source at Bus Sis 1.0 at -30 degrees (this is to account for the
transformer phase shift), and the voltage at Bus R tobe 1.01s -50 degrees. Calculate
the prefault voltage magnitude and angle at each bus, including the fault point based
on the prefault power flow. Check your results with a Powerworld or a similar
program.

b. Calculate the voltages and currents in the sequence domain and in the abc domain at
RelayR1 and RelayR2, for 3 phase, SLG, LL, and DLG faults with Rf =0.3 pu (for
the DLG put the resistance in the ground path). Again, check your results with
Powerworld or a similar program.

Z 44 =1.1pu/85°
Z) 1252111
7110 = 3214
BUS 1 BUS 2

(o]
13.8kV 13.8:345kV 2,91 = 1.1pu /85° 345:24KV 2AkV \ﬁ
100MVA Z) 29772 21 100MVA
V= 1.0pu X=10% 2190 = 32191 X=10% V = 1.0pu
261 =i0.3pu XIR=15 X/R=15 »
A-Yg Yg—A ZR'I = 10.3 pu
Zg0=Zg
| ZR2=ZR1
Zg0 =j0.01pu Zrp = J0.01pu
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