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Test#2
1. At a large generation station, two generators are connected to the station bus, having the following
parameters:

Generator 1 Generator 2

X4 =0.08 pu X" =0.09 pu

=0.12 pu Xi=0.13 pu

Xs=1.10 pu X:=1.20pu

74" =0.020 s 74" =0.020 s

74 =0.500 s 74 =0.500 s

Generator 1 supplies 0.6 pu power at unity power factor and Generator 2 supplies 0.8 pu power at
unity power factor to the transmission network. The station bus is maintained at 1.0 pu voltage by

adjusting the excitation at each generator.

a) Calculate the excitation voltage behind each generator’s synchronous reactance under
normal operating conditions. (15 pts)

b) Using the excitation voltages of part a), determine the steady state, transient, and
subtransient short circuit currents for a fault on the station bus. (15 pts)

c) The station’s circuit breakers take 9.0 cycles (0.150 s) to open during a fault. Specify the
maximum fault-interrupting current rating for the circuit break connecting the generator to

the station bus. (10 pts)
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2.

Consider the following bus-impedance matrix that has been partially completed up to three nodal
buses. Compute the new matrix for each new line (branch segment) listed below.

j0.08 j0.03 j0.07

Z,.=170.03 j0.05 ;0.04
Jj0.07 j0.04 ;0.11
a) Start from the given matrix above, add a branch between bus 2 and 3 having an impedance
ofj 0.05 pu (5 pts)
0,08 007 007 =004 00670 0031 o434
oo o004 00) |KEo¥ 5 2.0492 s0454
o 11 -~0.97 —
ReEDYe. 2,0923
o.l32
b) Start from the given matrix above, add a branch starting from bus 2 to a new bus 4 having
an impedance of j 0.03 pu (5 pts)
208 / 0.02 207 007
7 2/ 2.04
o, °8
c) Start from the given matrix above, add a branch between bus 1 and the reference node
having an impedance of -j 0.02 pu (5 pts)

.98 003 0.0 0.8
d.ar d’()‘ 0.0? k‘ﬂ” 4
an o008 | =

-0,0267 -0,0¢0 -0237

cors C.085

2.04 REQL, 2.20283
d) Start from the given matrix above, add a branch starting from the reference node to a new
bus 4 having an impedance of j 0.05 pu (5 pts)
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. 2,05 o,04 &
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3. A large network has the following bus-impedance matrices. Calculate the fault current, /- and the
resulting phase voltages (for each phase, ¥V, V3, & V) of all four buses for the following faults.
Assume a 1.0 per unit prefault voltage profile throughout the network.

0.05 0.01 0.03 0.02 0.10 0.06 0.04 0.06
. _ . 0.01 0.06 0.04 0.03 0 .10.06 0.07 0.01 0.01
Zbus _Zbus =J Zbus =J
0.03 0.04 0.05 0.02 0.04 0.01 0.03 0.01
0.02 0.03 0.02 0.05 0.06 0.01 0.01 o0.10
a) A single-line-to-ground fault at Bus 4 (10 pts)
b) A double-line-to-ground fault at Bus 3 (10 pts)
c) A line-to-line fault at Bus 2 (10 pts)
d) A three-phase fault at Bus 1 (10 pts)
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Continuation of problem 3
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