Power System Analysis Il Sample problems with answers

P1 The synchronous generator in the figure below is operating at the rated power, at unity power factor and at
the rated voltage when a bolted three-phase short circuit occurs at bus 1. All the impedance values are in per-
unit and the system base values are 120 MVA and 13.8 kV at the generator side. Ignore the transformer phase
shifts. Assume a balanced three-phase system.

a) Calculate the subtransient fault current using bus impedance matrix Z,; .

b) Find the subtransient generator current including the prefault current.

c) Find the bus voltages at the fault instant.
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P2 The following unbalance voltages are applied to a balanced line and a load given below.

Vag 22020°
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The balance line has an impedance of 2.5290° () per phase, and the load is a balanced-Y load connected in
parallel with a balanced-A load. The Y-load has an impedance of 3£90° () per phase with an ungrounded
neutral, and the A-load has 152 — 90° Q per phase.

a) Draw the sequence networks.

b) Calculate the sequence currents.

c) Calculate the line currents (I,,I, and I..)
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P3 Draw the zero-sequence, positive-sequence, and negative-sequence networks for the power system given
below. All the impedance values are in per-unit and the system base values are 120 MVA and 13.8 kV at the
generator side. Assume a balanced three-phase power system.
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Problem 2. (35 o)

A 1500-MVA 20-kV, 60-Hz three-phase generator is connected through a IS{H]-I_#.[“_JA
20-kV A/500-kV Y transformer to a 500-kV circuit breaker and a 500-kV transn?:ssl&ig
fine. The generator reactances are Xz = 0.17, X} =0.30, and X4 = 1.5 per unit, ar
its time constants are T/ = 0.05, T; = 1.0, and Ta = Fl:ll'.] s. The transformer scn;i
reactance is 0.10 per unit; transformer losses and exciting current are neglected.
three-phase short-circuit occurs on the line side of the circuit breaker w]:!f:n the gt:ng;
ator is operated at rated terminal voltage a:rfd at no-load. The b}-eaker m’teimﬂljum e
fault 3 cycles after fault inception. Determine (a) the subtransient cu]:rhen ough
the breaker in per-unit and in kA rms; and (b) the rms asymmetrical fault curren
breaker interrupts, assuming maximum dc offset. Neglect the effect of the transformer
on the time constants.
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P5 As shown in Figure below, a balanced three-phase, positive-sequence source with VAB =480.0°
volts is applied to an unbalanced A load. Note that one leg of the A is open. Determine:

a) The load currents TAB and TBC

b) The line currentsTA, TB, and TC which feed the A load; and
c) The zero-, positive-, and negative-sequence components of the line currents.

lc

—>
+ —>
Ia
@
— TB
—>
B
)= 480l 29°
aj Ap S ————— = 233" 7 A
l.hjrr:l
a g
T . asel== oy g [-ledes 4
B LBajic -
Ih’.ﬂ"—'ﬂ
Vo T, T, -23omalmEt A
— _ TN
Ty« Taee Ty - aost L2 A
T, = '.far_ - z3m2 |3 A
e r r =T
/ [In-ﬁ 4 44 || 2wz mr ]
1 { 1 "
I, ||,___ fe ﬂq"l |q:.3£|_ﬂ—
N PR | R
L) L. -
i =0 Lme  These 15 A# Fq"h 'EJ” P Lerd —lequiace

curreat e flow
- a
I,- ze.92. [B 4

L. 1346 [ &0 A



_ Sbase,lrp _ Sbasej(p

Ji = =
base
VbaseLn V3VhaseLL
2 2
7 _ VbaseLN _ VbaseLN _ VbaseLL
base — I - S - S
base basey o basesq
2
Z— _ Z— Vbase,old Sbase,new
new — “old

Vbase,new Sbase,old



