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Problem 1. (25 points)

A single phase, 120 Volt (RMS) source serves a passive load. A variable single-phase capacitor
bank is connected in parallel with the load. Measurements of the source current for various values
of capacitor Vars give:

Capacitor Vars: 0 100 200 300 /400 |
Source current (Amps): 693 6.56 6.28 6.10 { 6.03

(a) By just looking at the numbers in the table above, about how many Vars would you say the
original load (without the capacitors) consumes?

HoOoO //"\Tnfmwm (UrienT 2 Unity ,9(3

500 600 700
6.07 623 649

Put answer here:

(b) What is the exact value of the original load P + jQ (without the capacitors)?
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Problem 2. (25 pts)

Assume a balanced, three-phase, 60 Hz sequence power system supplies a delta-connected load
such that the line-to-line voltage at the load is 2.4 kV. A three-phase grounded-wye-connected
generator supplies the load through a line impedance of 0.1 + j1 € per phase. The total power

consumed by the load is 240 kVA at a lagging power factor of 0.8. -
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(b). Find the total (three—phase) real and reactive power supplied by the source. Make sure to =~ 3 o
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(c). Using the line-to-neutral A-phase voltage at the load as %our angle refe1ence ﬁnd all three
line-to-line voltages at the source (assume ABC sequence). Include magnitude and angle.

V3= (3 = (42554 L2 TV c

5 24 AN 234100
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(d). Assume the power consumed by the load increases uniformly per phase to become 300 kVA
with unity power factor. The system remains balanced. What is the magnitude of the
neutral current in the generator?
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Problem 3. (25 points)

Consider the iron geometry given in the figure below. Assume fringing in the air gap such that
Agap = 1.1*Aqrc, and assume the following values: lcore = 10 cm, Igap = 0.1 cm, Acore = 2 cmz,

N =100, and p, = 1000.
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(a) Draw the equivalent magnetic circuit. =337 887 A/ W
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(b) Find the inductance of the coil.
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(c) Find the current needed to generate a flux in the middle leg of 5x10° Wb.
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(d) Find the flux density (Wb/mz) n th;;ight leg corresponding to the values given in part c.
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Problem 4. (25 points)

Two identical coils (each with zero resistance) are located near each other. Coil #2 is open
circuited.

When a 60Hz sinusoidal voltage of 120 Volts (RMS) is applied to coil #1, the coil #1 current is 6
Amps (RMS) and the voltage measured on the open-circuited coil #2 is 70 Volts (RMS).

(a) What are the self inductances of coil #1 and #2 in Henries?
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(b) What is the magnitude of the mutual inductance between coil #1 and coil #2 in Henries?
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(c) What are the current magnitudes in coil #1 and #2 if a short circuit is placed across coil #2
while the given voltage is applied across coil #17
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