ECE 330 Exam #1, Fall 2014 Name: SO /a{ ~+ S on
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Section (Check One) MWF 10am MWF 2:00pm

1. /25 2. /25

3. /25 4, /25 Total /100

Useful information
sin(x)=cos(x—90’) V=2ZI S=VI"=P+jQ S, =\3W,1,26

0<6<180" (lag) I, =3, (@elte) Zr=Zsl3  p =4x107 H/m
~180 <8 <0 (lead) V, =3, (wye) ’

ABC sequence has A at zero, B at minus 120 degrees, and C at plus 120 degrees
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Problem 1. (25 points)

A single phase ac voltage source of 240 Volts RMS, 60 HZ supplies a 5 kVA, 0.7 pf lagging
load.

a) Find the complex power consumed by the load.

b) Find the complex impedance of the load.

¢) Find the magnitude of the current supplied by the source.

d) How many VARS from a capacitor bank are required to improve the power factor to 0.9
lagging?

€} What is the magnitude of the current supplied by the source after addition of above capacitor
bank?
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Problem 2. (25 pts)

A balanced three-phase, 480 Volt (line to line), 60 Hz, ABC sequence power system supplies the
following two loads that are connected in parallel:

Load #1 is a four-wire, wye-connected load which draws 84 Amps and 21kW of real power per
phase.

Load #2 is a three-wire delta-connected load which draws 150kVA (3-phase) of apparent power

at a power factor of 0.88 lag.
vy
Vawvygpod £y

a) What is the source line current if Load #1 is lagging power factor?
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b) What is the source line current if Load #1 is leading power factor?
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¢) What would the source line current be if power factor correction capacitors were used to
make the total power factor of both loads 1.0?
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Problem 3. (25 points)

The iron core in the following circuit has a relatjve permeability of 1000, cross-sectional area of
20cm?, and a mean length of 40cm. Neglect any leakage flux and all iosses. v,= 120 V rms at
60Hz (sinusoidal in time) is applied to the left coil.
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a) What is the peak flux and the peak flux density in the iron core?
b) How much current in the lcft coil (RMS magnitude) would be required to establish this flux?
¢) What is the current, i3, (RMS magnitude) through the 10 Ohm resistor?
d) What is the total current, i1, (RMS magnitude) in the left coil?
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Problem 4. (25 points)

In the figure below, N = 100, N, = 25. The reluctances of the left and right branches of the core
are each 1x10° H'. The gap, g, in the center post is 1 cm, and the cross-sectional area of the
center post is 4 cm?, Neglect fringing and the effect of the steel in the center post. The resistance
of the left coil (primary) is 1 ohm and the resistance of the tight coil (secondary) is 0.05 ohm.

a) Label voltages v, and vz and currents i and i, so that all se!f and mutual inductance terms are
positive. Assign dot polarities. Assign v, and i to the primary and v, and i to the
secondary.

b) Find L; (self inductance of the primary), L, (self inductance of the secondary), and M (mutual
inductance between coils).

¢) Treating this structure as a non-ideal transformer, draw the equivalent circuit with all
impedances referred to the primary (assume a 60Hz supply and use the frequency domain).
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