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1. (25 points)

Three single-phase loads are connected in parallel. The load voltage is v,,,, =170sin (12071).

The load characteristics are:
Load #1: 80 Amps (RMS) and 7kW of real power (inductive load) S=TFEIE +~f=.72&
Load #2: 8 kVA at 0.7 power factor lag | a 9

Load #3: (5+/2)Q
The impedance of each of the two wires that serves this combination of loads is (0.1 +7 O.I)Q.

a) Find the total real and reactive powers provided by the source (10 points)
b) Find the source voltage and current time domain quantities (10 points)

¢) Find the overall system power factor (5 points)
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2. (25 points)

T_he following three-phase, balanced loads are connected across a three-phase, wye-connected
source of 480 Volts (RMS — line to line):

Load #1: Wye-connected load with line current of 58 Amps (RMS) at 0.85 PF lag;
Load #2: Delta-connected load with 80 KW (3-phase) at 0.8 PF lag;

Calculate the following:

a) The total complex power (3-phase) consumed by both loads (5 points)
b) Total source line current RMS magnitude (5 points)

¢) The phase current RMS magnitude for each load. (10 points)

d) A delta-connected capacitor bank is added in parallel to make the overall power factor equal
to unity. Determine the required VARS per phase. (5 points)
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3. (25 points)

A magnetic piece with two coils is shown below. The permeability of the magnetic core is
infinitely large, hence the magnetic reluctance of the metal materials can be ignored. The
dimensions of the air gaps are summarized in the figure. Ignore fringing effects.

Gap 1: Distance: 5 mm; cross-sectional area: 1 cm®
Gap 2: Distance: 8 mm; cross-sectional area: 0.5 cm’
Gap 3: Distance: 5 mm,; cross-sectional area: 1 cm?

a) Label the dots on the two coils
b) Draw the magnetic equivalent circuit
c) Find the magnitude of the self-inductances and the mutual inductance
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4. (25 points)

Two identical but mutually coupled lossless (R=0) coils are connected in two ways, and the
inductance as seen by the combination is measured in each case.

a) In series with the undotted terminal of one coil connected to the undotted terminal of the
other coil. Leq=0.08 H.

b) In parallel with the dotted terminals connected together and the undotted terminals
connected together. Leq =0.05 H.

Find the self inductance of each coil (L), the mutual inductance between the two coils (M), and
the coefficient of coupling k.




