ECE 430 Exam #1, Spring 2010 Name: 6 [ $104
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Problem 1. (25 points)

A balanced, symmetrical 208 V (RMS Line to Line), 3-phase, 60 Hz source with ABC sequence
is supplying the three-wire (not balanced 3-phase) load shown below.
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Resistor R is fixed at 100 Ohms. Impedance Z is specified as a multiple k R, where k could be
positive, negative, or even complex.

a) If k = 1, what are the three line current magnitudes, and what is the total three-phase real
power consumed by this load? (12 points) et
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b) What value of k, if any, will produce balanced three-phase line currents with this connection?
(13 points)
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Problem 2. (25 pts)

Three loads are connected in parallel across a 60Hz, 3-phase source at 208 Volts (RMS Line-
Line).

Load #1: Delta-connected load with 12 Amps phase current at 0.9 power factor lag
Load #2: Wye-connected load with 20 Ohms per phase pure resistance
Load #3: Delta-connected load with 3,000 Watts plus 1,500 Vars of power (3-phase)
a) Find the line current magnitude for each of the three loads (8 points)
b) Find the source line current magnitude (8 points)

¢) Find the value of capacitive VARS (3-phase) that should be added in parallel to these
three loads to make the overall power factor 0.95 lag (9 points).
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Problem 3. (25 points)

A magnetic core with two coils is shown below. Magnetic core reluctance, Re, electrical
resistances, Rs, Ry, Ry, and winding turns, N;, N, are known.

a) Label the dots on both coils (4 points) (Ste Firnrt \
b) Draw the magnetic equivalent circuit (Neglect leakage flux) (4 points)
\ A -4 4¢)/€a7l“212 =0

, d NL
/l)'/ /fan‘%’%:f"’[ -J/‘:- _,,-/-m i{/ -
ir T R, A

'\’Z[‘f' on ‘f’&,):___t\lzeié . M2y *”&sz

d) Write the two equations for Vs in terms of I; and I, (8 points)
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Problem 4. (25 points)

A two-coil system is shown below. You can neglect the leakage flux, but the core has some

reluctance that you need to compute.
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|Coil resistances are negligible
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If a 120 V (RMS), 60 Hz sinusoidal voltage source is applied to coil 1, and a 2 ohm resistor is

connected across the terminals of coil 2. Find the following quantities in time domain:

a) The magnetic flux, ¢, in the iron core (5 points) use Cw Flux
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b) The magnetic flux density, B, in the iron core (5 points)
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'#) d) The primary coil current, i; (8 points)
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