Massachusetts Institute of Technology
Department of Electrical Engineering and Computer Science
6.061 Introduction to Power Systems

Quiz 1 March 19, 2003

Problem 1: First, get the actual transformer ration:

Na 480
A 2 —3.464
v, \/§><240 3.46

Now the voltages on the secondary side must be:
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Then the voltage across the resistor is:

Vi — Vo = 240e773

Current in the resistor is thus
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On the left-hand side of the transformer:
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Io 2x 361
14| = [Io] = 2.894
Io|] = 2x2.89=5784

Problem 2: See the figure: the various voltages are simply constructed

e From Phase Terminal a to ground? 208 V



Figure 1: Template for your answer to Problem 1

AN N

240
an

Figure 2: Transformer Voltages
e From Phase Terminal b to ground? 120 V

e From Phase Terminal ¢ to ground? 120 V

Problem 3 1. To start we need to find the phase angle § across the line: Power transfer is:

10002
P = 000 sind = 50, 000
which implies that
. 1
sind = —
3
or T
5 = — = 300
6
Then 9
1
Q= 01%0 (1 —cosd) =10° (1 - ?) =13.4kVAR

2. Now we add capacitors. To make the power factor at the sending end unity we must
supply as much reactive power as was being supplied by the source:
106
©7 13,400

= 74.6Q



3. The currents must line up with the voltages. Since the voltages have equal magnitude
and a 30° phase shift, they will lie along the £15° lines on the chart. The currents
contributed by the capacitors are perpendicular to the voltages.Note that the sign of the
currents called out here is the opposite of what you would usually use. Also see that
Is+ Ics =1 and I, + Icp = Ig.
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Figure 3: Answer to Problem 3

Problem 4 This is part of an old homework problem! You should already know that the answer
is:
V,(t) = 1000e 1000t

Well, something like this...

.001 sec

Figure 4: Space for your answer to Problem 4



