Problem 1 (30 pts.)

a) If v(t)=200cos(377-10°) and i(r) =10 sin (377t +125°), find the complex power
P+ j0  PF (specify lead or lag)
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.r b) Two loads in parallel, 10 kVA at 0.8 PF lag and 16 kKW at 0.8 lead are supplied by a

source ¥ =100020°. Find the total current (magnitude) supplied by the source and
__I PL ﬁ:, the combined PF (specify lead/lag).
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e) Two coils which are coupled have L =10 mH, L, =20 mH, and M =14 mH. Find
the coupling coefficient k.
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) Put dot markings on the coils.




Problem 2 (35)

A three phase wye-connected load of 12 kKW at 0.8 PF lagging is connected in paralle]
with another three phase wye-connected load of 24 KV A at 0.6 leading. The line to line
valtage is 440 V.

(15) (a) Find (1) total complex power, (ii) PF (state lead or lag) and (iii) the line
current.
(15) (b) Assuming J*_ is reference phasor, compute the line currents in each load
and the total line current in phasor form. Draw a phasor diagram.
(5) (c) Find KV AR needed to make the PF unity. Is it inductive or capacitive
kVAR?
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Problem 3

A 4200240V, 4.3 KV A, 60-Hz, single-phase transformer 15 used to supply a 4.8 KV A load
with a power factor of 0.8 lageing at rated voltage of 240 V.

a) If wou assume the transformer is ideal, what would be the magnitude of the
expected primary side (430 Volt side) current?

b) Again, if you assume the transformer 15 ideal, what is the apparent impedance of
the load viewed from the primary side of the transformer?

Mext, the transformer 15 tested to determine its parameters. The parameters, all referred
to the high side, are found to be By, =302, X = 482, B, = 6KL), and X, = 3K,
Assuming the same load as mentioned above and using approximate equivalent circuit

) What 13 the primary (high) side terminal voltage magmiude needed to supply the
load at a voltage of 240 V7

d) What is the transformer’s efficiency () for this load?

&) Finally, the load 15 accidentally shorted, resulting m a new load of 0 kKVA (but
with lots of current). Assuming the primary high side voltage during the short i3
480 VW, what are the transformer’s total power losses during the short (before the
circuit breakers trip).
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