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EE 330 (Spring 2012) Examination 1
Name ’Z@IV /4

Instructions: Show all work for full credit. Write answers in indicated places. Attach equation sheet to exam.

1) The linear DC machine shown has: B=250mT, /=0.5m, R=1.5Q, myy =1 kg, & Vp=60V. With the
brass bar initially at rest, find the current iy, induced voltage einq 0, and force FO onthe baratr=0". Ifa

force of 2a, (N) is later applied to the moving bar, determine the steady-state current ig (direction per

figure), vector velocity v, and induced voltage einqss across the bar (show polarity on figure). Is the

machine acting as a motor or a generator? Also, find the power supplied by the battery Ppay, power
delivered to the bar Py, and the overall efficiency (%) at steady-state.
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2) A 60 Hz, 180-kVA, 240/2500-V s step-up transformer has per-unit equivalent circuit parameters of
Rseries = 0.013, Xeries = 0.06, X = 46, and Rc = 64. Using this information, calculate and sketch a fully-
labeled approximate transformer equivalent circuit (with units) referred to the secondary side. What is
the turns ratio a? Next, a 160-kVA load with a power factor of 0.75 lagging is connected to the
transformer. Assuming that the load is receiving the rated secondary voltage (use as reference),

determine the phasor load current I, & primary voltage 7,, and voltage regulation VR (%). Extra
credit: Determine the core losses Peore, resistive line losses Py, and efficiency 7 of the transformer.
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3) For the 3¢ circuit shown, I7ab =V, £0°, V =V, £-120°, V =V, £-240° with V,=480V ., Ry =

02Q,Xr,=0.6Q,and Z, =3+ j2Q. Determine the magnitude of the line currents I;, magnitude of

the line-to-line ¥y, 1p and phase V41p voltages for the loads, magnitude of the voltage drop on the
transmission lines Vjine, total complex power S, ,, for the loads, total complex power S, . for the lines,
and the power factor pf'seen by the source.
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3) continued

"/;L/ﬂ = ,Z;/auja 6) :(é%z[_-ﬁ:l/j/a,zﬁo,c}
= 42,5095 /9542 T7NF229° if..c

Ve

Vet = 7.(3+,1) = (cn2]/<9r }/gU Z‘/Z{?‘//S’ZL-K.M??/’

{4 o >
Vio =43 Yo = 4197478 Uins G L0

———

- gl 4 _ ¢ oﬁ g %, ©
S L35 - 3L - sl
Jou

‘up
— 73}865 9{ 33,6?0 VA = 4046589 1“)' 22/05.9 U

-

Stme = 35, =3 U, L" = 3(uzs0551257°) ¢ u(r697)
= 85716/ TISeS”VH = 230,04 81319 UA

;'OT - g;o‘”{ +§1me - §;8807LZZ_O_7‘/
pF = cos 35,073857° = 0.726( /257iy

I= &?"z /3/;.«] Vieip= L//?‘ -‘—)LS MLm/ Viip= Z‘/Z 37(44{ Vine = L/Z. S5/ I//Lmj

5. - 48, 866/3327" 1kvA 5, - B.57 (2156 1vp
70.66+3 1711 kVA (RSN

w=_0.776l [a59ins




