Problem 1 (40 pts.}
(@) Given Voo =100£10°V, 2 =5.25°00, and the following circuit in. a-b-c sequence. Find
Vab.laud o and rdal comples power delivered by this three-phase circui,
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(b A single phass, &0 Hz, 1000 V voltage source suppliss a load of 10 KV A at 0.8 PF lagging. Find the
value of capacitance in Farads of a capaciior connected in parallel with the load to improve the overall BE
to 0.9 lagging,
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(g} Write the loop equations for the foliowing, cireuil ™M

(d) A 10 kYA, 2400:240 Y wansformer has: Re=34k0, X, =25KL R, =90, X, =150 (all

guantities referred 1o the HV zide). The nansformer is supplying a load of kWA a8 0.2 PF leading at rated:
voltage of 240 V. Find voltage regubation and efficiency of this transformer at the given load.
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(i) Put the following equation im-state space form by defining x; =, &, =%, and ¥, = i,

Feli4Si-z+at =0

(i) For the systern in (§) with x,00) = 1, 25(0) = 0.5, and {0 = U, using Buler’s method with step size
A= (.1 to compute xy (0010, 200,10, a0d (0.1,

Xi(ea) = ‘t'li“._l =4 4 Ol wdb =
T
x5 (o) = Il{ﬂ*’ﬁ{“!‘?it;a: O 40w 0=

| 3
t3(0:4) = (o) + &F (20y =57+ 2= %2 )|

_ O+ ﬂ-ilihﬂ-in-'ﬂ-'?*iv-i}} = |- 028
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Problem 2 (15 pis.}

Ea, i‘P 3¢ Load
3¢ n 2500w
Sowhce 0.8 PF femh-?
c

z= 15'+J'15J1

b

ia) {10 pts.] The line-line voltage is 400 at 60 Hz, Phase sequence is a=b-c, Find a_’.u, Tabo1a. Take

}_-',.,. as referenos.
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(b) (5 pts) Find total comples poveer supplied by the source,
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Problem 3 {15 pts.)

(a) The smooth air gap machine shown below has the following electrical termumal relations:
Agy =Ly Ly vos 2600+ (M cos ).

Ag =(Ly =L cos 20, +{M sin )i,
A, = (M cos i, + (M sin @i, Ly cosddr,
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(i) {3 pis) Find the co-eneray W, . R
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{diy (3 pts.) Find the worgue of elecnic ongin T



() The energy of an elecromechanicnl system is given by W, (x,2) = 5247,

{1} (3 pt=.) Find the enerpy ransferred from the mechanical z?'st{m to the coupling field (i.e. the EFM)
a5 x meves from Tmto 2oyand eurvent 1 follows the path | = 8x7 amps.

(ii} (2 pis.} Find the energy transferivd from the electical system {i.c. the EFE) aver the same path.

(i) (3 pts.) Use the formula given for W, {x,2) directly to confirm that the tofal ehange in energy
AW iory over the prescribed pathiis piven by

AW i) = EFM oy 4 EFE



Prolilem 4 (15 pts.)

A1 MW A, GA00 V. 10 pole, wye-connetied, 60 Hz, 3-phase synchronous moter has x,= 1543 . 1y and the
load are such that the stator curment 5 95 A al a power facior of 0.8 leading with rated voltage at the
terminals. Meglact all losses.

{a) (4 pes.) Compute § and T,

(b1 {3 pis.) Compute the speed of roatgn of the motorin revolution per minote (rpm].

e} {4 pis.) Compute the Teactive power dozor Trom the power supply by the moter.

(d} (4 pts) Draw the phasor diagram that identifies Ia Vs, Ear, &, and the power factor angle 8.



Problem 5 (15 pis.)

The per phase equivalent cirenit of a 3 phase, 4 pole, 60 Hz, 460V (line-line) of a wound rotor induction

motor 1= given below,
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() (3 pts.)} Find the Thevenin equivalent eiréwt 1o 1he left of the dotted line.
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i) {3pes I the motor fons at 1740 RPM, Ond the value of slip .
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id) (3 pts)) Find mechanical power developed B,
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(&) (3 pes.) Find the torgque of electricorigin,
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