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Please illustrate the block diagram with the basic functions of a typical switching-mode

power supply (SMPS) and explain. (20%)

. A single-phase AC supply of 120 Vrms, 60 Hz supplieé a resistive load of 22 Q through an

ideal single-phase, ftlll—wave, full-bridge rectifier. Please calculate (a) the average value of
thevﬁload current, (b) the maximum value of the load current, and (c) the root-mean-square

(RMS) value of the load current. (20%)

. Two three-phase squlrrel cage rotor induction motors (SCRIMs) and a three-phase
: synchronous motor (SM) are connected to a three-phase, 69 kV, 60 Hz infinite bus through

“a three-phase transmission line and a three-phase step-up transformer. The first SCRIM

consumes 100 MW ;?‘t a pbwer factor of 0.707 lagging, the second SCRIM consumes 200
MW at a power factor of 0.8 lagging, and the SM consumes 150 MW at a power factot of

0.8 Ieadmg Please solve for (a) the current of the transmlssron line and (b) the equrvalent

power factor of the combmed load. (20%)

A three—phase 220—V 60—Hz 8-pole, 15-hp (1 hp =746 W) induction motor operated at the

‘frequeney has a full-load slip of 5%. Please compute (a) the synchronous

~ speed (rpm) ;(b) the ‘.full load speed (zpm), (c) the rotor frequency under full-load condition

(Hz), and (d) the shafc torque under the rated load (N'm) of the induction motor. (20%)
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5. The swing equation of one of the two interconnected synchronous machines (SMs) can be

H, d°5,

—f— % =P,—-P, whefe H,, 5/;, P, and P, are the inertia

written as, respectively,

constant, the power angle, the mechanical input power, and the electromechanical power of

the &-th SM, respectively. Please use 6= & — & as the relative power angle between the two

X ‘ ; : 2
SMs to obtain the equivalent swing equation 4 5
. . 7Z' 0

=P —P thatis equivalent to that of

a smgle SM Please derive the expressions for H, Pm, and P. in terms of Hyi, Py, and P,

Where k=1, 2 (20%)




