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4. The rotor of a four-pole synchronous generator is rotating at a mechanical speed of 1800 r/min
(a) What is the frequency of the generated voltage in hertz and in radians per second ? {10%)
(b} What mechanical speed in revolutions per minute would be required to generate voltage at a frequency
of 50 Hz ? (7%)

5. The nameplate on a 450-V 55 HP{Horse Power) 60 Hz four-pole induction motor indicates that its speed at
rated load is 1760 r/min. Assume the motor to be operating at rated load.
{(a) What is the slip of the rotor? (10%)
(b} What is the frequency of the rotor currents? {7%)
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A boost (step-up) converter has the following specifications: input voltage Vi,.= 12V,

output voltage Vour= 50V, output rated power Pout = 120 W, and switching frequency

fsw = 100 kHz. The converter is operated at steady-state continuous conduction mode

under full load condition.

(a) Determine the duty ratio. [5]

(b) Determine the minimum output capacitance so the output voltage rippie AVou

{peak-to-peak) is 1% of the Vou. [5]

(c) Determine the maximum input current if the inductor is 400uH. [5]

{d) Explain weather the converter is operated in discontinuous mode or not when
the output power Pout = 25 W. [5]

(a) Please draw the circuit diagram of the flyback converter with a “RCD snubber” to
mitigate the voltage spike caused by the leakage inductor of the transformer. [5]

{b) Explain the operation principle of the RCD snubber [S] and the design guide line
for selecting the values for C. [3]
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