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SECTION A (Total:60 marks)

INSTRUCTION: Answer ALL questions
Please use the answer booklet provided

Question 1
With reference to introduction of power electronics

(a) Explain the definition of power electronics and draw the block diagram of power

electronics system
(6 marks)

(b) Explain FOUR (4) basic types of power converter and provide names in common
usage and explain the function at each circuit in terms of electric power conversion.
(8 marks)

(c) Explain THREE (3) characteristic of ideal switch. Hence, state three (3) types of

diodes switch.
(6 marks)
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Question 2
With reference to AC to DC converter

(a) Explain the operation of single phase half-wave uncontrolled rectifier with R load

using suitable circuit.
(4 marks)

(b)  Sketch the waveform of the output voltage, V, , input current i and voltage across

the diode, 7, for the circuit in part (a). Use APPENDIX I.
(6 marks)

(c) The controlled single-phase half-wave rectifier circuit of Figure 2 has a resistive load
and has an ac source of 240Vrms at 60Hz. The load is a 30Q resistor:

i. Determine the delay angle such that the average load current is 2.5A

(4 marks)
ii. Determine the power absorbed by the load.

(4 marks)
iii. Determine the power factor

(2 marks)

Figure 2
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Question 3

With reference to DC-to-DC converter

(a)

(b)

(c)
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Explain the function of buck boost converter for DC-DC converter.
(2 marks)

Sketch circuit diagrams for buck converter and boost converter. Label important

parameters in the circuits.
(6 marks)

A buck converter of figure 3 has an input of 50V and output of 25V. The switching
frequency is 100 kHz and the output power to a load resistor is 125W. Determine:

i. Duty ratio
(4 marks)
ii. The value of inductance to limit the peak inductor current to 6.25A
(4 marks)
iii. The value of capacitance to limit the output voltage ripple to 0.5%
(4 marks)
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SECTION B (Total:40 marks)
INSTRUCTION: Answer only TWO (2) questions.
Please use the answer booklet provided.

Question 4

With reference to the AC to AC converter

(a) Explain briefly the operation of a single phase AC voltage controller with resistive load

using suitable circuit
(4 marks)

(b)  Sketch the waveform of the output voltage, 7, , output current i, and voltage across

the switch, Vsw for the circuit in part (a). Use APPENDIX 1.
(6 marks)

(c) The single phase AC voltage controller in part (a) has a 480V, at 60 Hz source.

The load resistance is 50Q. The delay angle a is 60° Determine:

i. The rms load voltage

(2marks)
ii. The power absorbed by the load

(2 marks)
ii. The power factor

(2 marks)
iv. The average and rms current in the SCRs

(4 marks)
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Question 5
With reference to the DC to DC converter

(a) Explain the function of buck-boost converter
(2 marks)

(b) The output voltage equation of buck-boost converter is given below. Referring to the
given equation, state the condition where the value of duty ratio affects the value of

D
o= (1‘:‘5)

output voltage is:

(4 marks)

(c) A common buck-boost converter circuit diagram is shown in figure 5. With the aid of
suitable equivalent circuit diagrams, explain the operation of buck-boost converter

during the switch is closed and opened.

(6 marks)
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Figure 5

(d) A buck-boost converter in figure 5 is supplied with 60V input and produces an output
power of 200W. Its maximum inductor current is 10.3 A. Calculate the duty ratio

(assume the value of output voltage is negative) and the minimum inductor current
(8 marks).
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Question 6

With reference to the DC to AC converter

(a)

(b)

(c)

(d)

DC to AC converter or inverter is one of the elements in power electronics. Explain
the definition of inverter and draw its block diagram. Hence, two (2) of their

examples.
(5 marks)

Sketch voltage source inverter circuit and explain the function of capacitor in the

circuit.
(5 marks)

Sketch the circuit of current source inverter and explain the use of inductor in the

circuit.
(5 marks)

Cycloconverter is one type of AC to AC converter. Draw the single phase circuit

cycloconverter and sketch the input and output voltage across load.
(5 marks)

END OF QUESTION
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HALF-WAVE RECTIFIER
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BUCK AND BOOST CONVERTER
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APPENDIX 1
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APPENDIX I1
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