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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) State the definition of power electronics and give 2 examples of its application. The 2

examples of power devices are DIODE and TRIAC. Draw their symbol and

characteristic.

(6 marks)

(b) 4 types of power electronics circuit are listed below. Explain each circuit function in

terms of electric power conversion.

iv.

Rectifier
AC voltage controller.
DC chopper.
Inverter.
(4 marks)

(c-)wThyrisior is one of the most important types of semiconductor devices. Draw the

symbol and the cons,truction of 3 p-n junctions.

Draw the thyristor characteristics graph and show the followings:

Gate Triggered Curve.

Forward Breakover Voltage, V.
Reverse Breakdown Voltage, V.
Latching Current, 7, .

Holding current, 1, .

(10 marks)
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Question 2
With reference to AC to DC converter

(a) With the aid of suitable circuit, explain briefly the operaticl)'h"‘qf"-_‘fhe uncontrolled half-
wave rectifier with R load
(4 marks)

(b) Sketch the waveform of the input voltage, V; output-voltage;-¥, and input current
i, and voltage across the diode, ¥, for the circuit in part (@).

(6 marks)

(c) A uncontrolled half wave rectifier has an AC source of 100.¥, . at 50 Hz. The load is

100 Q resistors. Determine:
i. the dc output voltage

(4 marks)
ii. the dc load current
B (2 marks)
iii. the ac load current
(2 marks)
iv. the input power to the rectifier TR
(2 marks)
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- Question 3
With reference to DC-to-DC converter

(a) - State the function of buck converter and booest converter.. =« oo 7
(2 marks)

(b) Sketch circuit diagrams for buck converter and boost converter. Label important

parameters in the circuits.
(4 marks)

(c) A buck converter with parameters L = 10mH, C = 50pF and R = 5Q is supplies with
- 24V input and operated with 0.6 duty ratio. ‘lts switching frequency is 150 kHz:

Calculate:
i. the output voltage,
(2 marks)
ii. the maximum and minimum inductor current.. .
| (2. marks)

(d) A boost converter with a 5 mH inductor has an input of 50V and an output of 125 V.
the switching frequency is 4 kHz and the output power to ;qe_ irf_esistor load is 125W.

calculate :
i. the duty cycle,
' (3 marks)
ii. the minimum and maximum inductor current :- N
(4 marks)

iii.. sketch the inductor current waveform over one (1) pefiod. Mark the minimum and
maximum values of inductor current based cailculation - made in.Part(d) (i). -
(3 marks)
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SECTION B (Total:40 marks) Cangsiicer 2
INSTRUCTION: Answer only TWO (2) questions. . :swex fo 0 0
Please use the answer booklet provided.

Question 4 G ar e T
With reference to the AC to AC converter

(a) With the aid of suitable circuit explain briefly the operation of a single phase AC voltage -

controller with resistive load
(4 marks)

(b) Sketch the waveform of the input voltage Vg output voltage V and output current

i, and voltage across the switch, Vsw for the 0|rcu|t in part (a)

(6 marks)

(c) The single phase AC voltage controller in Figure part:(a)-has .a 120V, at 50 Hz

source. The load resistance is 15Q. The delay angle a is 90° Determlne

i. the rms source current to deliver 500W to the load-

| (4marks)
ii. the rms and average currents in the SCRs, '
(4 marks)
iii. the power factor
(2 marks)
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Question 5
With reference to the AC to DC converter

. Controlled rectifier, which is also known as ac-dc converters ‘are .used-especially in variable
speed drives. Three phase controlled rectifiers are simple and less expensive and the
efficiency is in general above 95%.

- {a) Draw the circuits for the following single-phase controlled rectifiers below: ::

i.  Half-wave converter
ii.  Full-wave converter. g
- (b) A single phase full-wave converter is operated from 120V 50Hz supply. The:circuit has a
highly inductive load and following formulas are given: .. B
V,, =(2Vv, cosa)/m

Vrms = Vs

The thyristors are fired at three different firing angles G‘I.O,'lT/Z andTr. |
i.  Draw the input waveform to the circuit and draw the output waveforms for all firing
angles. . _
. . ii..  Evaluate the following quantities and fill in the table below..

Quantity - | a,=0 oy =1/2 a, =T

Average Output Voltage, V.

RMS Output Voltage, V,,

(c) Conclude about the DC voltage of the full-wave converter.
~ (d) Give the application of this circuit. . S B
(20 marks)
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Question 6 Erfpaws s omn e atamaed foaadnl s

With reference to the DC to AC converter

I B A T T B
NS . PR e Tatnoe

a. DC to AC converter or inverter is one of the elements in power electronics. Explain
the definition of inverter. Draw the block diagram and state 2 of their-application:-.

b. Draw the circuit of voltage source inverter and state the use of:capacitor in the circuit.

c. Draw the circuit of current source inverter and state the use of inductor in the circuit.
Cycloconverter is one of type AC to AC converter. Draw the single phase circuit

cycloconverter and sketch the input and output voltage across load.
. {20 marks)

END OF QUESTION
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