Document No : UniKL MFI_SD_AC41 CON FlDENTIAL

Revision No: 02
Effective Date: 01 December 2008

SET AW

UNIVERSITI KUALA LUMPUR
\ ; Malaysia France Institute

FINAL EXAMINATION

JANUARY 2010 SESSION
SUBJECT CODE . FLD 30102
SUBJECT TITLE : POWER ELECTRONICS
LEVEL . . DIPLOMA
TIME / DURATION : 9.00am - 11.30am

~

(8 HOURS )
05

DATE © ) : 05 MAY 2010

INSTRUCTIONS TO CANDIDATES

»

~ 1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This questions pavper consists of TWO (2) sections. Section A and B. Answer ALL
questions in section A. For sections B, answer TWO (2) questions only.

6. Answer all questions in English.

7. Formula is appended.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

(@ . Referring to the block diagram in Figure 1, define the power electronics

Load
— {
Vo, ia
. <

< . Figure 1

o= - (8 marks)
(b) List six types classifications of power electronics switching devices

' (6 marks)

(c) Draw a full-wave bridge rectifier circuit and explain the operation of the circuit

(6 marks)
Questiort2

(a) " List four performance parameters of a rectifier and explain the significance of

efficiency of rectification

(7 marks)
(b) List three advantages of a three-phase rectifier over a single-phase rectifier
(3 marks)
(c) Prove that the average output voltage (V) of a single phase half-wave controlled
rectifier with resistive load Vdc = gﬂ(l +cosa) .
V4
¥, = L,]V sin wtd(wt)
dc 271"1 m
(10 marks)
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Question 3
(@), . Draw a circuit diagram of single-phase full-bridge inverter and sketch output of the
inverters
(6 marks)
(b) Referring to Figure 2,
(i)b Name the circuit diagram
(1 mark)
(ii) Explain the operation of Phase Confrol of the circuit
(5 marks)
< T1
. L 12 % RL
h . ‘ Figure 2
(c) List three‘applications of dc to dc converter, name the converter in Figure 3 and
explain the operation of the circuit if S is switched on and off.
T Y YY)
S L
: UL 1 +
v, D C = RL§ y
Figure 3
(8 marks)
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SECTION B (Total: 40 marks)

* INSTRUCTION: Answer TWO (2) questions only
Please use the answer booklet provided.

Question 1
A Three phase bridge rectifier is connected to a resistive load is operated. The rectifier
delivers 90A at Vg, = 561.4V, Determine

i “the efficiency

ii. the form factor

iii.  the ripple factor

iv.  the transformer utilization factor

v. the peak inverse voltage ~°

Vi. the peak gurrent through a diode (given Iy = 0.318 X ly)

3By,

/4

. Given, V,

c

(20 marks)

-~ ‘ »
Question 2

The ac volfage controller in Figure 4 is used for heating a resistive load of R = 10 Q and the
input voltage is Vs = 240 V (rms), 60 Hz. The thyristor switch is on for n = 20 cycles and is
off for m = 80 cycles. Determine

i the rms output voltage V,
ii. the input powérfactor (PF)
iii. the average and rms thyristor currents
(20 marks)
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Tl
1|
. i
oO—>»—
N~ + T.z +
-iK}‘- lo
VS VO R
N O
Figure 4

Question 3

The DC con{/erter in the Figure 5 has a resistive load, R = 20 Q and input voltage, Vs = 240
V. When the converter switch remains on, its voltage drop is Ve, = 1.5 V and the chopping

frequency is 5 kHz. If the duty cycle is 70%, determine

- L3

i~ the average o.utput voltage
ii. the rms output voltage V,
iii. . the converter efficiency
i\;. the effective-input resistance R;
(20 marks)
. RS + VH
i " o !0
d SWITCH

O "3

Figure 5

END OF QUESTION PAPER

FLD 30102 POWER ELECTRONICS 4



JANUARY 2010

APPENDIX

Performance Parameters of Rectifiers Formula

1 PDC - ID'CVDC

28 Pyco = T Vopus

19. ;;F:M

S

N

11, pF = Lren _ oo,

RMS

12. PF = COS¢,COS@,COSgp,
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