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QUESTION 1

a) Figure 1 shows a block diagram of a converting system using circuit ‘X"

AC CIRCUIT DC

VOLTAGE X’ VOLTAGE
(INPUT) (PROCESS) (OUTPUT)
Figure 1
i.Identify circuit ‘X’ (1 mark)
ii. Explain the function of circuit ‘X’ (2 marks)
iii. Classify two (2) types of circuit ‘X’ (4 marks)

b) Base on table 1 below , draw the converter circuit for the criteria mentioned. (6 marks)

Table 1
Type Controlled
Supply Single Phase
Output Full wave Bridge
Load R
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c) Figure 2 shows the circuit of half-wave with RL load and freewheeling diode. Given

Viuppy = 300sin 314 t, R = 150 and the inductor value is too large.

’+ Vp —~|
O ~——O— > -
+ + D, Io *
R VR
v, Hg vy =V, sin wt ——;—
L U[
o— Lo —
Figure 2
i.  Explain the circuit operation. (6 marks)
ii.  Describe the function of freewheeling diode in this circuit (2 marks)
iii.  Sketch the waveform of voltage input and output (8 marks)
iv.  Calculate average load voltage, Vavg (3 marks)
v.  Calculate average load current, Lovg (2 marks)
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QUESTION 2

a) Define DC Chopper (3 marks)
b) Explain three (3) type of non isolated DC chopper topology. (6 marks)
C) Sketch the circuit of boost converter during turning on and off condition. (4 marks)

d) A buck converter is supplied from 25V battery source. Given L=400uH,
C=100uF, R=20 ohm, fs=20kHz and D=0.6.

i. Explain operation of the circuit during ON and OFF switching state

complete with the circuit diagram. (10 marks)
ii.  Calculate voltage output produce by the circuit. (2 marks)
ii. ~ Sketch the waveform of voltage input and output (8 marks)
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QUESTION 3

a) By referring to Figure 3 below :

Ti Dy Ts D
Q1—{K} 93”"@ ’
>l
A
= Ve Vac
B {
Ta T, D-
D 2 2
ELCHES €
Figure 3
i.  Name the inverter (2 marks)
ii. Explain operation of the inverter circuit with R load (6 marks)
ii. State three (3) basic type of switching scheme for this inverter (3 marks)
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QUESTION 4
a) Figure 4 shows the block diagram of electrical drive system.

Source — p Power modulator—sNMotor —» Load

Control unit «——— Sensing unit

!

Input command

Figure 4
i. Give two (2) types of electrical drive (2 marks)
ii. State two (2) advantages of modern electric drive (2 marks)
ii. Explain any two (2) parts in the block diagram (6 marks)

b) Explain operations of quadrant 1 and 3 in 4 quadrants mode of electrical motor including

their application in real life. (6 marks)

c) Explain three (3) methods to control the speed of series and shunt dc motor. (6 marks)

End of question
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LIST OF FORMULAS
Ohm’s Law V=IR
Uncontrolled rectifier Vin
Vosug =—
, T
PL = Iﬁwn& R
VO, s = _i‘:ﬁ
Vm .
VOﬂ_vg = E * (1 — COoS 3)
2V,
oavg = T
Vin
Vorms = ﬁ

T v
Controlled rectifier VO = 2_;?; « (14 cosa)

PL = Iz-rms R
V., | a sin(2a
2 T 2
Vou,, =—"*(cosa)
DCchopper P=1V
Ly (r,a-Dr
Lmax — ¥ R 2L \
f v 1 (1-D)T
Lmmin — ¥ Q@ R 21
VO = D(Vi‘ﬂ)

V __( Vin)
9" \1-p




POWER ELECTRONICS & DRIVES (DEE 3133)

CONFIDENTIAL

V,(1—D)T?
AV, = 2= :
o 8CL
. AV~ V,DT?
" RC_
: (1-D)r-
r=—
8CL
B DT?
"TRe
I _ Vi'n
L= t(/1 — DR
7, =2
L™ R

Voltage divider

Current divider




