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o Time:

_ commu:tam@n circuit and turn-off time of the device.

. Explaum the working of an aux1hary commutatioti circuit to turn off a thvristor with the
“help of a-circuit diagram and relevant waveforms.

The resmnant pulse commutation’ circuit in. Fig.4(c.) has a capacﬂance ¢ = 30 pF and

~ Sin(B—@)=Sin(a—6) exp(L R (o B) ) w1th usual notations.

Power Electronics "*-“~if§i-‘§’/

Max. Marks:100
Note : Answer any FIVE full questions.
List the major type of power electronic circuits and mention in each case the type of input
supply given and the output obtained. (08 Marks)

What are the peripheral effects of power electronic components and equipments? How to
eliminate them? (06 Marks)

Explain control characteristics of GTO, MCT, SITH with the help of waveforms and
circuit diagrams$ (06 Marks)
Explain the terms over drive factor (ODF) and forced beta (By) for a power transistor in
switching application. (04 Marks)
Name and explain various switching limits in case of power BJTS. With a -ircuit diagram,
explair amtisaturation control of BJT. Mention the improvement and drawback of this
arrangement. (68 Mark:)
Explain different methods of providing gate and base drive isolation. (08 Marks)

Using twe transistor model, explain how a small gate current can turn O a2 SCR when

blocking forward voltage? (06 Marke

Brief the working principle of a VJT relaxation oscillator with the o 4 ciren
: . L i
diagranr and show period of oscillation T~ RC log, I ] (06 Marks)
N .—‘Il
The 1nput voltage of fig.Q3(c ) is Vs =200V with load resistance of R = 3¢ The cad and

stray induetances are negligible. The thyristor is operated at a frequency o7 f; = 2 kHz. If
the requared ((11— =100V /psec and the discharge current is to be liniicd 0 100A,
t

determine 1} the value of Rs and C; ii) the snubber loss and iii) the pow :r rating of the
snubber resistor.

"(08 Marks)
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v Fig. Q3.(c) Bg«@
What i commutation? Dlstmgulsh between' turn-off - time - made available by the

(04 Marks)

(08 Marks)

inductanee = 4pH. The initial capacitor. voltage 1s Vg = 200V. Determine the circuit turn
off time “tg’° if the load current I, is 1) 250 A i) SOA. (08 Marks)

Discuss the working principle of a 1 ¢, Full wave controller wnh RL load, with the help of
a circuit diagram and waveforms. Derive the expressmn

o (08 Marks)
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(A

An ac voltage controll
voltage is Vs = 120V,
m = 75 cycles. Determine th
iil) average and rms current of thyristors.

i

er in Fig.5(b) has a resistive load of R
60Hz. The thyristor switch is on for n =
e i) rms output voltage ‘Vo’

EC42 .

-. 10Q and the rms input

25 cycles and is off for

it) input power factor PF and
(06 Marks)
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Fig 5(b) Fig.5(c)
c. A 1¢,Full wave ac voltage controller in fig.5(c ) has a resistive load of R = 10Q and th
input voltage is V, = 120V(rms), 60Hz. The delay angles of thyristors T,, T, are equal
Qi=a2=0 = /2. Determine i) the rms output voltage V,’ i) the input power factc: 5
PF, iii) the average current of thyristors Ia, and iv) the rms current of thyristor ‘Ir’. b
(06 Mark:
a. Explain the working principle of 14, semi converter with RL load using circuit diagrai: ]
and relevant waveforms. Derive expressions for load currents during time interv
0 < ot<2mn while evaluating itat ot=«a and ot = 7. (14 Mark !
b. The single phase dual converter in fig.6(b) 18 operated from a 120V, 6011z supply and tl ¢
load resistance 1S R = 10 Q. The circulating inductance [, =40 mh : delay angles a i
o = 60° and oy = 120°. Calculate the peak circulating current and the peak current ¢
converter 1. ) (06 Mark
. “;L 1 v
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— = er —__,__“L_—!-, I M
Fig.6(b) Fig.7(b) |
a. Describe the operation of step-down chopper with RL load. Derive an expression a. Us
. maximum ripple of continuous current. - ‘ (10 Mt gai
'b. -The chopper in fig.7(b) has a load resistance R = 0.25 Q, input voltage Vg =550V, D .
~ battery voltage E = OV. The average load current I, = 2004, and chopping frequf : 1)
£ = 250 Hz. Use the average output voltage to calculate the load inductance ‘L’ W ”)
would limit the maximum Joad ripple current to 10% of L. (16 M} ,11”-_
a. Explain the principle of operation of 1¢, inverter with the help of circuit diagramé ' Iezi
waveform. " QoM oo
b. What are the advantages of a current source inverter? (04Mi p e%
c. A single phase full bridge inverter using transistor switches has 2 resistive 10f ]
R = 10Q and the dc input voltage is 220V. Calculate 0 D IS
i) the rms output voltage at the fundamental frequency ii) the output poweE ‘)
iii) the average and peak values of transistor current. ©sN i1)
’ i Exp
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Eourth-Semester B.E. Degrce Examination, Dcc.08 / Jan.09
Power Electronics
Tune: 3 hrs. Max. Marks:100
Note :1. Answer any FIVE full questions.
2. Missing data may be suitably assimed.

I a  Explain briefly the different types of power electronic circuits. (05 Marks)
b. Discuss peripheral effects of power electronics equipments. (05 Marks)
¢. Explain turn-on and turn-off characteristics of SCR. (10 Marks)

2 a. Compare power MOSFETSs and bipolar junction transistors. (05 Marks)
b. Draw and explain thé dynamic characteristic of IGBT. (05 Marks)
X .. . : 3 , 1 A
c. Yﬂpr the BJT circuit shown in figure Q2 (c), if VBE(sat) =1.5V, VCE(SM) =12V, B=25,
VCC =10V, RC =10Q and RB =20€Q2. Find i) Minimum voltage off Vpg ~equired te:
ensure transistor saturation ii) On-state power loss in the transistor. (05 Maris)
d. Discuss methods of providing isolation of gate/base drive circuits from powsr circuits.
{05 Marks)
LA
N
F
[,/ l 208
Lo
Lo -
e
| Fig. Q3 (b)
3 a. With two transistor model explain switching action of thyristor. Derive an expression for
anode current. ' _ {10 Marks)
b.  The thyristor in figure Q3 (b) has a latching current level of 50 mA and width of triggerng
pulse is 50 psec. Find out whether the thyristor can be turned on successfully or not.
- 04 Marks)
c. Design UJT firing circuit shown in figure Q3 (c). The parameters of UJT are : ‘««"S =20V,

2

\ STV

YL S

n=0.66, I, = 10 pA, VV =25V, I =10mA. The frequency of oscillations is f =1 kHz.
The pulse width is t, = 40 psec. ' {96 Marks)
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a. Distinguish between natural commutation and forced commutation. (04 Marks)
b. Commutation circuit for an SCR by resonating load is shown in figurz Q4 (b). Check

whether the SCR will be self commutated or not. If SCR is self commutated, calcuiate the

voltage of the capacitor at the time of commutation. (06 Marks)
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Fig. Q4 (b) Fig. QS (d)
c.” With neat circuit diagram and waveforms explain the working of complementary

commutation. (10 Marks)

a. Draw the circuit of a single phase full wave AC voltage controller with “RL” load ang
sketch the output voltage and current and thyristor current waveforms. Derive expressiof
for RMS output voltage. Also explain its operation. (08 Marks

b. Distinguish between on-off control and phase control of AC voltage controllers. (04 M arks

c. An on-off type of AC voltage controller is operating with a resistive load of R = 10 an
the RMS supply voltage is 230 V. The controller remains on for 40 cycles and off 6f
cycles. Determine 1) RMS load voltage. i) Input power factor. (04 Marks

d. In the circuit of figure Q5 (d), if the load is 2 KW. 230 V, heater and V=230V, 50 H

Calculate 1) V, . ii) Power dissipated in the heater for o= 45°. (04 Mark:
- S

a. Explain with the help of waveforms, fully controlled single phase corverter with “RIL
load. (08 Mark
b. A single phase half controlled rectifier is used to supply power to a load of 10Q), fro
230V, 50 Hz AC supply at firing angle 30°. Calculate: 1) Average output voltay
i) effective output voltage iii) average load current. (05 Mark;
c. What is a freewheeling diode? What are the advantages of freewheeling, diode in rectiff.

circuits feeding inductive load. (03 Marl:
d. Draw the circuit diagram of a single-phase dual converter. What are the advantages a’

disadvantages of circulating current mode dual converter? (04 Mar]

a. Explain how DC choppers are classified with reference to load voltage and load curréf:;
‘ (10 Mar]

b. Write a short note on: step-up chopper. (04 Mm;;i;

c. A DC chopper, of type A has a resistive load R = 20Q and input voltage of 220 V. Wi
chopper remains on, its voltage drop is V(,h =1.5V and chopping frequency is 10 kHz‘?

duty cycle is 80%, determine i) Average output voltage ii) rms output voltage iii) chop§

efficiency iv) effective input resistance Ri. (06 Maig
a  With the necessary circuit diagram and waveforms. Explain the operation of single-ph§
half bridge inverter. (06 Ma}
b. Define the performance parameter of the inverters. ' (04 Mal

c. With a circuit diagram explain the working of single-phase current source inverter. \A}

are the advantages and disadvantages of current source inverter? (Note: CSI uj

transistor) (08 Mé

d. RMS value of fundamental component of output voltage in a single phase full brs

inverter employing displacement angle control is 80% of dc input. If there is one pulg
each half cycle calculate displacement angle ‘B’ (02 M;%-
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wpulsorily draw diagonal cross lines on the remaining;

Important Note : 1. On completing your answey J

2. Any revealing of identificatioa, appeal to evaluator and /or equations written eg, 42+8 = 5u, will be treated as malpractice.
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USN 06ECT73
Seventh Semester B.E. Degree Examination, Dec.09/Jan.10
Power Electronics
Time: 3 hrs. % Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A

1 Explain the control characteristics of SCR and GTO with circuit diagrams and wave forms
of control signal and output voltage. (08 Marks)

Explain in brief the different types of power electronic converter circuits and mention the
type of input supply given and its related output in each case. Also indicate two applications

in each case. (10 Marks)
What is secondary break down? (02 Marks)
Compare an SCR with BJT. (06 Marks)

For the switching circuit shown in Fig. Q2(b) calculate :
i) The forced B of transistor
ii) The minimum ODF if the manufacturer specified f3 is 10

iif) The power loss Pt of the transistor. (06 Marks)
Vee =100V; Vg =5V; Rg = 0.8 Q; Rc = 12Q; Vegsaty = 1.0 V; Vpgay = 1.5 V.
R
G R c

L
VE” '_L B Vee

Fig. Q2(b)
What is the need for isolation of gate drive circuits? Discuss the different methods of
providing isolation of gate drive circuits from power circuit. (08 Marks)

Explain the turn on mechanism of a thyristor using two transistor analogy and derive an
expression for the anode current in terms of transistor parameters. (08 Marks)
In the thyristor circuit shown in Fig. Q3(b) the thyristor has a latching current of 20 m A and
is fired by a gate pulse of width 50 ps. Show that without the resistance R, the thyristor will

fail to remain ON. Also find the maximum value of ‘R’ to ensure firing. (06 Marks)
20 )k
ooV -~ R
'[ 0.-$H
Fig. Q3(b)
With relevant circuit diagram and wave forms, explain the UJT relaxation oscillator.
(06 Marks)

With a neat circuit diagram and wave forms explain the working of a single phase fully
controlled converter with inductive load and continuous load current, also derive the

expressions or average output voltage and rms output voltage. (12 Marks)
Give the comparison between circulating and non circulating current modes dual converter.

(05 Marks)
What is the use of free wheeling diode in a converter circuit? : (03 Marks)

1of2
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PART -B

Explain the operation of impulse commutation with the relevant circuit diagram and
waveforms. (08 Marks)
The commutation circuit for SCR by resonating load is shown in Fig. Q5(b). Verify whether
the SCR will be self commutated or not. If the SCR is self commutated, calculate the voltage
of the capacitor at the time of commutation. (Assume the initial conditions

Ve (0-)=1(0-)=0). (08 Marks)
R
Ay

V=100V

R=10Q L

L=10mH Vv =

C=10pF l :,— c

Fig. Q5(b)

State the conditions under which a load carrying thyristor can be successfully commutated.

(04 Marks)

Draw the circuit diagram of a single phase AC voltage controller and explain the principle of
ON-OFF control, with the help of relevant wave forms. Derive the expression for rms output

voltage in terms of rms supply voltage and duty cycle of the operation of the controller.
(10 Marks)

An AC voltage controller has a resistive load of 10Q and rms input voltage 230V, 50Hz.
The thyristor switch is ON for 25 cycles and OFF for 75 cycles. Determine

1) rms output voltage ii) input power factor. (06 Marks)
Distinguish between ON-OFF control and phase control of AC voltage controller. (04 Marks)

Explain the principle of operation of a step up chopper with suitable circuit diagram and
waveforms. Derive the expression for average output voltage of step up chopper. (10 Marks)
Explain how the choppers are classified with reference to load voltage and load current.

(06 Marks)
A DC chopper has a resistive load of 20Q and input voltage 220V. When the chopper is ON
its voltage drop is 1.5 V and chopping frequency is 10 KHz. If the duty cycle is 80%
determine the average output voltage and rms output voltage. (04 Marks)

Explain the operation of single phase full bridge inverter with necessary circuit diagram and
waveforms. Derive the expression for its rms value of output voltage. (10 Marks)
Explain the performance parameters of inverters. (06 Marks)
A single phase full bridge inverter has a resistive load of 2.4Q) and the DC input voltage of
48V. Determine

i) rms output voltage at the fundamental frequency

it) output power. (04 Marks)

* ok ok % %
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