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TION "A"

[20 Q. x 0.5 = l0 marks]

Choose and encircle in the most appropriate option from each set ofchoices

Which of the following is an example of controlled tum-on and uncontrolled tum off
device?
a. Diode. b. SCR. c. MOSFET. d. IGBT.

The time constant (t) for a circuit which consists of a diode with an RL load in seriesis-
a. L/R. b. R/L. c. RL. d. l/RL.

3. For a diode, reverse recovery current time is defined as the time between the instant diode
current becomes zero and the instant reverse recovery current decays to
a. Zero.
c. 25% of Iw.

b. l0% ofreverse peak cunent (Iru\a)

d. 15% of Iru,,l.

4 The voltage across capacitor, vc and current, i when
switch, S is closed at t=0 , if capacitor is initially
charged with voltage V6 with upper plate positive as

shown in figure is
R
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b. -Vo. Vo/R. c. -Vo. -Vo/R. d. Vo.Vo/R.

A single phase one pulse diode rectifier is feeding an RL load with fieewheeling diode
across the load. For conduction angle, P the main diode and free-wheeling diode would
conduct respectively for
a. n,r-p. b.n,p. c.!-tE,tl. d.r,p-r.

In a thy'istor
a. Latching current, IL is associated with tum off process and holding current, In with

tum on process.

b. Both Ir and IH are associated with tum offprocess.
c. L is associated with tum on process and holding current, Is with tum off process.
d. Both Ir- and Iu are associated with tum on process.

For a three phase half wave converter, the average output voltage is given as

". ffr*cosc) b. lIeI(t+cosa) c.f(cosa) a.f(coso)

For a three phase converter, which of the following offers four quadrant operation
a. Half wave converter. b. Semi converter.
c. Full converter. d. Dual converter.
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a. 0, Vo/R.
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9 The firing sequence for a three phase full converter with firing angle o = 00 is
a. 600, 1200, 1800,2400,3000,3600. b. 1200, 1900,2400,3000, 3600,4200.
c. 1500, 2100,2700,3300, 3900, 4500. d.2100,2700,3300, 3900, 4500, 5100.

10. Each diode ofa 3 phase half-wave diode rectifier conducts for _
a. 600. b. 180". c. 1200. d.90o.

I l. The maximum value ofphase voltage for a three phase 1200 voltage source inverter is
a. V./3. b.2V./3. c. V'. d.YJ2.

t2 In dc choppers, if Tol is the on period and f is the chopping frequency, then output
voltage in terms of input voltage V is
a. V*Tou/f. b. V*f/Tor.r c. V/f *T. d. V*FToN.

13. The cycloconverter requires natural or forced commutation as under
a. Natural commutation in both step up and step down cycloconverters
b. Forced commutation in both step up and step down cycloconverters.
c. Forced commutation in step up cycloconverters.
d. Forced commutation in step down cycloconverters.

t4. The input power to the step down converter equals the output power from the converter
under lossless condition and is expressed as

a. p=kVs2/R. b.p=kVs/R. c.p=Vs2/k*R. d.p=k:ivsrDlR.

15. The thyristors on same leg of for a 1800 conduction mode three phase inverter conducts
for an interval of and the maximum value ofphase voltage obtained is

a. 180 degree,2VJ3.
c. 120 degree,2\'/J3.

b. 180 degree, VJ3.
d. 60 degree, 2VJ3.

16. In a sinusoidal pulse modulated (SPWM) inverter there a N pulses per half cycle if
a. Triangular carrier wave peak coincides with zero ofreference sinusoid waveform.
b. Triangular carrier wave zero coincides with zero of reference sinusoid waveform.
c. Triangular canier wave peak coincides with peak of reference sinusoid waveform
d. Sinusoid reference wave peak coincides with zero of carrier triangular waveform.

The load current is continuous for a three phase half wave converter with resistive load
for delay angle
a. x> tt/6. b. x> n/6. c. x< nf 6. d.. x< tr/6.

If the chopper frequency is 200 tlz and Ton is 2 ms, the duty cycle is
a.0.4 b. 0.8 c. 0.6 d.0.2

A step down chopper is operated in the continuous conduction mode in steady state with
a constant duty ratio, D. if V" is the magnitude olthe dc output voltage and V, is the
magnitude of dc input voltage, the ratio Vq/V. is given by
a. D. b. l-D. c. l/l-D. d.D/l-D.

An ideal rectifier should have rectification efficiency, effective rms value of ac
component of output voltage, ripple factor, transformer utilization factor and total
harmonic distortion respectively
a. 50%o,0,0,1,0. b. 80%,0,0,1,0. c. 100%,0,0,1,0. d. 100%,0.5,0.5,0.5,0.s.

17.
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SECTION "B"
[5Q.x3=49."1L.,

Attempt Alr'l F/l/E questions. lssume any suitable data if required.
s

L
a. A diode circuit as shown in Figuie I below

with capacitor having an initial voltage; Vc
(t=0) = Vo = 110V, capacitance, C = 10 pF; and
inductance, L = l0 pH. If switch S is closed at t D

= 0, determine (i) peak cunent through the
diode (ii) conduction time of diode, and (iii)
final steady state capacitor voltage. I+l+l=3I

L

2

Vc

Figure 1. Diode circuit with LC load

b. Describe the static reverse blocking state, forward blocking state and forward
conduction state ofa thyristor showing I-V characteristics. [5]

lTl T1

+
to

R.

Figure 2. Single phase ac thyristor switch

b. A single phase transformer with secondary voltage of 235V, 60 Hz delivers power to
a load R=100O through a full wave controlled rectifier circuit. For a firing angle
delay of600, determine (i) rectification efficiency (ii) form factor and (iii) transformer
utilization factor. u+l+1=31

P.T.O.

+

a. A single phase ac switch with configuration as shown in Figure 2 below is used

between a l20V-50H2 and an inductive load. The load power is 15 kW at a power

factor (pf) of 0.89 lagging. Determine (i) peak thyristor current, I, (ii) average

thyristor current, I", (iii) rms thyristor current, Irms (iv) Peak 1nr.r5s Veltage of
thyristor (PIV) and (v) firing angle of thyristors. Tr and Tz. [+l+1+l+l=5]

+
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a. Plot the load voltage, load current and source current waveforms with reference to
source voltage considering discontinuous load current for a single phase full
converter feeding RL load. Assume the firing angle to be 150 and extinction angle to
be 1900.

t4l
b. Prove that for a step up converter, output voltage Vo = Vin * [1/( l -K)]; where Vu is the

input voltage to the converter and K = ToN / T is the duty cycle of the converter. Plot
the source voltage, source curent, output voltage and output current waveforms
considering RL load.

t4l

a. A step up chopper has input dc voltage of 220 Y and output dc voltage of 600 V. If
the non-conducting time ofthe thyristor chopper is 90 ps,

i. Compute the pulse width of the output voltage.
ii. In case pulse width is halved for constant frequency operation, find the new

output voltage 12+2=41

b. A single phase voltage controller using integal cycle control has input voltage of
230V, 50 Hz and a load ofR = 15C). For 6 cycles on and 4 cycles off, determine

i. rms output voltage.
ii. Input power factor. [2+24]

a. A single phase half wave controlled rectifier is connected to a 220V source. Calculate

the firing angle necessary to deliver 500W power to a 250 load. t4l

b. "The maximum phase voltage, V"" for a three phase 1800 mode bridge voltage source

inverter is 2V/3, where V" is the supitly input dc voltage". Prove the statement with
an illustration for only one phase voltage, Vun for conduction period ofO to zr only. [4]

a. Explain class A and class B chopper along with its quadrant operation. Plot its output
voltage and current waveforms. [4]

b. Explain the working principle of a three phase full wave controlled rectifier with
input and output voltage waveform with a resistive load for a firing angle of00. t4]

5
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