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10.

Answer ALL questions.
PART A'— (10 x 2 = 20 marks)
What is the inversion mode of converter?

What is meant by non-circulating current mode of operation of a dual
converter?

What is overlap? Why does it occur in the converter?
What is meant by operational freewheeling? When do you employ this?
What are the various control strategies of chopper?

An ideal single quadrant chopper operating in first quadrant is supplied with
power from a load voltage wave form consists of rectangle pulses of duration of
1 ms and over all chopping time period of three 3 msec. Calculate the voltage
ripple factor.

What are fhe applications of AC voltage controllers?

Draw the output voltage waveform of single phase AC voltage controller with
RL load.

What is forced commutation cycloconverter?

Define modulation index of PWM. What is its use?
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PART B — (5 x 16 = 80 marks)

Describe the working of single phase fully controlled bridge converter in

the following two mode (i) rectifying mode (ii) inversion mode. Sketch the

associated waveforms also. (16)
Or

A 1-® bridge converter is used for obtaining a regulated DC output
voltage. The supply voltage is 230 V and the firing angle is maintained at
60° so that the load current is 4A. Calculate,

(i)  DC output voltage, active and reactive power input.

(ii) DC output voltage, active and reactive power if a freewheeling
diode is connected across the load.

(iii) Drive the expression used. (Any One). A 6+6+4)

Discuss the effect of Source inductance on the performance of a three
phase fully controlled bridge converter and also. Derive an expression for

output voltage.. (16)
' Or

Briefly explain the continuous and discontinuous mode of operation of a

3® semi-convener with RL load. » (16)

(i)  Describe the working of zero voltage switching resonant converter

with necessary equivalent circuit. ‘ (12)

(i) Compare and contrast the ZCS and ZVS, 4)
‘ Or

(1) Design and describe the analysis of buck-boost converter. (8

(i) Explain the working principle of two quadrant operation of DC-DC
» converter with relevant waveforms. 8)

A single phase AC voltage controller feeds an RL load, the resistance
value is 2.5Q and L = 5 mH, the controller is supplied from a 220 Vv,

50 Hz supply for a =60 °. Determine,
(i) Conduction angle
(ii) Average output voltage
(ii1) RMS output voltage
(iv) Power factor.
Also drive the expression for the instantaneous load current.  (16)

Or

Explain the working of delta connected three phase AC voltage controller

with suitable power diagram. Also draw the relevant waveforms for
@=120°, | - - (16)

2 68275




[image: image3.png]15.

(a)

(b)

(1)  Show that the fuhdamental RMS Value of the phase output voltage

of low frequency M-pulse converter is E5 =E, (ﬂ) sin [ﬁ) . (8)
/4 b4

(ii) Derive three phase to three phase cycloconverter with relevant
circuit arrangement using 18 thyristors. (8)

Or

Describe the basic principle of operation of a single phase to single phase |
cycloconverter for both continuous and discontinuous conduction modes.
(16)
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