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1. 
A thyrister string is made up of a number of SCR’s connected in series and 
parallel. The string has voltage and current ratings of 11 KV and 4 KA 
respectively.  The voltage and current ratings of available SCR’s are 1800V and 
1000A.  For a string efficiency of 90%, calculate the number of series and parallel 
connected SCR’s.

2. a)
Describe the operation of a single phase two pulse mid point converter with relevant waveforms.  Derive an expression for average output voltage.

    b)
A single phase fully controlled bridge converter is supplied at 230V, 50Hz, with source inductance of 2mH. Neglecting resistance voltage drop, when the converter is operating at a firing angle of 450 and the load current is constant at 10A.  Determine also the load voltage.

3. 
A three phase fully controlled bridge converter supplies a dc voltage source of 
400V having an internal resistance of 1.8 ohm. Assume highly inductive load with 
a constant load current of 20A. The supply RMS load voltage per phase is 230V 
and source inductance in each phase is 0.005H. Compute the following by 
ignoring the source resistance.

(i)  Firing angle for an output voltage of 436V
(ii) overlap angle

4. a)
Explain different modes of operation of TRIAC with neat schematic diagram.

    b)    Give few applications of TRIAC.

5. 
Explain single phase step down cycloconverter with output frequency of ¼ of input frequency with the help of Bridge type for RL load continuous conduction with neat waveforms.

6. a) 
Explain the operation of Jones chopper with neat waveforms.


          

b) 
Mention the advantages of Jones chopper circuit over other chopper circuits. Give the applications of this chopper.


7. a) 
Briefly discuss the different methods by which voltage control can be doneexternally in an Inverter. 

    b) 
State why the output voltage in a parallel Inverter is not a pure sine wave.


8. a)
What is PSPICE? Describe the features of the same and mention its applications

  b)
How a thyristor is modeled in SPICE for A.C circuit operation draw its model circuit and represent its sub circuit.
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1.
A thyristor string with 5 SCR’s in series is supplied with 4KV.  The maximum 
permissible blocking voltage of each SCR is 1000V.  Calculate the value of static 
equalizing resistance of each SCR, if maximum leakage current is 10mA.

2. a)
Derive the expression for the input power factor of single phase fully controlled bridge rectifier.

    b)
Explain the effect of freewheeling diode in detail.  Also, justify the statement “Freewheeling diode improves the power factor the system”.

3. a) 
Explain the line commutated inverter operation of a 3-phase full converter.

    b) 
A naturally commutated three phase bridge inverter is used for power transfer 
from a 300V battery to a 3-phase 230V,50Hz ac supply. Devices used in the 
bridge inverter circuit may be considered as ideal. A large filter inductor having 
10 ohms resistance is included on the dc side. Calculate the power transferred and 
the power factor if (a) ( = 90° and (b) ( =120°.
4. 
A 1-( 230V, 50 HZ source connected to as anti parallel connected thyrister circuit; controlling power to the following loads, when (=30o. Calculate output voltage and output current and load power factor for (a) R=10 OHMS; L=0 H               (b) R=10 OHMS; L=20mH.

5. a)
What is cycloconverter?  What are its limitations?

    b)
Compare the operational features of single phase midpoint and bridge type cycloconverter for R-L loads, with neat circuit diagrams and waveforms.

6. a) 
Describe the operation of a Morgan chopper with neat circuit diagram and associated waveforms.
       

b) 
Enumerate the demerits of Morgan chopper over Jones chopper and also give few applications.

7. a)
How it is possible to achieve voltage control within the Inverter. Briefly explain them.




b) 
Compare Single pulse width modulation over Multiple pulse width modulation technique.
8. a) 
Draw the SPICE BJT Gummel-Poon model and give its model statement.


    b) 
Give the D.C SPICE model of an N channel MOSFET.
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1.
Calculate the number of SCR’s each with rating of 500V, 75A required in each branch of a series and parallel combination for a circuit with the total voltage and current rating of 7.5KV and 1000A.  Assume derating factor of 14%.

2. a) 
Show that the effect of source inductance on the performance of single phase fully 
controlled converter is to present an equivalent resistance of (Ls/( ohms in 
series with the internal rectifier voltage.




    
 b) 
A single phase fully controlled converter is supplied at 220V, 50Hz. Determine the average load voltage for the following cases when the firing angle is 450 for purely resistive load.

3. a) 
Explain the operation of dual converter in circulating current mode. List the 
advantages and disadvantages of the scheme.

   b) 
Calculate the peak value of the circulating current for the 3 phase circulatory 
current type dual converter consisting of two three phase fully controlled bridges 
for a the given data: 
per phase supply RMS voltage = 230V,
Frequency, f = 15 Hz, 

L=0.015 H, 

(1 =60°, (2= 120°.

4.
A 1-( 230V, 50HZ source connected to as anti parallel connected thyrister circuit; controlling power to the following loads, when (=90o.  Calculate output voltage and output current and load power factor for (a) R=10 OHMS; L=0 H                    (b) R=10 OHMS;  L=60mH.

5. 
Explain the working of single phase bridge type cycloconverter with RL load for (i) Continuous conduction and for (ii) discontinuous conduction with the help of neat circuit diagram and relavent output waveforms.
6. a) 
Explain the principle of operation of an oscillation chopper with neat sketches.
          

b) 
Explain in brief how average voltage across the load is made more than DC supply voltage using chopper .Derive the expression for average voltage.
7. a) 
Compare Sinusoidal pulse width modulation over multiple pulse width modulation.






    b) 
Explain Single pulse width modulation technique in a single phase bridge Inverter and mention its salient points.



8. 
A single-phase full wave A.C voltage controller controls power to an R-L load. The source being 230V, angle of retard is 300. Obtain SPICE model statement for the same to compute o/p voltage, current and power.
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1.
SCR’s with a rating of 1000V and 200A are available to be used in a string to 
handle 6KV and 1KA. Find number of series and parallel SCR’s required. If 
derating factor (a) 0.1 (b) 0.2.

2. a) 
Draw the circuit diagram of a single phase half controlled converter and derive 
the equation for average current in case of RL load and discontinuous conduction.

b) 
Explain the effects of source inductance and freewheeling diode on the  performance of converters.

3. a) 
 Derive the expression for peak value of the circulating current in a dual converter.

    b) 
A single phase fully controlled double bridge converter is operated from a 120V, 
60 Hz supply and the load resistance is 10 ohms. The circulating inductance is 
40mH. Firing delay angle for converter I and II are 600 and 1200 respectively. 
Calculate the peak circulating current and the current through converters.

4.
For a given single phase A.C. voltage controller obtain the transfer characteristics for:

(a)Resistive load of 100(
(b)Resistive-inductive load of R=100( , L=40 mH.  When fed from 230 V,        50 HZ single phase AC source.

5.
Discuss the working of single phase midpoint cycloconverter when feeding R and RL loads with neat circuit diagram and relavent output waveforms.

6. a) 
Explain the operation of single phase AC chopper.





b) 
With the help of voltage and current waveforms, explain the working of type D chopper.

7. a) 
Explain briefly the commutation process in an auxiliary commutated inverter with waveforms.


    b) 
State the factors, which are going to affect the commutation interval in a McMurray-Bedford Inverter.

8. 
Using SPICE, give the model statement for single phase full bridge Inverter employing single pulse width modulation in each half of the o/p voltage cycle.
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