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GROUP-1 
       1(a) Explain in detail the turn on and turn off characteristics of an SCR. What  
           factors decide its turn on time and turn off time ?
  (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/micro sec . f it operates on a 300 volts dc. source and load resistance of 10 ohms , find suitable   values of the snubber circuit.
2. (a) What are the problems faced when SCRs are connected in parallel and explain, how are they overcome? Explain one method of triggering SCRs connected in parallel.
  (b) The  voltage and current ratings of a particular circuit are 4KV and 1000 amps SCRs with   ratings of 800 V and 175 amps are available . Calculate the number of series and parallel units required by taking the recommended  de rating factors as 15% also obtain the required value of resistance to be  used in static equalising circuit if the max forward leakage current for SCRs is 12mA.
3. (a) Derive an expression for the r.m.s. voltage across  R-L load fed by a single phase half controlled rectifier .
 (b)  A 3-phase fully controlled bridge converter is fed from a 3-phase, 400V , 50Hz mains. For the firing angle of  60 degrees ,output current level is at 25 amps and output voltage is 250V .Calculate the load resistance ,source inductance and angle of overlaps.
     4.(a) Explain the principle of operation  of Morgan chopper with  the relevant  
            circuit diagrams and waveforms .What are its applications ?
 (b) A step up chopper has a input voltage of 240 V and output voltage of 600V .If the non   conducting time of an SCR is 50micro sec compute the pulse width of output voltage.
5. (a) Explain the operation of a single phase current source inverter (CSI) .Draw the load  current, voltage and capacitor , voltage wave forms.
(b) With a circuit diagram , explain the operation of  a parallel inverter. Sketch the relevant waveforms.
6. With relevant diagrams , explain the operation of single phase bridge type cyclo converter.
   7. State its advantages over dual converters. What are  the main applications of cyclo converters?
8.(a) Discuss the transfer  and output characteristics of power MOSFETs.
   ( b) Give the basic structure and static characteristics of 
         (i)Power diode         (ii)Power transistor and          (iii)DIAC
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GROUP-2
1.(a)Explain the SCR firing circuits in detail with the help of circuits
And waveforms   (i)Resistance firing circuits       (ii)RC firing circuits
   (b)It is required to operate 200A SCR, in parallel with 300A SCR, with their 
   respective on state voltage drops of 1.4v and 1.2v. Calculate the value of 
resistance  to be connected in series with each SCR. So that they share the total 
load of 500A in proportion to their current ratings .
2. Explain the operation of single phase half-controlled bridge converter with RL  loads with and without free wheeling diode. Also sketch circuit and waveforms for α=60°
3. The input voltage is 220V,1kw resistive load is to be controlled . If it is controlled by using (i)fully  controlled rectifier and         (ii)Semi converter then, find the following qualities for both types of converter for 800w output.
         (i)Output voltage                         (ii)Rms value of input current 
          (iii)fundamental component of input current .  (iv)Displacement factor
          (v)Input harmonic content              (vi)Input active ,reactive power 
          (vii)Input power factor by assuming continuous and ripple free load  
                 current.
4. With a neat circuit diagram, explain the principle of operation of a single phase half bridge inverter .
5.    In a half bridge inverter E=220V,R=10Ω,L=10Mh and f=5KHz derive an equation for the current for one half period of the alternating current.
6(a) Give the design considerations of DC Jones Chopper and mention the advantages of it over the chopper circuits.
   (b)A  setup chopper supplies a load of 500V from 400v dc supply. If the period of an non conduction is 10µ sec . find the on time of Thyristor.
7.Explain the basic principle of setup and down cyclo converters. Also give the waveforms corresponding to continuous and discontinuous conductions for a bridge type step down  cyclo converters.
8 . Write a short note on
 (a)series-parallel operation of thyristors.
  (b)Effect of source inductance in inverters.
  (c)Oscillating chopper
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GROUP-3 

1.  Explain the V-I characteristics of Thyristors with elaborating the following:
                  (a)latching current      (b)holding current
                   (c)On-state and if-rate condition        (d)Turn-on and Turn-off times
           2 (a) Explain series operation of SCR’s and derive resistance used for static  
                  voltage equalization for a series connected string.
             (b) Two thyristors  waving a difference of 2mA in latching current are   
                 connected  in series  in a circuit. Voltage across the device are 400V and 
              380 volts. Calculate the required equalizing resistance and also design a   

                 suitable  
              RC circuit for thyristors   if the permissible difference is blocking voltage is   
              10 volts and difference in recovery  charge is 33MC.
3   Explain 1ᶲ half wave rectifier for RL load with suitable voltage and c  
          current waveforms.
 4.  Derive the expression for average output voltage, current, RMS load  
         current.
5  (a)With a neat circuit diagram, explain the principle of operation of a single  
         phase half bridge inverter.
      (b)Calculate the output frequency of a series inverter for the following   
          parameters and find out the attenuation factor. L=10mHC=0.1µF,
         R=400Ω,test=0.2m sec.
6.(a)Explain the operating principle of both step up and step down choppers   
  involving different  modes with the neat circuit diagrams.
           (b)The input voltage of a step down chopper being 220V, the load voltage is  
           100V.Assuming a chopping frequency of 5KHz,find the ON and OFF 
            intervals of the   thyristors in each cycle.
7 .(a)What is a cyclo converter? Explain through a basic circuit and the  
     Wave forms, what are its advantages over motor-generator sets?
              (b)For a single phase midpoint Cyclo converter with RL loads, R=50hms and  
              L=10mH and  supplied from 230V,50Hz.Determine Rms output voltage,
              current and input power factor for an output frequency of 16.66Hz.
         8.Write short notes on the following:
             (a)Comparison of thyristors and a Triac
             (b)Voltage control by inverters
              (c)Thyristors firing circuits.   
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GROUP-4

1. (a) Define latching and holding currents as applicable to an SCR . Show these currents on its V-I characteristics.
(b)  Explain using two transistor analogy ,the switching of an SCR.
(c)  A Thyristor is trigged by a pulse train of 5 kHz . The duty ratio of the pulse train 0.5 .If allowable average gate power is 100watts, calculate the maximum allowable gate drive power .
2.  What are the various problems connected with the series operation of thyristors? Discuss briefly the various methods of overcoming them. How are the series connected thyristors  fired ?
3. Explain the operation of UJT and draw its static characteristics .Also, explain how UJT can be used as a relaxation oscillator.
4 . (a) Draw the circuit of a 3phase symmetrical half –controlled rectifier and explain its operation. Also , sketch the output voltage ,current and voltage across thyristor  waveforms.
(b) For the 3 phase fully controlled SCR bridge converter operating from 3 phase 400 volts ,50hz A.C supply . Calculate the average D.C. output voltage for a firing angle of 45°.
5 .(a)  Explain with a neat circuit diagram the operation of Mc-Murray inverter.
(b) Explain the operation of single-phase current source inverter (CSI). Draw the load current , voltage and capacitor voltage waveforms.
6  .(a) Explain the principle of operation of 3 phase cyclo converter. Distinguish between circulating and non-circulating current modes.
(b) Describe the principle of D.C chopper operation .Derive an expression for its average D.C. output voltage.
7 . (a) Explain the basic structure, principle of operation and static characteristics of TRIAC.
     (b) Compare IGBT and power MOSFET.
8 . Write short notes on the following:
     (a)Measurement of Thyristor parameters 
     (b) Self commutated invertors
     (c) Single phase cyclo converter.
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         GROUP-5
1. (a)Explain in detail the turn on and turn off characteristics of an SCR. What factors
      decide its turn on time and turn off time ?
 (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/µsec .If it operates on a 300 volts d.c. source and load resistance of 10 ohms , find 
      suitable values of the Snubber circuit.
  2. Explain the operation of single phase half-controlled bridge converter with RL    
      loads with and without free wheeling diode. Also sketch circuit and waveforms 
      for α=60°
3.The input voltage is 220V,1kw resistive load is to be controlled . If it is controlled by using  (a) Fully  controlled rectifier and
   (b)  Semi converter then, find the following qualities for both types of converter   
           for 800w output.   (i)Output voltage              (ii)Rms value of input current 
  (iii)fundamental component of input current .
  (iv)Displacement factor              (v)Input harmonic content
   (vi)Input active ,reactive power  
            (vii)Input power factor by assuming continous and ripple free load current.
4.(a)Explain the operating principle of both stepup and stepdown choppers   
  involving different  modes with the neat circuit diagrams.
    (b)The input voltage of a stepdown chopper being 220V, the load voltage is  
           100V.Assuming a chopping frequency of 5KHz,find the ON and OFF 
            intervals of the   thyristors in each cycle.
5.  Explain with a neat circuit diagram the operation of Mc-Murray inverter.
6.  Explain the operation of single-phase current source inverter (CSI). Draw the load current ,voltage and capacitor voltage waveforms.
7 (a) Give the design considerations of DC jones chopper and mention the advantages of it over the chopper circuits.
   (b)A  setup chopper supplies a load of 500V from 400v dc supply.If the period of an non conduction is 10µ sec . find the on time of thyristor.
8. Write a short note on
 (a)series-parallel operation of thyristors.
  (b)Effect of source inductance in inverters.
  (c)Oscillating chopper
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GROUP-6
       1(a) Explain in detail the turn on and turn off characteristics of an SCR. What  
           factors decide its turn on time and turn off time ?
  (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/micro sec . f it operates on a 300 volts dc. source and load resistance of 10 ohms , find suitable   values of the snubber circuit.

2. (a) What are the problems faced when SCRs are connected in parallel and explain, how are they overcome? Explain one method of triggering SCRs connected in parallel.
  (b) The  voltage and current ratings of a particular circuit are 4KV and 1000 amps SCRs with   ratings of 800 V and 175 amps are available . Calculate the number of series and parallel units required by taking the recommended  de rating factors as 15% also obtain the required value of resistance to be  used in static equalising circuit if the max forward leakage current for SCRs is 12mA.

3. (a) Derive an expression for the r.m.s. voltage across  R-L load fed by a single phase half controlled rectifier .
 (b)  A 3-phase fully controlled bridge converter is fed from a 3-phase, 400V , 50Hz mains. For the firing angle of  60 degrees ,output current level is at 25 amps and output voltage is 250V .Calculate the load resistance ,source inductance and angle of overlaps.

     4.(a) Explain the principle of operation  of Morgan chopper with  the relevant  
            circuit diagrams and waveforms .What are its applications ?
 (b) A step up chopper has a input voltage of 240 V and output voltage of 600V .If the non   conducting time of an SCR is 50micro sec compute the pulse width of output voltage.

5. (a) Explain the operation of a single phase current source inverter (CSI) .Draw the load  current, voltage and capacitor , voltage wave forms.

(b) With a circuit diagram , explain the operation of  a parallel inverter. Sketch the relevant waveforms.

6. With relevant diagrams , explain the operation of single phase bridge type cyclo converter.
   7. State its advantages over dual converters. What are  the main applications of cyclo converters?

8.(a) Discuss the transfer  and output characteristics of power MOSFETs.
   ( b) Give the basic structure and static characteristics of 
         (i)Power diode         (ii)Power transistor and          (iii)DIAC
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GROUP-1 
       1(a) Explain in detail the turn on and turn off characteristics of an SCR. What  
           factors decide its turn on time and turn off time ?
  (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/micro sec . f it operates on a 300 volts d.c. source and load resistance of 10 ohms , find suitable   values of the snubber circuit.
2. (a) What are the problems faced when SCRs are connected in parallel and explain,how are they overcome? Explain one method of triggereing SCRs connected in parallel.
  (b) The  voltage and current ratings of a particular circuit are 4KV and 1000 amps SCRs with   ratings of 800 V and 175 amps are available . Calculate the number of series and parallel units required by taking the recommended  de rating factors as 15% also obtain the required value of resistance to be  used in static equalising circuit if the max forward leakage current for SCRs is 12mA.
3. (a) Derive an expression for the r.m.s. voltage across  R-L load fed by a single phase half controlled rectifier .
4.  A 3-phase fully controlled bridge converter is fed  from a 3-phase , 400V ,50Hz mains. For the firing angle of  60degrees ,output current level is at 25 amps and output voltage is 250V .Calculate the load resistance ,source inductance and angle of overlaps.
    5.(a) Explain the principle of operation  of Morgan chopper with  the Relevant  
            circuit  diagrams and waveforms .What are its applications ?
 (b) A step up chopper has a input  voltage of 240 V and output voltage of 600V .If the non   conducting time of an SCR is 50micro sec compute the pulse width of output voltage.
6. (a) Explain the operation of a single phase current source inverter (CSI) .Draw the load  current, voltage and capacitor , voltage wave forms.
(b) With a circuit diagram , explain the operation of  a parallel inverter. Sketch the relevant waveforms.
7.(a) With relevant diagrams , explain the operation of single phase bridge type Cyclo converter.
   (b) State its advantages over dual converters. What are  the main applications of Cyclo converters?
8.(a) Discuss the transfer  and output characteristics of power MOSFETs.
   ( b) Give the basic structure and static characteristics of 
         (i)Power diode         (ii)Power transistor and          (iii)DIAC
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GROUP-2
1.(a)Explain the SCR firing circuits in detail with the help of circuits
And waveforms   (i)Resistance firing circuits       (ii)Rc firing circuits
  (b)It is required to operate 200A SCR, in parallel with 300A SCR, with their 
   respective on state voltage drops of 1.4v and 1.2v. Calculate the value of 
resistance to be connected in series with each SCR. So that they share the total 
load of 500A in proportion to their current ratings .
2. Explain the operation of single phase half-controlled bridge converter with RL  loads with and without free wheeling diode. Also sketch circuit and waveforms forα=60°
3. The input voltage is 220V,1kw resistive load is to be controlled . If it is controlled by using (i)fully  controlled rectifier and         (ii)Semi converter then, find the following qualities for both types of converter for 800w output.
         (i)Output voltage                         (ii)Rms value of input current 
          (iii)fundamental component of input current .  (iv)Displacement factor
          (v)Input harmonic content              (vi)Input active ,reactive power 
          (vii)Input power factor by assuming continuous and ripple free load  
                 current.
4.(a) With a neat circuit diagram, explain the principle of operation of a single phase half bridge inverter .
    (b)In a half bridge inverter E=220V,R=10Ω,L=10Mh and f=5KHz derive an equation for the current for one half period of the alternating current.
5. Give the design considerations of DC Jones chopper and mention the advantages of it over the chopper circuits.
6.A  setup chopper supplies a load of 500V from 400v dc supply. If the period of an non conduction is 10µ sec . find the on time of thyristor.
7.Explain the basic principle of setup and down cyclo converters. Also give the waveforms corresponding to continuous and discontinuous conductions for a bridge type Step down Cyclo converters.
8 . Write a short note on
 (a)series-parallel operation of thyristors.
  (b)Effect of source inductance in inverters.
  (c)Oscillating chopper
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GROUP-3

1.  Explain the V-I characteristics of Thyristors with elaborating the following:
                  (a)latching current      (b)holding current
                   (c)On-state and if-rate condition        (d)Turn-on and Turn-off times
           2 (a) Explain series operation of SCR’s and derive resistance used for static  
                  voltage equalization for a series connected string.
             (b) Two thyristors waving a difference of 2mA in latching current are   
                 connected  in series  in a circuit .Voltage across the device are 400V and 
              380 volts. Calculate the required equalizing resistance and also design a suitable  
              RC circuit for thyristors   if the permissible difference is blocking voltage is   
              10 volts and difference in recovery  charge is 33MC.
3. Explain 1ᶲ half wave rectifier for RL load with suitable voltage and c  
          current waveforms.
   4. Derive the expression for average output Voltage, Current, RMS load  
         current.
5   (a)With a neat circuit diagram, explain the principle of operation of a single  
         phase half bridge inverter.
      (b)Calculate the output frequency of a series inverter for the following   
          parameters and find out the attenuation factor. L=10mHC=0.1µF,
         R=400Ω,test=0.2m sec.
6.(a)Explain the operating principle of both step up and step down choppers   
  involving different  modes with the neat circuit diagrams.
           (b)The input voltage of a step down chopper being 220V, the load voltage is  
           100V.Assuming a chopping frequency of 5KHz, find the ON and OFF 
            intervals of the   Thyristors in each cycle.
7 .(a)What is a Cyclo converter ?Explain through a basic circuit and the  
     Waveforms ,what are its  advantages over motor-generator sets?
              (b)For a single phase midpoint Cyclo converter with RL loads, R=50hms and  
              L=10mH and  supplied from 230V,50Hz.Determine Rms output Voltage,
              current and input power factor for an output frequency of 16.66Hz.
          8.Write short notes on the following:
             (a)Comparison of thyristors and a triac
             (b)Voltage control by inverters
              (c)Thyristors  firing circuits.   
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GROUP-4

1.(a) Define latching and holding currents as applicable to an SCR . Show these currents on its V-I characteristics.
(b)  Explain using two transistor analogy ,the switching of an SCR.
(c)  A thyristor is trigged by a pulse train of 5 kHz . The duty ratio of the pulse train 0.5 .If allowable average gate power is 100watts, calculate the maximum allowable gate drive power .
2.  What are the various problems connected with the series operation of thyristors? Discuss briefly the various methods of overcoming them. How are the series connected thyristors  fired ?
3. Explain the operation of UJT and draw its static characteristics .Also, explain how UJT can be used as a relaxation oscillator.
4 . (a) Draw the circuit of a 3 phase symmetrical half –controlled rectifier and explain its operation . Also , sketch the output voltage ,current and voltage across thyristor  wave Forms.
(b) For the 3 phase fully controlled SCR bridge converter operating from 3 phase 400 volts , 50hz A.C supply . Calculate the average D.C. output voltage for a firing angle of 45°.
5.(a)  Explain with a neat circuit diagram the operation of Mc-Murray inverter.
(b) Explain the operation of single-phase current source inverter (CSI). Draw the load current ,voltage and capacitor voltage waveforms.
6 (a) Explain the principle of operation of 3 phase Cyclo converter. Distinguish between circulating and non-circulating current modes.
(b) Describe  the principle of D.C chopper operation .Derive an expression for its average D.C. output voltage.
7 . (a) Explain the basic structure ,principle f operation and static characteristics of TRIAC.
     (b) Compare IGBT and power MOSFET.
8 . Write short notes on the following :
     (a)Measurement of thyristor parameters 
     (b) Self commutated invertors
     (c) Single –phase cyclo converter.
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         GROUP-5
1. (a)Explain in detail the turn on and turn off characteristics of an SCR. What factors
      decide its turn on time and turn off time ?
 (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/micro  sec .If it operates on a 300 volts d.c. source and load resistance of 10 ohms , find 
      suitable values of the Snubber circuit.
  2. Explain the operation of single phase half-controlled bridge converter with RL    
      loads with and without free wheeling diode. Also sketch circuit and waveforms 
      for α=60°
3.The input voltage is 220V,1kw resistive load is to be controlled . If it is controlled by using  (a) Fully  controlled rectifier and
          (b)Semi converter then, find the following qualities for both types of converter   
           for 800w output.   (i)Output voltage              (ii)Rms value of input current 
  (iii)fundamental component of input current .
  (iv)Displacement factor              (v)Input harmonic content
   (vi)Input active ,reactive power  
            (vii)Input power factor by assuming Continous and ripple free load current.
4.(a)Explain the operating principle of both Stepup and step down choppers   
  involving different  modes with the neat circuit diagrams.
    (b)The input voltage of a step down chopper being 220V, the load voltage is  
           100V.Assuming a chopping frequency of 5KHz,find the ON and OFF 
            intervals of the   thyristors in each cycle.
5. Explain with a neat circuit diagram the operation of Mc-Murray inverter.
6. Explain the operation of single-phase current source inverter (CSI). Draw the load current ,voltage and capacitor voltage waveforms.
7. (a) Give the design considerations of DC Jones chopper and mention the advantages of it over the chopper circuits.
   (b)A  Step up chopper supplies a load of 500V from 400v dc supply. If the period of an non conduction is 10µ sec . find the on time of thyristor.
8. Write a short note on
 (a)series-parallel operation of thyristors.
  (b)Effect  of source inductance in inverters.
  (c)Oscillating chopper
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GROUP-6 
       1(a) Explain in detail the turn on and turn off characteristics of an SCR. What  
           factors decide its turn on time and turn off time ?
  (b) An SCR has a di/dt rating of 100A/micro sec and a dv/dt rating of 260v/micro sec . f it operates on a 300 volts dc. source and load resistance of 10 ohms , find suitable   values of the snubber circuit.

2. (a) What are the problems faced when SCRs are connected in parallel and explain, how are they overcome? Explain one method of triggering SCRs connected in parallel.
  (b) The  voltage and current ratings of a particular circuit are 4KV and 1000 amps SCRs with   ratings of 800 V and 175 amps are available . Calculate the number of series and parallel units required by taking the recommended  de rating factors as 15% also obtain the required value of resistance to be  used in static equalising circuit if the max forward leakage current for SCRs is 12mA.

3. (a) Derive an expression for the r.m.s. voltage across  R-L load fed by a single phase half controlled rectifier .
 (b)  A 3-phase fully controlled bridge converter is fed from a 3-phase, 400V , 50Hz mains. For the firing angle of  60 degrees ,output current level is at 25 amps and output voltage is 250V .Calculate the load resistance ,source inductance and angle of overlaps.

     4.(a) Explain the principle of operation  of Morgan chopper with  the relevant  
            circuit diagrams and waveforms .What are its applications ?
 (b) A step up chopper has a input voltage of 240 V and output voltage of 600V .If the non   conducting time of an SCR is 50micro sec compute the pulse width of output voltage.

5. (a) Explain the operation of a single phase current source inverter (CSI) .Draw the load  current, voltage and capacitor , voltage wave forms.

(b) With a circuit diagram , explain the operation of  a parallel inverter. Sketch the relevant waveforms.

6. With relevant diagrams , explain the operation of single phase bridge type cyclo converter.
   7. State its advantages over dual converters. What are  the main applications of cyclo converters?

8.(a) Discuss the transfer  and output characteristics of power MOSFETs.
   ( b) Give the basic structure and static characteristics of 
         (i)Power diode         (ii)Power transistor and          (iii)DIAC


