
Unit 2 – PHASE CONTRLLED CONVERTERS
Two marks

1. What is meant by phase controlled rectifier? (Nov/Dec 2014)
It converts fixed ac voltage into variable dc voltage.

2. Mention some of the applications of controlled rectifier.
 Steel rolling mills, printing press, textile mills and paper mills employing dc

motor drives.
 DC traction
 chemical and electro-metallurgical process
 Portable hand tool drives
 Magnet power supplies
 HVDC

3. What is meant continuous current operation of thyristor converter?
When  a  freewheeling  diode  is  connected  across  the  output,  load  current

continuous flow through the load. Whenever the load voltage tends to go to negative,
freewheeling diode starts conduct. As a result load current is transferred from SCR to
freewheeling diode. This is called continuous current operation of thyristor converter.

4. Give any two differences single phase full  and semi converter? [Nov/Dec 2011]
May/June 2014
Sl.No Full Converter Half controlled converter
1. Thyristors only Mixture of diodes and thyristors

2. Two Quadrant Converter One Quadrant converter
3. Power factor is less power factor is more

5. Define the term voltage ripple factor and current ripple factor. [Nov/Dec 2010]
It is the ratio of the net harmonic content of the output voltage to the average

output voltage.

6. What is dual converter? [April/May 2011] May/June 2014
It consists of two similar single phase or three phase fully controlled converter

which are connected in parallel at the input side and are connected inverse parallel at the
output side.

7. Write any four parameters of phase controlled converter?
 Input displacement factor.
 Input power factor.
 Input harmonic factor.
 Current ripple factor

8. Define Total Harmonics distortion. [April/May 2012]
It  is  defined as the ratio  of the total  harmonic content  to the fundamental

component.
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9. What is the function of freewheeling diodes in controlled rectifier?
 It prevents the output voltage from becoming negative.
 The  load  current  is  transferred  from  the  main  thyristors  to  the

freewheeling diode, thereby allowing all of its thyristors to regain their
blocking states.

10. What are the advantages of freewheeling diodes in a controlled rectifier?
 Input power factor is improved.
 Load  current  waveform is  improved  and thus  the  load  performance  is

better.
11. What is meant by delay angle?

The delay angle is defined as the angle between the zero crossing of the input
voltage and the instant the thyristor is fired.

12. What are the advantages of single phase bridge converter over single phase mid-
point converter?

SCRs are  subjected  to  a  peak-inverse  voltage  of  2Vm in  a  fully  controlled
bridge rectifier. Hence for same voltage and current ratings of SCrs, power handled by
mid-point  configuration  is  about  In  mid-point  converter,  each  secondary  winding
should be able to supply the load power. As such, the transformer rating in mid-point
converter is double the load rating.

13. What is commutation angle or overlap angle?
The commutation period when outgoing and incoming thyristors are conducting

is known as overlap period. The angular period, when both devices share conduction is
known as the commutation angle or overlap angle.

14. What are the different methods of firing circuits for line commutated converter?
 UJT firing circuit.
 The cosine wave crossing pulse timing control.
 Digital firing schemes.

15. Give an expression for average voltage of single-phase semi converters.
Average output voltage Vdc = (Vm / π) (1 + cos α).

16. What is meant by input power factor in controlled rectifier?
The input power factor is defined as the ratio of the total mean input power to the

total RMS input volt-amperes. PF = ( V1 I1 cos φ1 ) / ( Vrms Irms) where V1 = phase
voltage,  I1 =  fundamental  component  of  the  supply current,  φ1 =  input  displacement
angle, Irms = supply rms current.

17. What are the advantages of six-pulse converter?
 Commutation is made simple.
 Distortion  on  the  ac  side  is  reduced  due  to  the  reduction  in  lower  order

harmonics.
 Inductance reduced in series is considerably reduced.

18. Define Displacement Factor.
The input displacement factor is defined as the cosine of the input displacement

angle.
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19. Define voltage ripple factor.
It is defined as the ratio of the net harmonic content of the output voltage to the

average output voltage.
20. What is mean by full converter?

A fully controlled converter uses thyristors only and there is a wider control over
the level of dc output voltage. It is also known as two quadrant converter.

21. What are the performance factors of line commutated converters?
Input displacement angle, input power factor, DC voltage ratio, Input harmonic

factor, Voltage & current ripple factor.
22. What are the two configuration of single phase 2 pulse controlled rectifier?

 Midpoint converter
 Bridge Converter

23. What is meant by 2 pulse converter?
Two pulse converters is defined as two triggering pulses or two sets of triggering

pulses are to be generated during every cycle of the supply to trigger the various SCRs.
24. What is meant by rectification mode in single phase fully controlled converter?

In single phase full converter  ∝ < 90 the voltage at the dc terminal is positive.

Therefore, power flows from source to load & the converter operates as a rectifier. Source
voltage is Vs & Current is positive. This is known as rectification mode.

25.  What is meant by inversion mode? [April/May 2012,Nov/Dec 2012]

In single phase full converter  ∝ > 90 the voltage at the dc terminal is negative.

Therefore, power flows from load to source & the converter operates as line commutated
inverter. Source voltage Vs is negative & Current is positive. This is known as inversion
mode or synchronous mode.

26. What is the difference between half controlled & fully controlled bridge rectifier?
Half Controlled Bridge Rectifier

 Power circuit consists of mixture of diodes & SCRs
 It is one quadrant Converter
 The Dc output voltage has limited control level.
 Input power factor is more.

Full Controlled Bridge Rectifier
 Power circuit consists of SCRs only
 It is 2 quadrant Converter
 The Dc output voltage has wider control level.
 Input power factor is less.

27. Draw the circuit diagram of single phase dual converter. [Nov/Dec 2010] 
[April/May 2015]
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28. What is displacement factor for two pulse converter? [May/June 2013]
The input displacement factor is defined as the cosine of the input displacement

angle.

29. What is turn off time for two pulse converter? [May/June 2013]
 50-100 micro second

30. Why is power factor of semi converter better than full converter? [Nov/Dec 2012]
(Nov/Dec 2014)

For supplying given load, the semi converter receives less reactive power due to
freewheeling action when compared with full converter. Therefore, the power factor is
better in semi converter.

31. What is the effect of source impedance on the performance converter?
[April/May 2015]

The input ac power sources supplying an ac to dc power converter have been
assumed to be ideal with no source impedance. Although this assumption simplifies the
analysis of the converters, in most practical situations, they are not fully justified. Most
ac  dc  converters  are  supplied  from  transformers.  The  series  impedance  of  the
transformer cannot always be neglected. Even if no transformer is used, the impedance
of the feeder line comes in series with the source.  In most cases this  impedance is
predominantly inductive with negligible resistive component. The presence of source
inductance  does  have  significant  effect  on  the  performance  of  the  converter.  With
source inductance present the output voltage of a converter does not remain constant for
a given firing angle. Instead it drops gradually with load current. The converter output
voltage  and  input  current  waveforms  also  change  significantly.  In  this  lesson  a
quantitative analysis of these effects will be taken up in some detail.
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