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Welcome to the course on Power Quality. We will carry forward the discussion of 

multipulse converter. 
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Today, we will talk about the classification of unconventional multipulse AC-DC 

converter.  
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This is the classification of unconventional multipulse AC-DC converters. 
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So, coming to 20 and 40-pulse converters. Here, you can see this, first we are taking non-

isolated. In this, we are taking out of transformer and 3-phase supply with the help of this 

polygon autotransformer is converted into two 5-phase supply. So, two sets of 5-phases 

are phase staggered from each other, then you have two 10-pulse converters and of 

course, we combine them together. Load may be like simply a vector controlled 

induction drive or any other load for which you require input power quality 

improvement. But, there may be another load also which require a kind of DC voltage 

source with the unidirectional power flow.  

 (Refer Slide Time: 06:20) 

 



And, this is typically the connection of the transformer. 

(Refer Slide Time: 06:33) 

 

(Refer Slide Time: 06:36) 

 

And, this is another transform connection which you can call it a T connection 

transformer. 
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And, this is the typically the phasor diagram which has typical phase staggering.  
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And, these are the design considerations of autotransformer for 20 pulse and 40 pulse 

AC-DC converters. 
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These are the voltages for the converter-I 
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And, these are the voltages for the converter-II. 
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And, this is isolated 40 pulse AC-DC converter. So, primary is normal delta connected 

and the secondary is connected in delta polygon connection for getting a proper-phase 

shift.  
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And, this is the typically phasor diagram.  
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And, now coming to the performance of 40 pulse diode rectifier fed VCIM drive. This is 

supply voltage, this is current and when during starting of course, it takes more current 

from supply but once it comes to steady state almost at no load or little higher load it 

draws more current, but you can see the supply current remain sinusoidal as well as 

balance. 
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And, this is the THD you are getting typically of 5.5 percent of the current at light load 

condition and at full load condition you are getting the THD of 2.23 percent. Of course, 



we are not considering the leakage reactance of the transformer substantially here, but 

you can adjust the leakage reactance. And the THD can also reduce much lesser than 5 

percent and we are considering the typically filter only the capacitive filter.  
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And, this is a comparative analysis of simulated power quality parameters of VCIMD fed 

from different AC-DC converters. 
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And, this is photograph of prototype which has been designed and developed in the 

laboratory environment. 
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And, these are the power quality parameters of hardware implementation results obtained 

for 20 and 40 pulse converters. 
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And, this is the comparison of active magnetic power ratings in different AC-DC 

converters. 
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And, these are the test results showing input voltage and current waveform with their 

harmonics spectrum for 40-pulse AC-DC conversion at light load and full load.  
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And, this is the 3-phase supply current along with the voltage how it looks like almost 

like a sinusoidal current. 
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And, this is the of course, the supply voltage, supply current, load voltage, and load 

current. 
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And, these are the comparison result of 40-pulse AC-DC converter with 6,12,18, and 20 

pulse AC-DC converters. 
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Now, coming to another set of unconventional converter of 28-pulse and 56-pulse 

converters. Here, we are converting virtually the 3-phase supply with the help of this 

delta polygon transformer to two sets of 7 phases. I mean like, this is one 7-phases set 

and this is another set of 7 phases and that we are rectifying, this is giving two sets of 14-

pulses and this interface transformer convert it into typically 28-pulse converter.  
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And, if you want to go for 56-pulse pulse by doubling or by ripple injection, then you 

have to use ZSBT here. So, with the help of ripple injection circuit i.e., by the interface 

transformer and 2 diodes, we are able to get 56-pulse converter. 
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And, these are the typical transformer connections. 
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In case of 40-pulse you were getting 13, but, here you are getting 16 constants because 

you have a several segment of a winding connections. 
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And, this is the typical phasor diagram of single polygon secondary connection of the 

input transformer. 
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And, this is the interface transformer, I mean, with the pulse doubling or ripple injection 

you can make the-pulse double by using these relations. 
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And, these are the different angles, which you are finding for the design of this 28-pulse 

AC-DC converter and 56-pulse AC-DC converter. 
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And, these are the all sixteen constant you are getting for this transformer. 
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And, now coming to the performance analysis of 28 pulse and 56 pulse AC-DC 

converters. This is the dynamic response of 56-pulse diode rectifier fed VCIMD with 

load perturbation. 
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And, this is a comparative analysis of simulated power quality parameters of VCIMD fed 

from different AC-DC converters.  
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And, these are the test result showing input voltage and current waveform with their 

harmonic spectrum for 56-pulse AC-DC conversion at full load. 
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And this is the variation of THD of supply current with load in 28-pulse and 56-pulse 

AC-DC converter. 
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And, this is the isolated 56 pulse AC-DC converter. 
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And, this is typically the phasor diagram for 28-pulse and 56-pulse AC-DC converters. 
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These are the winding currents of isolated 56-pulse AC-DC converter transformer. 
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And, this is the performance analysis and comparison between 28 and 56 pulse AC-DC 

converter at different loading conditions.  
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Now, coming to another set of non-conventional multipulse converter i.e., 44 and 88-

pulse AC-DC converters. And, this is what we do here, we convert virtually here three-

phase input supply into 11-phase supply. 
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And, this is the how the connections of polygon autotransformer windings are carried 

out. 
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And, this is the corresponding phasor diagrams. 
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So, the THD corresponding to 44-pulse you are getting order of 3.851 percent. 
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And, typically for your load full load conditions you are getting typically of 2.26 percent. 
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And, this is the comparison of power quality parameters of the load fed from isolated 

44/88 pulse AC-DC converters under different loading conditions. 
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This is the comparative analysis of power quality parameters of the load fed from 

different isolated converters. 
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So, coming to the conclusion of this non-conventional multipulse converter. Design 

expression and performance evaluation of 20 and 40-pulse unconventional multipulse 

AC-DC converters are discussed. The number of diodes used in 40-pulse converters is 22 

only which is less than even 24 or 30 or 36-pulse converter.  

And, design expressions and performance evaluation of 28 and 56-pulse unconventional 

multipulse converters are discussed. And, the 56-pulse converter employs only 30 

diodes; 28 plus 2 means 30 diode. 

(Refer Slide Time: 29:31) 

 



And, the THD at ac mains is less than 5 percent at varying load in 28-pulse converter or 

higher pulse unconventional converters.  
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And, these are the typical references which we have referred. 

Thank you like I mean. 


