
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 05 Issue: 09 | Sep 2018                    www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2018, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 837 
 

Analysis of cascaded H-bridge Multilevel inverter with reduce 

component count employing transformer 

Gaurishankar Soni1, Arpan Dwivedi2 

1M.Tech Scholar, Department of EEE, SSTC- SSITM Bhilai, C.G., India 
2Sr. Asst. Professor & Head, Department of EEE, SSTC- SSITM Bhilai, C.G., India 

---------------------------------------------------------------------***----------------------------------------------------------------------

Abstract – in this paper, a novel cascaded transformer 
multilevel inverter is proposed. The number of the switching 
component is reduced in the proposed topology. Several 
cascaded low frequency transformers are used in this 
topology. A literature review is carried out and from that 
only one bidirectional switch is employed rather than in case 
of conventional cascaded transformer multilevel inverter. 
Where four switching devices are required for each 
transformer. Compared to the conventional multilevel 
inverter , the number of dc voltage sources , switches , 
installation area and inverter cost is significantly reduced as 
the number of voltage steps increases then the structure of 
the proposed topology is employed in order to utilize a 
minimum number of switches  and dc voltage sources ,and  
produce a high number of output voltage steps. Switching 

power losses are also reduced in this topology. 
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1. INTRODUCTION  
 
Multilevel inverters are come out as the new breed for high 
power applications. Multilevel inverters have played a major 
role in most systems such as large motors, flexible AC 
transmission systems, power quality improvement devices 
and renewable energy converter. They mainly synthesize the 
staircase voltage waveform from many dc sources. Multilevel 
inverter approach enhances the usage of high - power and 
high voltage electric motor drive systems.  
 
        Switching scheme of multilevel inverters are categorized 
into high switching frequency methods such as SPWM 
strategy and low switching  frequency techniques , often 
equal to fundamental switching frequency of the 
components , which create stepwise output  voltage 
waveform .second category includes three major switching 
strategies so- called optimized harmonic stepped waveform , 
selective harmonic mitigation PWM and optimal 
minimization of the THD. Selective harmonic elimination is 
as effective method to mitigate the low – order harmonic 
components.  
 
      In this paper a cascaded H- bridge reduced switch 
multilevel inverter is proposed which compromises of 
several low frequency transformers. Due to the reduction in 
number of switching components the size. And the cost of 
realization also reduces selective harmonic elimination 
technique is employed to get a high quality output voltage. 

2. Literature Survey 
 

A brief overview of earlier investigation carried out on 
cascaded multilevel H- bridge inverter employing 
transformer is presented in this paper. 
  
a) A comprehensive review of a recently proposed 

multilevel inverter is presented by KK Gupta. This paper 
presented the topology comprises of floating input dc 
sources connected in opposite polarities through power 
switches. The structure requires lesser active switches 
as compared with conventional cascaded H- bridge 
topology with much reduced switching losses. The 
topology is analyzed for both symmetric and 
asymmetric source configurations. Also, a new algorithm 
for asymmetric source configuration suitable for CCS- 
MLI is proposed. ( K.K. Gupta et al 2013 ) 

 
The circuit diagram of proposed CCS MLI for five – 

level output is shown in figure – 

 

CCS – MLI as proposed for five - level output 

b) The multilevel inverter topologies for high power – 

medium voltage energy control is proposed by Jose 

Rodriguez. This paper presented the most important 

topologies like diode – clamped inverter (neutral point 

clamped), capacitor clamped (flying capacitor) and 

cascaded multi cell with separate DC sources. Emerging 

topologies like asymmetric hybrid cells, soft – switched 

multi level inverters, control and modulation methods 

for the family of converters, namely multi level 
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sinusoidal pulse width modulation, multilevel selective 

harmonic elimination, and space- vector modulation 

were analyzed.  

 

c) A new modified hybrid H – bridge multilevel inverter 

with lesser number of switches compared to 

conventional multilevel inverter is proposed by 

balamurugan. Reduction in number of switches reduces 

the switching losses and improve the efficiency. ( 

Balamurugan et al 2012 ) 

The schematic of multilevel inverter proposed by 

Balamurugan was as shown in figure. 

 

Schematic of chosen three phase, five level modified 

cascaded hybrid H – bridge inverter using                                                                    

less number of switches 

Comparison between existing system and proposed 

system – 

TYPE Conventional C 

MLI 

Chosen hybrid 

H- bridge 

cascaded 

inverter 

No. of  

Switches 

24 15 

No. of 

clamping 

diodes 

24 15 

 

No. of  DC 

Sources 

6 6 

 

d) A new multilevel converter topology that has 53 steps 

with minimum power electronic switches was 

introduced by Javad Ebrahimi. The optimal structure 

was based on the investigation such as minimum 

number of switches, capacitors, and minimum standing 

voltage on switches for producing maximum output 

voltage steps. The best way to keep the number of 

switches minimum for a certain number of voltage steps 

having the structure consisting of units with three 

switches was used. A new algorithm to determine the 

magnitude of DC voltage sources was also presented. ( 

Javad Ebrahimi et al 2012 )  

 

e) A new topology of a cascaded multilevel inverter is used 

by Javad Ebrahimi. The proposed topology is based on a 

cascaded connection of single – phase sub multi level 

inverter units and full – bridge converters. Then, the 

structure of the proposed topology is optimized. ( Javad 

Ebrahimi et al 2012 ) 

 

f) The relevant references in the field of topologies and 

modulation strategies of multilevel is investigated by 

Bindeshwar singh. Fundamental principles of different 

multilevel inverters were introduced systematically. 

Finally cascaded multilevel inverter with separate DC 

sources was used to decrease the harmonic distortion at 

the output voltage waveform without decreasing the 

inverter power output.  (Singh et al 2012)  

Result  

By the study of several papers the performance analysis of 

cascade H – bridge multilevel inverter with reduce 

component count employing transformer is done. This 

inverter consists of four transformer, two main switches and 

four bidirectional transformer switches. By the study of 

previous papers presented , we obtain The result that by 

reducing switching component switching losses are 

decreases and more power at output is obtain , also the 

harmonic distortion of the proposed multilevel inverter is 

minimized. From the above paper it is concluded that the 

multilevel inverter of cascade H - bridge type with reduce 

component count employing transformer is proposed. This 

topology consists of a DC voltage source and several single 

phase transformers. Two, main switching devices are used to 

change the polarity of the input voltage and for each 

transformer a bidirectional power switch is used. Compare 

to the traditional transformer based multilevel inverter , 

using less switching devices as well as gate drivers in the 

proposed topology leads to cutting down in power losses , 

smaller size and low cost. 

Conclusion  
 

In this paper , a cascaded transformer  multilevel inverter 

with reduced number of switching components performance 

are studied by the review of previously presented papers 

and literatures . This multilevel inverter    utilizes low – 

frequency single – phase transformers and A DC voltage 

source. This configuration can reduce the number of 
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switches in comparison with conventional cascaded 

transformer multilevel inverters. Selective harmonic 

elimination technique is applied to mitigate the low order 

harmonic components. In order to verify the operation and 

performance of the proposed inverter analysis of the circuit 

diagram given in figure is done.  
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