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Abstract 
 

The objective of this paper is to design a closed loop controlled Bridgeless 
PFC Boost Converter followed by single phase seven-level Multi-level 
Inverter (MLI). High efficiency and unity power factor can be obtained by 
using this closed loop control Bridgeless PFC Boost Converter. Inverter used 
here is Reverse Voltage MLI (RV MLI). Since it has less number of switches 
and cost is less. In this, performance of the MLI has greatly increased and the 
THD reduced to 1%. This topology gives more output power. This system is 
also called as Double Conversion UPS. Since this gives more power. So it is 
used in High Voltage applications like Marine and industries. This project also 
proposes an Electric Vehicle (Electric Train) power conditioning system by 
using this closed loop controlled Bridgeless PFC Boost converter and three-
phase seven-level Reverse Voltage Multi-level Inverter. 
 
Keywords: Unity Power Factor, Power Factor Correction, Feed-forward 
control technique, Bridgeless Boost converter, Reverse Voltage Multi-level 
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1. Introduction 
Multilevel inverters are used in high-voltage as well as high power applications. A 
new topology requires less numbers of switches and carrier signals when compared to 
other existing topologies [1]. This paper, deals with a reversing-voltage component to 
increase the multilevel inverter performance and multilevel inverter output by 
compensating the disadvantages mentioned. This topology requires less number of 
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components compared to existing inverters (particularly in higher levels) and it 
requires less carrier signals. Therefore, the overall cost and complexity of the 
multilevel inverter is greatly decreased particularly for higher output voltage levels. 
This paper [6], deals with PFC. A systematic review of bridgeless power factor 
correction (PFC) boost rectifiers is presented. Performance comparison between 
conventional bridge PFC boost rectifier and bridgeless PFC boost rectifier is 
performed. Loss analysis and efficiency evaluation for DCM/CCM boundary 
operations are provided. The electric vehicle power conditioning system and UPS 
usually consists of converter section and inverter section. Converter is used to convert 
ac input voltage to dc output voltage and the inverter is used to convert dc to ac output 
voltage. In general PFC Boost Converters are used to increase the output voltage and 
power factor. Multi-level Inverters are used to give dc output voltage. The proposed 
system consists of a double conversion UPS, where the first conversion stage is active 
Power Factor Correction (PFC) rectifier and the second conversion stage is Reverse 
Voltage Multi-level Inverter (RV MLI). PFC is performed by using closed loop 
controlled Bridgeless PFC converter which gives unity power factor. So the losses in 
the supply voltage get reduced and the output voltage of the system gets increased. In 
general, Multi-level Inverter (MLI) has many switches. To overcome this situation, 
single phase seven level Reverse Voltage MLI is used. This double conversion UPS is 
used in High power applications like Marine applications. This project also proposes 
an Electric vehicle (EV) power conditioning systems usually utilize a high-energy 
battery pack to store energy for the electric traction system. The high-energy battery 
pack is usually charged from a utility ac outlet. Energy conversion during the battery 
charging is performed by an ac to dc converter, which are used to charge the high-
energy battery pack. It has front-end boost converter, which performs input power 
factor correction and alternate current to direct current conversion. PFC is used to 
improve the quality of the input current. AC/DC converter is usually fed with three 
phase seven level Reverse Voltage Multi-level Inverter (RV MLI) which is connected 
to an induction motor. This system gives more power. So this can be used in electric 
train power conditioning system.  
 
 
2. Closed loop controlled Bridgeless PFC Boost converter and RV MLI fed 
single phase load  
Closed loop controlled Bridgeless PFC boost converter and Reverse Voltage MLI has 
of ac to dc converter and dc to ac inverter. It gives high output power. So it is also 
called Double conversion UPS. So it can be used in marine application.  
 Fig 1 shows block diagram of closed loop Bridgeless PFC Boost converter and 
Reverse Voltage Multi-level Inverter fed single phase load. In this ac supply is given 
to Bridgeless PFC Boost Converter. Conventional PFC Boost Converter suffers from 
high conduction losses in the input rectifier bridge and it has poor power factor and 
less output voltage. 
 High efficiency and unity power factor can be achieved by using this Bridgeless 
PFC Boost Converter. Unity Power Factor (UPF) can be obtained by using this closed 
loop. So here feed forward and feed- back unit is used to achieve UPF. Here, inverter 
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