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ABSTRACT: In this work the well-known voltage and current DC interface converter systems, used to 

execute an AC/AC converter, are at first exhibited. Utilizing this learning and their space vector modulation 

techniques we demonstrate their association with the group of PWM Converters and after that at long last 

the association with direct PWM Converters. A short exchange of broadened PWM Converter circuits is 

given and another unidirectional three-level PWM Converter topology is proposed. This plainly 

demonstrates the topological associations of the converter circuits that specifically prompt a flexibility of 

the tweak techniques. 
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1.1. Introduction 

Today’s society sees a regularly growing utilization of electrical gadgets and machines that are in-creakingly 

interfaced or interconnected with each other. The power frames at the interfaces of these gadgets once in a 

while drive, which requires gadgets that control and process the power stream between them. The controller 

decides the opening and shutting of the switches, which is typically done by a method known as pulse-

width-modulation. Thus, the switches play out the focal part in the activity of a power converter, yet this 

likewise makes these gadgets nonlinear in their behavior, the Euler-Lagrange or the Port-Hamiltonian (PH) 

formalism. Particularly, the PH framework holds a few preferences; for it gives a characteristic establishment 

to the use of lack of involvement based control techniques and takes into account a simple interconnection 

of various (multi-domain) frameworks. 

 

Figure: 1.1 Schematic Representation of a Power Process [6]. 
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1.2. Multilevel Converter Topologies 

 
In demand to facilitate the comprehension of the substance, it will be shown the state of- strength of the 

particular multilevel converter topologies. Notwithstanding the fact that there are endless converter 

topologies in the written work, in this part the most broadly perceived topologies will be shown. The most 

commonplace multilevel converter topologies are: Diode-clamped Converter (DCC), Flying Capacitor 

Converter (FCC), and Fell Converter. A couple of reviews of multilevel converters have been circulated to 

show these topologies [6]. 

1.3. Diode Clamped Converter (DCC) 

 
Power devices concerns were revolved around the converters control increase (extending voltage or current). 

In fact, Current Source Inverters were the crucial fixation for masters with a particular ultimate objective to 

extend the current. In any case, extraordinary makers began to tackle growing the voltage rather the current. 

Remembering the true objective to achieve this objective, makers were growing new converter topologies. 

Another impartial point-clamped PWM inverter (NPC-PWM) [6]. 

1.4. Synchronous Rectifier 

 
The synchronous revision is a strategy for enhancing effectiveness of energy converters in control 

hardware. It involves partner a diode and a transistor (generally a power MOSFET) in parallel. Exactly 

when the diode is forward-uneven, the transistor is turned on, to reduce the voltage drop. Right when the 

diode is modify uneven, the transistor is executed, so no charge can course through the circuit. Thusly, a 

changing characteristic is acquired, without the forward voltage drop related with diodes in the on-state [2]. 

 

 

 
Figure: 1.2 Synchronous Rectifier [2]. 
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1.5 Three Phase Single Stage Power Factor Correction 

 

Although diminished switch front-end AC-DC converters can lessen the size and cost of traditional two-

arrange converters, two isolated and autonomously controlled converters are as yet required (Fig.1 . 3 ). 

So as to decrease the cost and intricacy related with actualizing two switch-mode converters, control 

hardware researchers have endeavored to consolidate the PFC capacity of the AC-DC front-end converter 

with the DC-DC change capacity of the full-bridge converter in a solitary converter. Some oftentimes 

refered to cases for three-phase single-arrange converters (TPSSCs). Each subfigure shows an alternate 

TPSSC topology. These converters are ordinarily executed with only a solitary controller to direct the 

output voltage so that there is no controller to manage the transitional DC transport voltage and no 

controller to perform input PFC; input PFC is done normally as a component of the converter's task. 
 

 
 

Figure: 1.3 Three Phase AC-DC Single Switch Boost Front End Converter [6]. 

 

1.6 RESULT 

The Fast Fourier Transform (FFT) is a standout amongst the most utilized calculations in sign preparing 

and remote correspondence applications. The FFT which facilitates effective transformation from time 

space to frequency area and the other way around. The inspected sign uses this transformation adequately 

for different applications like discourse sign handling, radar correspondence, sonar and remote 

correspondence applications. 
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Figure: 1.4 FFT Analysis Window for THD Calculation 

In Figure 1.5 are shown are total harmonic distortion for the proposed system for using the vector 

controlled technique. The designed converter is provided the 0.99 THD calculation for proposed 

system. 

 

 

 
Figure: 1.5 THD of Propose System with Vector Control is 0.99%. 
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