
International Journal of Scientific & Engineering Research, Volume 4, Issue 4, April‐2013                                                                    1220 
ISSN 2229‐5518 

 

IJSER © 2013 
http://www.ijser.org  

A Three Phase Five Level Inverter with Coupled 
Inductor Using SVPWM  
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Abstract— PWM are widely applied in many industrial applications that require notable performance. Lately, developments in power 
electronics drives and semiconductor technology have lead amendments in power electronic systems. Hence, distinct circuit configurations 
namely multilevel inverters have become trendy and considerable interest by researcher are given on them. Variable frequency and 
voltage supply to a.c drives is consistently obtained from a three-phase voltage source inverter. A number of Pulse width modulation 
proposals are used to obtain variable frequency and voltage supply. The most widely used PWM schemes for three-phase voltage source 
inverters are sinusoidal PWM and space vector PWM (SVPWM). There is an rising trend of using space vector PWM (SVPWM) because of 
their easier digital realization and better dc bus utilization. This project focuses on A Three phase 5-Level Inverter with coupled inductor 
using SVPWM . The archetypal of a three-phase a voltage source inverter is discussed based on space vector concept. Simulation results 
are obtained using MATLAB/ Simulink environs for value of the study. 

Index Terms— Multilevel Inverters, power converters, pulse width modulation, three-phase inverter, Coupled inductor.   

——————————      —————————— 

1 INTRODUCTION                                                                     

INCE their beginning, multilevel inverters (MLI) have 
been receiving much attention and as a result many 
different topologies have been proposed. The academic 

papers and theses focusing on MLI topologies are almost 
innumerable. These MLI topologies can be classified 
according to many criteria. This paper will focus on three-
phase multilevel inverters.  

A novel single-phase five-level inverter using coupled 
inductors and the common three-arm power module [1].For 
single-phase MLI, the most common topologies are the 
cascaded, diode-clamped, and capacitor clamped types [2]–
[3]. There occur many other topologies [4]–[26]. In general, 
MLI topologies can be classified into two types: Type I and 
Type II. Type I uses numerous dc voltage sources and Type II 
uses numerous (split or clamping) dc voltage capacitors. Type 
I includes the conventional cascaded topologies [1]–[3], those 
presented in [4]–[8] and so forth. Type II includes the 
traditional diode-clamped, capacitor-clamped inverters, the 
topologies proposed in [9]–[26]. In terms of single phase 
multilevel inverters, the disadvantages of the two types are 
obvious. Type I suffers from the availability of the numerous 
dc voltage sources. In practice, bulky transformers either of 
low or medium frequency are usually necessary if a Type I 
inverter is elected. This is a great task to when it comes to 
volume, weight, and cost minimization. The problem with 
Type II is mainly the balancing of the dc capacitor voltages, 
though some MLI topologies can achieve self-balancing with 
certain control algorithms. 
A MLI with only one dc source and no split capacitors may be  

 

the most desirable topology but unfortunately this type of 
inverter has yet to be discovered. Recently, MLI with coupled 
inductors have drawn some researchers’ interest and a half-
bridge 3-level inverter has been intended using two power 
switches, two diodes, and two coupled inductors [27]–
[30].Whereas, as for single-phase five-level cases, two such 
half-bridges, i.e., six power and four coupled inductors will 
be needed [28], [29]. What is more, dc component exists in the 
inductor current in these of inverters, which is dangerous to 
the full use of the magnetic cores.  

 More lately, [31] presented a single-phase inverter called a 
five-level-active-neutral-point clamped with coupled inductor 
(5L-ANPC-CI). The 5L-ANPLCI inverter uses eight power 
switches, and split of the dc-link capacitor is essential. Thus, the 
risk of unbalanced capacitor voltage exists if the inverter is not 
correctly modulated.  

Also a novel single-phase five-level inverter using coupled 
inductors and the common three-arm power module. With this 
newly emerged inverter, only one dc voltage source is needed 
and split of the dc voltage capacitor is also avoided, which 
avoids the problem of dc capacitor voltage balancing with the 
traditional topologies. Meanwhile, six power switches with the 
same voltage stress and only one set of coupled inductors are 
elected. Also, less inductor is needed in the inverter intended in 
this paper compared with the topology in [28] and [29]. 

Three phase voltage-fed PWM inverters are in lately times 
showing growing fame for multi-megawatt industrial drive 
applications. The main reasons for this esteem are easy sharing 
of large voltage between the series devices and the amendment 
of the harmonic quality at the output as compared to a two 
level inverter. In the inferior end of power, GTO devices are 
being replaced by MOSFET’s because of their rapid evolution 
in voltage and current ratings and higher switching frequency.  

The model of A Novel Three phase 5-Level inverter is 
discussed based on space vector theory for adjustable speed 
drives. Simulation results are obtained using 
MATLAB/Simulink environs for value of the study. 
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Operations. Also the use of a coupled inductor is described to 
allow interleaved pwm switching of the upper and lower 
switches in an inverter leg. This increases the number of pwm 
output voltage levels and doubles the pwm frequency. The 
main advantages of this topology are: 

Multi-level pwm (3-level increased to 5-level) using half 
the power electronics of alternative schemes. The ac filter 
inductor can be reduced in size. The fundamental voltage 
drop across the inductor is also reduced as a result and more 
fundamental voltage reaches the load. The switch control 
deadtimes can be eliminated, helping to improve the quality 
of the pwm voltage generation and increasing the maximum 
potential output voltage. The coupled inductor provides 
excellent protection against dc-rail shoot-through conditions. 
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