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Reducing the level shift and three phase ac current 
rise at the movement of turning on 

S.DEVI LAVANYA1, Dr. KIRUBAKARAN.D2 

 

ABSTRACT- This paper presents a multilevel inverter that consists of a standard 3-leg two level inverter cascaded with two new neutral point clamped H-
bridge inverter. The paper is concentrated to reduce the initial current and voltage rise at the movement of turning on and to reduce the level shit this is achieved by 
using a new PWM technique. The control signals for this multilevel inverter is obtained by using carrier based PWM technique. The proposed paper is used to 
obtain a three phase ac power generation making it suitable for industries which is verified using MATLAB/SIMULINK software. The results of the simulated 
output waveform of three phase voltage and phase current is obtained using MATLAB/SIMULINK software. The new NPC flying capacitor H-Bridge inverter and 
a new PWM technique is used in this paper. 
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1. INTRODUCTION 

 A   multilevel inverter is a power electronic converter built to 
synthesize a desired AC voltage from several levels of dc voltages 
in which the DC levels are obtained from batteries, solar cells, 
capacitors, etc. In this paper, the proposed topology used to 
reduce the initial current rise at the movement of turning on. The 
proposed topology uses a new PWM technique because of which 
the initial current rise at the movement of turning on is reduced 
almost nil. The proposed topology also shows the comparison 
between other topologies that is when we use the other PWM 
techniques there is a level shift when we approach sine wave 
which does not take place in the proposed topology. A three phase 
AC current and voltage generation is obtained in the proposed 
topology which makes it suitable for industries. The prototype is 
tested with capacitive type of load the output of which can be 
connected to any type of three phase AC load especially induction 
motor since the output obtained is three phase AC sinusoidal 
wave form. This analysis is carried out using 
MATLAB/SIMULINK software. Several topologies and Several 
PWM techniques were carried out to obtain sinusoidal waveform 
or to increase the number of levels. The proposed topology 
implements a simple carrier based PWM technique and uses a 
new two NPC H-bridge inverter. To obtain a quality output 
voltage or a current waveform with a minimum amount of ripple 
content, they require various pulse width modulation (PWM) 
strategies, which increase the switching frequency of the power 
devices. In the case of multilevel inverters, as the number of 
voltage levels increases the harmonic content of the output 
voltage waveform decreases, even without using any pulse width 
modulation technique. As the switching frequency is reduced the 
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power losses are also minimized, and thereby increasing the 
efficiency of the system. The paper is focused to reduce the initial 
current rise at the movement of turning on and also there is no any 
level shift at the output wave form which takes place when we 
approach it to obtain a sinusoidal waveform this happens when 
we use other PWM technique especially when the carrier is ramp 
wave or level shifted carrier. The proposed topology uses 
triangular wave as carrier and all the carriers operate at same 
frequencies and different amplitude the frequency of the carrier 
used is around 1 kHz. The proposed topology uses a two level 
inverter cascaded with new neutral point clamped H-Bridge. This 
is the recent trend in multilevel inverter developed by this 
proposed topology. Further investigations are not required for 
multilevel inverter to increase the number of levels. The proposed 
topology implements the development of three phase sinusoidal 
AC voltage and current waveform which is obtained using a 
single DC voltage source at desired output voltage and frequency 
by using a power electronics device that is called an inverter. In 
future the solar cells can be used as dc source. 
 
2. DESIGN OF THE PROPOSED TOPOLOGY 

 
The input given to the two level inverter is Vdc and the input given 
to the first H-bridge inverter is Vdc/4 and the input given to the 
second H-bridge inverter is Vdc/8 the input to the H-bridges given 
is by means of capacitor charging and discharging of capacitor of 
value 12 farads. The value of the output capacitor used is 20 
farads. The dc supply can be obtained using solar panels as dc 
source. In future the three phase ac supply can be obtained using 
solar panels as dc source. The input dc voltage given can be of 
any value. 
 
3. PWM TECHNIQUE 

 
 The PWM technique used in this topology is carrier based PWM 
technique which uses a sine wave as a reference wave and 
triangular wave as carrier without level shift. The triangular wave 
is used as a carrier as shown in the proposed PWM technique.
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FIGURE.1. SIMULINK/MATLAB CIRCUIT FOR PROPOSED THREE-PHASE MULTILEVEL INVERTER WITH TWO 
NPC H-BRIDGE INVERTER 
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FIGURE.2. THE PWM SIGNALS GIVEN TO NPC H-BRIDGE INVERTER 1 AND H-BRIDGE INVERTER 2 
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FIGURE.3. THE PWM SIGNALS GIVEN TO TWO LEVEL INVERTER.            

FIGURE.4. THREE PHASE OUTPUT CURRENT AND VOLTAGE WAVEFORM OF THE PROPOSED TOPOLOGY. 
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FIGURE.5. THE PWM INPUT SIGNALS. 

 

FIGURE.6. THE OUTPUT OF OTHER TOPOLOGIES 
 
4. COMPARISON WITH OTHER TOPOLOGIES 

 
Figure (6) shows the comparison with other topologies when we 
use other PWM techniques example when the carrier is ramp 
wave there is a level shift when we approach a sinusoidal 
waveform but the proposed topology implements a new PWM 
technique where there is no level shift and also the initial current 
rise is limited at the movement of turning on the output of which 
is shown in figure (7). When we use other PWM techniques such 
as when the carrier is level shifted or if the carrier is ramp wave 
there is an occurrence of level shift as shown in figure(6). The 
PWM technique used in the proposed topology is of the form as 
shown in figure (5). Since the proposed topology uses NPC H-
bridge inverter it reduces the number of components. 
 

As per paper (11) and paper (2) there is a common mode voltage 
problem when we use carrier based PWM technique but in the 
proposed topology such thing does not take place. As per paper 
(1) SVPWM to obtain a sinusoidal waveform it should be 
operated in over modulation region but the proposed topology 
uses a simple PWM technique to obtain sinusoidal waveform with 
less number of components compared to paper (2). 
 

 
 

FIGURE.7. OUTPUT OF PROPOSED TOPOLOGY 
 
5. CONCLUSION 

 
When we use the proposed topology there is no level shift 
problem and also there is no initial current rise at the movement 
of turning on which is verified using MATLAB/SIMULINK 
software using a suitable PWM technique. The proposed topology 
reduces the number of components compared to other topologies 
the reason is that here we have used a new NPC H-bridge 
inverter. Figure.7. shows the output of the proposed topology 
there is no level shift or there is no any initial current rise. 
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