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Abstract— Now-a-days solar energy is becoming very 

popular. It is consists the PV panel, a seven level inverter and 

DC-DC power converter. DC-DC power converter is 

incorporates three DC-DC boost converter, this converter 

converts the light energy into three independent voltage 

sources. The PV panel, DC-DC converter and full bridge 

power converters are configured seven level inverter 

topology. DC-DC converter to changes over the light vitality 

to three level DC voltage is changed over into seven levels of 

AC voltage. In this way, the proposed photovoltaic power 

creation is simply sinusoidal yield current. This yield current 

is in stage with the voltage and is sustained to the utility 

network. The prominent component of the seven level 

inverter is that exclusive has seven power electronic 

components i.e. three switches and three DC sources for 

creating three level DC voltage and a one full extension 

circuit is utilized to change Over three level DC voltage to 

seven level AC voltage. In this dissertation work are attempt 

has been made to study and simulate a seven level inverter 

topology for solar power conversion using 

MATLAB/SIMULINK software. The simulation results are 

analyzed and important conclusions are drawn. 
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I. INTRODUCTION 

1The rapid1increase of population in the world the energy 

consumption is dramatically increased. Available of all 

renewable sources, solar and wind are predominant ones, 

because they have more advantages on construction, 

production, and maintenance etc., when comparison to others. 

Nowadays, the broad utilization of fossil fuels in different 

fields because of this the fossil fuels ending up more costly. 

More than 30% of all electrical energy usage on earth and this 

is increase in the coming years. Its massive popularity is 

caused by its reliability, ductility, efficiency of use, simplicity 

of generation, simplicity of transportation, and environmental 

friendliness. By using a solar energy to generate the electrical 

power is becoming more popular because it creates less 

pollution, noiseless operation, and cost of the solar array is 

decreasing while cost of the fossil fuel is increasing. 

High power, high voltage inverters are rapidly 

increasing and it is not possible to connect directly to a 

semiconductor switch in high voltage network. Therefore, 

nowadays multilevel inverter had been presented. In recent 

years cascaded multilevel inverter is very popular because of 

its modularity, simplicity of control, degree of failure of 

component, reliability, and requires less no. of power 

electronic switches to develop the particular level. 

II. CONCEPT OF MULTILEVEL INVERTERS 

A. Diode Clamped Multilevel Inverter Topology 

The essential thought of this inverter is used diodes and gives 

different yield voltage levels by capacitor banks of different 

stages, which are related in course of action. The diodes 

transport an obliged measure of voltage, thusly diminishment 

in weight on electrical devices. The guideline detriment of the 

diode fastened inverter is, the most outrageous yield voltage 

is half of the information voltage. This problem can be 

comprehended by growing the switches, capacitors, and 

diodes. 

Figure: 1 shows the 5-level diode clamped 

multilevel inverter. When S1 and S2 switches are conducted 

at the same time to have Vdc/2 at output. The switching angle 

can be calculated when total harmonics distortion of the 

output voltage becomes very low. The harmonic elimination 

technique can be utilized to calculate switching angle. In this 

method, by choosing the calculated switching angle to 

eliminate the lower dominant harmonics. 

 
Fig. 1: 5-Level Diode Clamped Multilevel Inverter 

S1 S2 S3 S4 S-1 S-2 S-3 S-4 Output 

1 1 1 1 0 0 0 0 V5=Vdc 

0 1 1 1 1 0 0 0 V4=3Vdc/4 

0 0 1 1 1 1 0 0 V3=Vdc/2 

0 0 0 1 1 1 1 0 V2=Vdc/4 

0 0 0 0 1 1 1 1 V1=0 

Table 1: Switching States of Diode Clamped Multilevel 

Inverter 

B. Flying Capacitor Multilevel Inverter Topology 

The flying capacitor inverter exchanging states are same as 

the diode cinched inverter. The Clamping diodes are utilized 

as a part of diode braced inverter however in this sort of 

inverters are not required. Here, additionally the yield voltage 
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is half of the DC input voltage. This is the rule disservice of 

the flying capacitor inverter. Flying capacitor inverter can 

control both responsive and dynamic power stream. 

The figure:2 demonstrates the 5– level flying 

Capacitor multilevel inverter. The exchanging condition of 

this inverter is same as the diode braced inverter. It implies 

that for every voltage level four switches ought to be directed. 

The switching angle can be calculated when total 

harmonics distortion of the yield voltage progresses toward 

becoming as low as could reasonably be expected. The 

strategy is same as the diode cinched inverter. 

 
Fig. 2: 5-Level Flying Capacitor Multilevel Inverter. 

S1 S2 S3 S4 S-1 S-2 S-3 S-4 Output 

1 1 1 1 0 0 0 0 V5=Vdc 

1 1 1 0 1 0 0 0 V4=3Vdc/4 

1 1 0 0 1 1 0 0 V3=Vdc/2 

1 0 0 0 1 1 1 0 V2=Vdc/4 

0 0 0 0 1 1 1 1 V1=0 

Table 2: Switching States of Flying Capacitor Multilevel 

Inverter 

C. Cascaded Multilevel Inverter Topology 

An inverter is made out of a movement of single stage, full 

extension H-associate inverter units as showed up in figure: 

3. The summed up limit of this inverter is to incorporate a 

pined for voltage managed from a couple of isolated DC 

source which may be gotten from vitality units or sun 

arranged cells and batteries. The AC terminal voltages of 

different level converters are related in course of action and 

can create three particular voltage levels, +Vdc, - Vdc, zero 

by interfacing the DC source to AC yield by different mix of 

four switches, sa1, sa2, as3, and sa4. 

The switches sa1 and sa4 is lead to get +Vdc and – 

Vdc can be acquired by turning on sa2 and sa3. The main 

advantage of the cascaded inverter is to generate output 

voltages with extremely low harmonic distortion i.e. less than 

5% and less voltage stress (dv/dt). The output of the inverter 

is almost near to sinusoidal wave. The cascaded inverters are 

operated at lower switching frequency. 

 
Fig. 3: Equivalent Circuit of Cascaded Multilevel Inverter 

D. Conventional Cascaded Seven Level Inverter 

The conventional cascaded multilevel inverter is as appeared 

in figure: 4. Fell multilevel inverter comprise of arrangement 

of full scaffold or H-connect inverter units. Isolate DC source 

will be sustained to each extension which is acquired from 

batteries, energy units, or sun powered cells. The multilevel 

inverter creates the coveted voltage from a few separate DC 

sources (SDCSs) it is the primary capacity of multilevel 

inverter. Each extension creates a yield voltages +Vdc, 0, - 

Vdc. 

 
Fig. 4: Conventional Cascaded Seven level Inverter 

E. Proposed Cascaded Seven Level Inverter 

The proposed seven level inverter circuit diagram as shown 

in figure 5.The new topology consist of three power 

electronic switches, one H-bridge and three DC voltage 

sources. 

 
Fig. 5: Proposed Cascaded Seven Level Inverter 
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1) Mode of Operation 

When switch S5 in conducting (ON) along with switches S1, 

S4 and diodes D2 and D3, the voltage will appear across the 

load the is –Vdc1. When switches S5 and S6 are ON along with 

diode D3 and switches S1 and S4, the voltage will appear 

across the load is – (Vdc1 + Vdc2). Similarly when switches S5, 

S6, and S7 are ON along with switches S1 and S4, the voltage 

will appear across the load is – (Vdc1 + Vdc2 + Vdc3). 

Similarly for positive cycle S5 is conducting along 

with switches S2, S3, and diodes D2 and D3 the voltage will 

appear across the load the is +Vdc1. When switches S5 and S6 

are conducting along with diode D3 and switches S2 and S3, 

the voltage will appear across the load is + (Vdc1 + Vdc2). 

Similarly when switches S5, S6, and S7 are conducting along 

with switches S2 and S3, the voltage will appear across the 

load is + (Vdc1 + Vdc2 + Vdc3). Hence seven-level voltage is 

achieved i.e.+Vdc1, + (Vdc1 + Vdc2), + (Vdc1 + Vdc2 + Vdc3), 0, –

Vdc1, – (Vdc1 + Vdc2), – (Vdc1 + Vdc2 + Vdc3).Fig 6 demonstrates 

the output voltage waveform of the cascaded seven-level 

inverter. 

 
Fig. 6: Seven Level Output Voltage Waveform of Cascaded 

Seven Level Inverter 

III. SIMULATION RESULTS & DISCUSSION 

A. Cascaded 2 Level Inverter 

 
Fig.7: SIMULINK Model of Single Phase Inverter 

 
Fig. 8: Simulation Result of Single Phase Inverter 

 
Fig. 9: Total Harmonic Distortion of Single Phase Inverter 

Fig.8 demonstrates the beats and yield voltage 

waveform of single phase inverter. From the result it is 

observe that output voltage has a peak magnitude of 230V 

and RMS estimation of 299.5V. 

The output voltage is square wave it contains 

harmonics which results in THD. FFT analysis of single 

phase inverter, where the fundamental output voltage has a 

magnitude of 192.2V with THD of 46.74% is as shown in 

fig.9. 

B. Cascaded 5 Level Inverter 

 
Fig.10: Five Level Cascaded Inverter 

 
Fig. 11: Simulation Result of a Cascaded Five Level 

Inverter 

 
Fig. 12: Total Harmonic Distortion of a Cascaded Five 

Level Inverter. 

Fig.11 demonstrates the beats and yield voltage waveform of 

a Cascaded Five Level inverter. From the outcome it is watch 
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that yield voltage has a pinnacle extent of 419V and RMS 

estimation of 230V.The Fig.12 FFT examination of Cascaded 

Five Level Inverter, where the basic yield voltage has a size 

of 298.9V with THD of 42.93%. 

C. Conventional Cascaded 7 Level Inverter 

 

 
Fig. 13: SIMULINK Model of a Conventional Cascaded 

Seven Level Inverter 

 
Fig. 14: Simulation Result of a Conventional Cascaded 

Seven Level Inverter 

 
Fig. 15: Total Harmonic Distortion of a Conventional Seven 

Level Inverter 

Fig.14 demonstrates the pulses and output voltage waveform 

of a Cascaded Seven Level inverter. From the result it is 

observe that output voltage has a peak magnitude of 396V 

and expected RMS value of 231.4V.The Fig.15 THD of 

Conventional Seven Level Inverter, where the fundamental 

output voltage has a magnitude of 312.9V with THD of 

27.51%. 

D. Proposed Seven Level Inverter 

 
Fig. 16: SIMULINK Model of a Proposed Seven Level 

Inverter 

 

 
Fig. 17: Simulation Result of a Proposed Seven Level 

Inverter 

 
Fig. 18: Total Harmonic Distortion of a Proposed Seven 

Level Inverter 

Fig.17 demonstrates the beats and yield voltage waveform of 

a Proposed Seven Level inverter. From the outcome it is 

watch that yield voltage has a pinnacle extent of 396V and 

RMS estimation of 230.4V.The Fig.18 THD of a Proposed 

Seven Level Inverter, where the key yield voltage has a size 

of 276.7V with THD of 16.29%. 

E. Proposed Seven Level Inverter with Filters 

 
Fig. 19: SIMULINK Model of a Proposed Seven Level 

Inverter with Filters 
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Fig. 20: Simulation Result of a Proposed Inverter with filters 

 
Fig. 21: Total Harmonic Distortion of a Proposed Seven 

Level Inverter with filters 

Fig. 20 demonstrates the beats and yield voltage waveform of 

a Proposed Seven Level inverter with channels. From the 

result it is watch that yield voltage has a pinnacle extent of 

396V and RMS estimation of 179.7V.The Fig.21 THD of 

Proposed Seven Level Inverter with channels, where the 

major yield voltage has a greatness of 250.7V with THD of 

5.49%. 

IV. CONCLUSION 

The proposed topology of Cascaded Seven Level Inverter 

circuit is recreated utilizing MATLAB/SIMULINK 

programming. To confirm the execution of the inverter with 

wanted highlights by observing the simulation results. The 

drawbacks of the conventional inverter topology can be 

overcome by using the Proposed Seven Level Inverter 

topology. From the simulation results it can be concluded that 

with the same number of input DC source of same magnitude 

(132V), and seven level output voltage can be created with 

reduced number of switches (i.e.7)and lower THD it is 

achieved by using Proposed seven level inverter topology 

when contrasted to conventional cascaded inverter topology. 

In the proposed work, the simulation results of seven level 

inverter topology with filters, single phase inverter  topology 

and cascaded five level inverter topology is presented. The 

proposed topology has more advantages than conventional 

i.e. reduced the Total Harmonic Distortion (THD), required 

reduced number of switches and reduced size of filters with 

increased efficiency. 

REFERENCES 

[1] Reshmi N and Dr M. Nandakumar “Grid connected PV 

System with a Seven Level Inverter.” International 

Conference on Next Generation Intelligent Systems 

(ICNGIS) 2016. 

[2] Mastromauro, Rosa A., Marco Liserre, and Antonio 

Dell'Aquila. "Control issues in single-stage photovoltaic 

systems: MPPT, current and voltage control." Industrial 

Informatics, IEEE Transactions on 8.2 (2012): 241-254.. 

[3] Zhao, Zheng, et al. "Derivation, analysis, and 

implementation of a boost–buck converter-based high-

efficiency PV inverter." Power Electronics, IEEE 

Transactions on 27.3 (2012): 1304-1313 

[4] Hasegawa, Kazunori, and Hirofumi Akagi. "Low-

modulation-index operation of a five-level diode-

clamped PWM inverter with a dcvoltage- balancing 

circuit for a motor drive." Power Electronics, IEEE 

Transactions on 27.8 (2012): 3495-3504. 

[5] Pouresmaeil, Edris, Daniel Montesinos-Miracle, and 

Oriol Gomis- Bellmunt. "Control scheme of three-level 

NPC inverter for integration of renewable energy 

resources into AC grid." Systems Journal, IEEE 6.2 

(2012):242-253 


