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Abstract: This project proposed a solar power generation system
isused for the MPPT (maximum power point tracker) controller
in a nine-level inverter. The selection of the capacitor circuit is
configured using nine-level inverter and a cascade-connected to
the full-bridge power converter. The nine-level inverter contains
seven powers. Electronic switches ssimplify the configuration of
the circuit system. A single electronic power switch is switched to
the high frequency at any time to generate a nine-level output
voltage. The output of the photovoltaic solar panel system will be
fed into an MPPT algorithm to obtain a maximum amount of
energy from a photovoltaic system, and this technique is used for
thegeneration of residential renewable energy. The output voltage
of a photovoltaic solar system is completed by the use of the
DC-DC power converter with independent voltage sources for an
inverter and reduces the harmonics generated. The nine-level
inverter reduced with switchesin power generation.

Keywords. DC-DC boost converter, Nine level inverter, Multilevel
inverter, PWM, Solar panel, MTTP Controller.

. INTRODUCTION

Today, energy production based on renewable energies plays
an essentia role in the electricity sector. Electrical energy is
mostly obtained from the wind and solar energy compared to
al other renewable resources such as tidal energy, biomass,
etc. Among al one of the most abundant and available
resources are renewable solar energy. Solar panels are used to
convert the energy from light into electrical energy, and it is
stored in the batteries. An inverter technology, the electrical
energy stored in the battery islinked to the AC networks. The
efficiency of the solar power plant is mainly decided by the
efficient storage of electrical energy in the battery. Today the
main problem in this solar electricity production involves
designing a suitable charge controller to store electrical
energy in the battery and efficient solar panels for very good
energy conversion. The manufacturing of an effective panel is
complete depending on the type of technology and quality of
materials.
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The maximum efficiency in the panel is to design the
appropriate MPPT controller with a powerful agorithm.

The solar localization system has been used in previous
research to obtain maximum power and efficiency from the
panels. But this system has a poor response when sunlight is
absent and in low, light conditions. The difficulties mentioned
previously can be overcome by placing the appropriate MPPT
controller between the solar panel and the battery. A MPPT
algorithm, the maximum power is extracted by the solar
panel, and the charge regulator output voltage is adjusted to
avoid battery overcharging and obtaining the best use factor
of the panel. The basic block diagram of interfacing solar
power generation and MPPT technique is shown in Fig.1.
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Fig: 1 Block Diagram of Proposed System

[I. NINELEVEL INVERTER OPERATION

The nine-inverter levels contain seven electronic switches,
which simplifies the configuration of the circuit system. An
electronic power switch is switched to the high frequency at
any time to generate a nine-level output voltage. A proposed
nine-tier solar energy system, as shown in Figure 2.
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Fig: 2 Proposed Nine Level Solar Power Generation
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[1l. SOLAR PANEL MPPT ALGORITHM

AnMPPT agorithm automatically detectsthe panel operating
voltage allowing maximum output power. A typical voltage
and current graph of asolar panel fig. 3 showsthe open circuit
voltage of the maximum power point. The maximum power
point detection is an algorithm included in the charge
regulators used to extract the maximum power from the
photovoltaic solar energy under certain conditions. The
voltage that can produce the PV modules is called the
"maximum power point". The maximum power varies with
the solar radiation, the ambient temperature, and the
temperature of the solar cell. The solar charge controller with
maximum power point detection is electronic monitoring and
has nothing to do with mobile panels with a mechanical solar
tracker. The controller examines the output of the panels and
compares them to the battery voltage. The MPPT controller
calculates the best power from the solar panel can emit to
charge of the battery, convert it to the best voltage of the
battery amps. Thus, the technology name is called an
€l ectronic buck-boost power converter.
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Fig 3 Graph with Voltage and Current

IV. PULSEWIDTH MODULATION TECHNIQUE

In PWM, the pulses represent a successive sampling value of
s (t) that has constant amplitude but varies over time in direct
proportion to the sample value. The pulse duration can be
changed from the fixed start to the end edges fixed pulse
center. This alows to time-divison multiplexing. The
maximum pulse duration is limited to the fraction of the
sampletime. Thereareseveral techniquesthat vary with the
investor's profit. The most effective method of controlling
gain, i.e., the output voltage is to incorporate a pulse width
modulation control into the inverters.

4.1. M odes of Operation
4.1.1 Mode 1
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Fig 4.1 Mode 1 Operation
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Inthisfigure 4.1, switch S1 dc to dc converter is turned ON,
inductor L1 and capacitor C4 are charging while capacitor
switches S3, $4, and S5 are switched off. The capacitor C2 is
delivers energy stored to the load. Voltage source inverter is
operated in a positive half cycle; the output voltage of Vdc/4
is produced.

4.1.2. Mode 2
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Fig 4.2 mode 2 operation
During thismode 1 and mode 2 is switch, S5isturned ON. So
the output voltage is getting Vdc/2 as shown in figure 4.2.
4.1.3. Mode 3

iy
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Fig 4.3 mode 3 operation
By additional mode 2 switched $4 is turned ON, during this
mode, the Capacitor C3 is delivered energy to store in the
load. The ouput voltage 3Vdc/4 is produced as shown in
figure 4.3.
4.1.4. Mode 4
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Inthisfigure 4.5, dc to dc converter switch S1 isturned OFF,
and switch S2 isturned ON, inductor L1 and coupled inductor
discharging the energy and restore the energy in capacitors
C2, C3, and C4. Switches S7 and S8 are turned ON, the
negative half cycle is generated in the ac load. DC to DC
converter operates the capacitor switching three modes i.e.,
Mode 2, Mode 3, Mode 4 respectively. The switches are
switched ON S7 and S8 instead of S6 and S9.

OUTPUT VOLTAGE LEVEL

During the positive half cycle, the output voltage of
nine level inverter is Vdc/4, Vdc/2, 3Vdc/4, and 0. During
the negative half cycle, the output voltage is negative. The
capacitor output voltage is inverted to the full wave bridge
converter, the negative half cycle is the same as the positive
half cycle, so the output voltage of the nine level inverter has
four level is-Vdc,-2Vdc/3,Vdc/3 and 0. The output voltages
of the nine level inverter are Vdc/4, Vdc/2, 3vdc/4, O,
-Vdc/4, -3vVdc/4, and -Vdc.

V. HARDWARELAYOUT DIAGRAM

The nine level inverter contains seven switches in the power
electronic circuits, which simplifies the configuration of the
circuit contains seven switches and three circuits for
aternating current. The selection of the nine-level inverter
circuit has developed a prototype and tested to verify the
performance of the solar power generation system, as shown
infigure5.
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Fig 5 Layout diagram of ninelevel inverter
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VI. MPPT SIMULATION RESULTS

MATLAB softwareisdesigned and implemented for
MPPT algorithm and the results were taken. The Simulink
diagram of the battery charging system and results were
displayed in the diagram below. Figure 6 shows the overall
block representation of nine levels inverter with table 6
represents the parameter of the circuit. Figure 6.2 shows the
input circuit voltage and boosted voltage in DC-DC converter
as showninfigure 6.3.

Fig 6.1 Proposed Nine Level inverter power System
Table 6: Parameters of ninelevel inverter

Input voltage 115V
Load resistance 10000hms
Load inductance 10mh
Modulation index 04
Capacitance 2 1000 mf
Capacitance 3 4700 mf
Capacitance 4 10000 mf
Output voltage 400V

6.1 Input Voltage of the Circuit

Fig 6.2 Input Voltage of the Nine Level Inverter Circuit
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6.2 DC to DC Converter Voltage VIl. HARDWARE SETUP OF NINE LEVEL
INVERTER SYSTEM S

The output of the photovoltaic solar panel system will be
introduced into an MPPT algorithm to obtain a maximum
amount of energy from a photovoltaic system. The MPPT
technique for the generation of residential renewable energy,
the output voltage of photovoltaic solar energy is
supplemented by the use of the DC-DC power converter. The
final outcome of the solar power generation system with a
nine level inverter system is shownin Fig.7.1.

Fig 6.3 Boosted Voltage In DC-DC Converter
6.3 OUTPUT VOLAGE OF FOUR LEVEL

The graphical representation of output voltage level of the
four level inverter as shown in figure 6.4.

OUTATVILIEEE

Fig 7.1 Hardware setup of ninelevel inverter system

7.1 OUTPUT VOLTAGE OF NINE LEVEL
INVERTER
Therequired gate pulsesfor the MOSFET switch are given by
using microcontroller .The experimental output required
voltage of nine level inverter output voltage of system which
is obtained from the CRO as shownin fig.7.2

Fig 6.4 Output Wave Form of Four Level Waveform
6.4 SIMULATION RESULT
Thus the output waveform of proposed nine level inverter
system using CRO as shown in figure 6.5.
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Fig. 7.2 Output voltage of ninelevel inverter

Fig 6.5. Proposed Nine Level Output Waveform
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VIIl. CONCLUSTION

This project proposed a solar power generation system which
is converts in to direct current generated by solar cell into
alternating current which is supplied to the consumers. The
proposed solar energy consists of a DC-DC power converter
by using nine-level inverter. The nine-level inverter consists
of six electronic power switches, which isused to simplify the
circuit configuration. This circuit reduces the power losses
and improves efficiency. The ninelevel inverter is
automatically balanced so that the control circuit is
simplified. The experimental results of the solar power
generating system an output voltage at nine levels inverters
and generate a sinusoidal current in phase with the grid
voltage, producing a unity power factor.

REFRENCES

1. A. Gaga, F. Errahimi and N. Es-Shai, "Design and
implementation of MPPT solar system based on the
enhanced P& O agorithm using Labview," , pp. 203-208,
doi: 10.1109/IRSEC.2014.7059786, 2014 International
Renewable and Sustainable Energy Conference
(IRSEC), Ouarzazate, 2014

2. M. Rokonuzzaman and M. Hossam-E-Haider, "Design
and implementation of maximum power point tracking
solar  charge  controller," pp. 15, doi:
10.1109/CEEICT.2016.7873139, 2016 3rd
International Conference on Electrical Engineering and
Information Communication Technology (ICEEICT),
Dhaka, 2016,

3. 0. Singh and S. K. Gupta, "A review on recent Mppt
techniques for photovoltaic system,”, pp. 1-6, doi:
10.1109/ETECHNXT.2018.8385315, 2018 IEEMA
Engineer Infinite Conference (eTechNxT), New Delhi,
2018.

4. A. Durgadevi, S. Arulselvi and S. P. Natargjan, "Study
and implementation of Maximum Power Point Tracking
(MPPT) algorithm for Photovoltaic systems," , Newport
Beach, CA, 2011, pp. 240-245, doi:
10.1109/ICEES.2011.5725336, 2011 1st International
Conference on Electrical Energy Systems.

5. S, Kumar Roy, S. Hussain and M. A. Bazaz,
"Implementation of MPPT techniquefor solar PV system
using ANN," 2017 Recent Developments in Control,
Automation & Power Engineering (RDCAPE), Noida,
2017, pp. 338-342, doi:
10.1109/RDCAPE.2017.8358293.

6. S. Kundu, N. Gupta and P. Kumar, "Review of solar
photovoltaic maximum  power point tracking
techniques,”" 2016 7th India International Conference on
Power Electronics (IICPE), Patiala, 2016, pp. 1-6, doi:
10.1109/11CPE.2016.8079494.

7. M. Pathare, V. Shetty, D. Datta, R. Valunjkar, A. Sawant
and S. Pai, "Designing and implementation of maximum
power point  tracking(MPPT)  solar  charge
controller," 2017 International Conference on Nascent
Technologies in Engineering (ICNTE), Navi Mumbai,
2017, pp. 1-5, doi: 10.1109/ICNTE.2017.7947928.

8. B. Subudhi and R. Pradhan, "A Comparative Study on
Maximum Power Point Tracking Techniques for
Photovoltaic Power Systems," in IEEE Transactions on
Sustainable Energy, vol. 4, no. 1, pp. 89-98, Jan. 2013,
doi: 10.1109/TSTE.2012.2202294.

I nter national Journal of Innovative Technology and Exploring Engineering (1JITEE)

I SSN: 2278-3075 (Online), Volume-9 | ssue-8, June 2020

9. A.S. Ahmed, B. A. Abdullah and W. G. A. Abdelaal,
"MPPT algorithms: Performance and evaluation," 2016
11th  International Conference on  Computer
Engineering & Systems (ICCES), Cairo, 2016, pp.
461-467, doi: 10.1109/I CCES.2016.7822048.

10. B. Pakkiraiah and G. D. Sukumar, "A new modified
MPPT controller for solar photovoltaic system," 2015
IEEE International Conference on Research in
Computational  Intelligence and Communication
Networks (ICRCICN), Kolkata, 2015, pp. 294-299, doi:
10.1109/ICRCICN.2015.7434253.

11. W. Xiao, A. Elnosh, V. Khadkikar and H. Zeineldin,
"Overview of maximum power point tracking
technologies for photovoltaic power systems,” IECON
2011 - 37th Annual Conference of the IEEE Industrial
Electronics Society, Melbourne, VIC, 2011, pp.
3900-3905, doi: 10.1109/IECON.2011.6119946.

12. K. Deepti, P. Srihari and M. Achari, "Design analysisand
implementation of MPPT based controlling mechanism
for improving the efficiency of solar Photovoltaic based
operated system," 2017 11th International Conference
on Intelligent Systems and Control (1SCO), Coimbatore,
2017, pp. 260-264, doi: 10.1109/1SC0O.2017.7855993.

AUTHORSPROFILE

Mrs.P.M.KALPANA received her B.E in Electrical and
Electronics Engineering and M.E in Embedded System
Technologies from Anna University. She worked as an
Assistant Professor in various Engineering colleges. Now
currently she is working as an assistant professor in
R.M.D Engineering College. She has been in the teaching
profession for the past 7 years and has handled UG programmes. She has
published papers in various international journals and conferences. She
organized various technical events, workshops under the sponsorship of
college events. She has attended many workshops & FDPs sponsored by
AICTE. Her current research interest includes embedded system, electrical
machines, electronic, power system, Drives and control.

Mrs. R. VANITHA, B.E., M.E,, is currently working as
an Assistant Professor in Department of Electrical and
Electronics and Engineering in R.M.D. Engineering
College, since June 2012. She completed her B.E(EEE)
from Rajalakshmi Engineering College and M.E (PED ,
University 11th rank) from Raaakshmi Engineering
College. She has been in the teaching profession for the past 8 years and has
handled UG programmes. She completed 3 NPTEL Online Course
Certification. Her areas of interest include Renewable Energy, Special
Electrical Machines, and Power Electronics. She has published books on
Discrete Time Signal Processing, Solid State Drives, Special Electrical
Machines, and Power Electronics for Renewable Energy and
Microcontroller Based System Design. Sheisamember in ISTE.

Mrs.P.PRIYADHARSHINI received her B.E and M.E
in Electrical and Electronics Engineering from Anna
University in 2007 and 2010. She is currently working
towards her Ph.D. degree in Anna university. She
worked as an Assistant Professor in various Engineering
colleges. Now currently she is working as an assistant
professor in R.M.D Engineering College. She has handled number of
subjectsin UG programmes. She published papersin varioustechnical aress.
She is an active member in IEl society. She organized various technical
events, workshops under the sponsorship of IEI society. Her current research
interest includes power quality, power system, Digital electronics and power
conversion from electric vehicle.

Retrieval Number: H6643069820/20200BEIESP
DOI: 10.35940/ijitee.H6643.069820
Journal Website: www.ijitee.org

Published By:
Blue Eyes Intelligence Engineering
692 & Sciences Publication

Exploring Innovation'



MPPT Controller based Nine Level Inverter using Solar Power Generation System

Mrs. M.UMA MAHESWARI, pursued bachelor’s
degree in Electrical and Electronics Engineering from
Anna University in the year 2004. Master’s Degree from
Anna University in the year 2006 with specialization in
Power Electronics & Drives and pursuing Ph.D. in the
area of Power Electronics and Drives from Anna
University. She is currently an Assistant professor in Electrica and
Electronics Engineering at R.M.D. Engineering College, affiliated to Anna
University Chennai. She has 14 years of teaching experience. Her research
interests include battery charging, battery management systems, Power
dectronics and design of eectrica machines. She organized various
technical events, workshops under the sponsorship of college.

Retrieval Number: H6643069820/2020©BEIESP Published By:
DOI: 10.35940/ijitee.H6643.069820 Blue Eyes Intelligence Engineering
Journal Website: www.ijitee.org 693 & Sciences Publication




