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Abstract – This paper proposes another seven level inverter with a solar power generation 
system, which is made out of a dc-dc power converter and another seven level inverter. The 
dc-dc power converter integrates a lift converter and a transformer to change over the output 
voltage of the solar cell cluster into independent voltage sources with different connections. 
The most usually utilized solar cell model is introduced and the summed up PV model using 
Mat lab/simulink is created. Taking the impact of solar intensity and cell temperature, the 
attributes of PV model are reenacted. This model can be utilized for examination of PV 
qualities and for recreation with Maximum power point tracking algorithms. This new seven 
level inverter is designed using a capacitor determination circuit and a full extension power 
converter. The capacitor determination circuit changes over the two output voltage 
wellsprings of dc/dc power converter into a three level dc voltage, and the full scaffold 
converter additionally changes over this three level dc voltage into seven level air 
conditioning voltage. The proposed system produces a sinusoidal output current that is in 
phase with the utility voltage and is encouraged into the utility. 
 
Key Words: Maximum power point tracking (MPPT), pulse width modulation technique 
(PWM), photovoltaic (PV), multilevel inverter. 
 
1. INTRODUCTION 
 
The solar energy is becoming more critical 
since it creates less contamination and the 
cost of petroleum product energy is rising, 
while the cost of solar exhibits is decreasing. 
The growing energy request combined with 
the likelihood of lessened supply of 
traditional energizes, alongside growing 
worries about natural safeguarding, has 
driven innovative work of elective energy 
sources that are cleaner, renewable and that 
create minimal ecological effect. Among the 
elective sources the electrical energy from 
PV is currently viewed as the common 
energy source more valuable, since it is free, 
rich, and perfect, distributed over the earth 
and takes an interest as an essential factor of 
every single different procedure of energy 
creation on earth. The power transformation 
interface is more vital to grid associated 
solar power generation systems since it 
changes over the dc power produced by a 
solar cell exhibit into air conditioning power 

and sustains this air conditioner power into 
utility. An inverter is essential in the power 
transformation interface to change over the 
dc power into air conditioning power. Since 
the output voltage of solar cell cluster is 
low, dc/dc power converter is utilized as a 
part of little limit solar power generation 
system to help the output voltage so it can 
coordinate the dc transport voltage of the 
inverter. A filter inductor is utilized to 
process the switching sounds of an inverter, 
so the power misfortune is relative to the 
measure of switching music. The control 
circuit not just gives PWM signs to switches 
of two power stages, yet in addition follows 
maximum PV module energy and also 
continuous grid location and assurance. The 
proficiency of traditional lift converter is 
confined by obligation proportion for higher 
output voltage. Hypothetically, when 
obligation proportion is shut to solidarity the 
voltage gain will be infinity. The regular 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 4, ISSUE 7, DEC/2017

ISSN NO: 2394-8442

http://iaetsdjaras.org/283



multilevel inverter topologies include the 
diode clasped, the flying capacitor and the 
course H-connect types. Diode cinched and 
flying capacitor multilevel inverters utilize 
capacitors to build up a few voltage levels. 
Yet, it is hard to control the voltage of these 
capacitors. In both the diode cinched and 
flying capacitor topologies 12 power 
electronic switches are utilized for seven 
level inverters. The new seven level grid 
associated inverter contains just six power 
electronic switches. This paper proposes the 
outline and execution of a PV module 
inverter. The dc-dc converter with 
maximum power point tracking control 
raises the input voltage level into a high 
voltage level. There is just a single (MPP-
Maximum Power Point) and this fluctuates 
according to climatic and illumination 
conditions. The photovoltaic power qualities 
differ with the level of solar illumination 
and temperature which make the extraction 
of maximum power a mind boggling 
assignment. To conquer this issue a few 
strategies for extracting maximum power 
have been proposed. In this paper the 
maximum power point tracking algorithm 
utilizes Perturb and Observe (P and O) 
strategy; the technique detects the output 
voltage and current of solar board to 
determine the obligation cycle of the DC-
DC converter to be increased or diminished. 
The P and O algorithms are generally 
utilized as a part of control of MPPT which 
has basic structure, diminished number of 
important measured parameters and high 
tracking speed. The proposed solar power 
generation system is made out of a dc-dc 
converter and a seven level inverter. The 
seven level inverter includes a capacitor 
determination circuit and a full scaffold 
converter. The seven level inverter contains 
just six power electronic switches, which 
disentangles the circuit setup. Since just a 
single power electronic switch is exchanged 
at high recurrence whenever, the switching 
power misfortune is decreased and the 
power productivity is made strides. 
 
 

1.1 Photovoltaic System 
A Photovoltaic (PV) system 
straightforwardly changes over daylight into 
power. The essential gadget of a PV system 
is the PV cell. Cells might be assembled into 
shape boards or clusters. The voltage and 
current accessible at the terminals of a PV 
gadget may specifically sustain little loads, 
for example, lighting systems and DC 
engines. A Photo voltaic cell is 
fundamentally a semiconductor diode whose 
p– n intersection is presented to light. 
Photovoltaic cells are made of a few sorts of 
semiconductors using distinctive 
manufacturing forms. The incidence of light 
on the cell produces charge transporters that 
originate an electric current if the cell is 
shortcircuited. 
 

 
Fig-1: Equivalent circuit of a PV cell 

 
Fig 1 demonstrates the comparable circuit of 
a PV cell. In the figure the PV cell is spoken 
to by a current source in parallel with a 
diode. �� and �� speak to arrangement and 
parallel protection individually. The output 
current and voltage from PV cell are spoken 
to by V and I. The I-V attributes of the solar 
cell circuit can be sets by the following 
conditions. The current through diode is 
given by: 
ID = IO [exp (q (V + I RS)/KT)) – 1] 
     (1) 
While, the solar cell output current: 
I = IL – ID – Ish    
    (2) 
I = IL – IO [exp (q (V + I RS)/KT)) – 1] – 
(V + IRS)/ Rsh    (3) 
Where, 
I: Solar cell current (A) 
IL: Light generated current (A) 
IO: Diode saturation current (A) 
q: Electron charge (1.6×10-19 C) 
K: Boltzman constant (1.38×10-23 J/K) 
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T: Cell temperature in Kelvin (K) 
V: solar cell output voltage (V) 
Rs: series resistance (Ω) 
Rsh: shunt resistance (Ω) 

 
Fig-2: Maximum Power Point (Vmp, Imp) 

 
Trademark I– V bend of a down to earth PV 
gadget and the three astounding points: 
impede, (Isc), MPP (Vmp, Imp) and open 
circuit (Voc, 0). 
 
1.2 MPPT Technique 
Annoy and Observation algorithms are 
broadly utilized as a part of MPPT in light 
of their basic structure and the few measured 
parameters which are required. They work 
by intermittently perturbing (i.e. 
incrementing or decrementing) the cluster 
named voltage and comparing the PV output 
power with that of the past bother cycle. On 
the off chance that the power is increasing, 
the annoyance will continue a similar way in 
the following cycle, generally the irritation 
heading will be turned around. This implies 
the exhibit terminal voltage is bothered each 
MPPT cycle, in this way when the P&O is 
come to, the P&O algorithm will sway 
around it resulting in lost PV power, 
particularly in instances of consistent or 
gradually varying air conditions. This issue 
can be fathomed by improving the rationale 
of the P&O algorithm to think about the 
parameters of two preceding cycles keeping 
in mind the end goal to check when the 
P&O is come to, and sidestep the annoyance 
arrange. Another approach to diminish the 
power misfortune around the P&O is to 
diminish the annoyance step, in any case, 
the algorithm will be moderate in following 
the P&O when the air conditions begin to 
change and more power will be lost 
. 

The P&O strategy works intermittently 
incrementing or decrementing the output 
terminal voltage of the PV and comparing 
the power obtained in the current cycle with 
the power of the past cycle. In the event that 
the voltage fluctuates and the power 
increases, the control system changes the 
operating point toward that path, generally 
change the operating point the other way. 
Once the course for the difference in current 
is known, the current is shifted at a steady 
rate. This rate is a parameter that ought to be 
changed in accordance with permit the 
harmony between quicker reaction with less 
vacillation in consistent state. The flowchart 
of this algorithm is exhibited in Fig.3. An 
altered form is obtained when the means are 
changed according to the separation of the 
MPP, resulting in higher proficiency. This is 
an astounding strategy to come to the MPP 
and it is independently from the PV board, 
in spite of the fact that this technique may 
experience the ill effects of quick changes in 
natural conditions. 

 
Fig-3 Flowchart of the P&O Algorithm. 

 
2.CIRCUIT CONFIGURATION 
The proposed solar power generation system 
made out of a solar cell cluster, a dc– dc 
power converter, and another seven-level 
inverter. The solar cell exhibit is associated 
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with the dc– dc power converter, and the 
dc– dc power converter is a lift converter 
that incorporates a transformer with a turn 
proportion of 2:1. The dc– dc power 
converter changes over the output power of 
the solar cell exhibit into two independent 
voltage sources with different connections, 
which are provided to the seven-level 
inverter. This new seven-level inverter is 
made out of a capacitor determination 
circuit and a full-connect power converter, 
associated in a course. 

 
Fig-4 Proposed solar power generation 

system 
 
The power electronic switches of capacitor 
choice circuit determine the release of the 
two capacitors while the two capacitors are 
being released individually or in 
arrangement. As a result of the different 
connections between then voltages of the dc 
capacitors, the capacitor determination 
circuit outputs a three-level dc voltage. The 
full-connect power converter additionally 
changes over this three-level dc voltage to a 
seven-level air conditioning voltage that is 
synchronized with the utility voltage. Along 
these lines, the proposed solar power 
generation system creates a sinusoidal 
output current that is in phase with the 
utility voltage and is nourished into the 
utility, which delivers a solidarity power 
factor. This new seven-level inverter 
contains just six power electronic switches, 
so the power circuit is disentangled. 
 
2.1 DC-DC Power Converter 
The DC– DC power converter incorporates 
a lift converter and a current-nourished 
forward converter. The lift converter is 
made out of an inductor LD, a power 
electronic switch SD1, and a diode, DD3. 
The lift converter charges capacitor C2 of 

the seven-level inverter. The current-
bolstered forward converter is made out of 
an inductor LD, power electronic  
switches SD1 and SD2, a transformer, and 
diodes DD1 and DD2. The current-sustained 
forward converter charges capacitor C1 of 
the seven-level inverter. The inductor LD 
and the power electronic switch SD1 of the 
current-encouraged forward converter are 
additionally utilized as a part of the lift 
converter. 
 At the point when SD1 is turned ON. 
The solar cell cluster suppliesenergy to the 
inductor LD. At the point when SD1 is 
killed and SD2is turned ON. Accordingly, 
capacitor C1 is associated with capacitor C2 
in parallel through the transformer, so the 
energy of inductor LD and the solar cell 
cluster charge capacitor C2 through DD3 and 
charge capacitor C1 through the transformer and 
DD1 during the off territory of SD1. Since 
capacitors C1 and C2 are charged in parallel 
by using the transformer, the voltage 
proportion of capacitors C1 and C2 is the 
same as the turn proportion (2:1) of the 
transformer. Consequently, the voltages of 
C1 and C2 have different connections. The 
lift converter is worked in the continuous 
conduction mode(CCM). It ought to be 
noticed that the current of the magnetizing 
inductance of the transformer increases 
when SD2 is in the ON state. Expectedly, 
the forward converter needs a third 
demagnetizing winding keeping in mind the 
end goal to discharge the energy put away in 
the magnetizing inductance back to the 
power source. Be that as it may, in the 
proposed dc– dc power converter, the 
energy put away in the magnetizing 
inductance is conveyed to capacitor C2 
through DD2 and SD1 when SD2 is killed. 
Since the energy put away in the 
magnetizing inductance is exchanged 
forward to the output capacitor C2 and not 
back to the dc source, the power 
effectiveness is progressed. Furthermore, the 
power circuit is streamlined in light of the 
fact that the charging circuits for capacitors 
C1 and C2 are integrated. Capacitors C1 and 
C2 are charged in parallel by using the 
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transformer, so their voltages consequently 
have different connections. The control 
circuit is likewise streamlined. Subsequently 
multifaceted nature of the circuit is 
diminished. 
2.2 Seven Level Inverter 
As found in Fig. 4, the seven-level inverter 
is made out of a capacitor choice circuit and 
a full-connect power converter, which are 
associated in course. Operation of the seven-
level inverter can be separated into the 
positive half cycle and the negative half 
cycle of the utility. For simplicity of 
examination, the power electronic switches 
and diodes are thought to be perfect, while 
the voltages of the two capacitors C1 and C2 
in the capacitor choice circuit are consistent 
and equivalent to Vdc/3 and 2Vdc/3, 
separately.  Since the output current of the 
solar power generation system will be 
controlled to be sinusoidal and in phase with 
the utility voltage, the output current of the 
seven-level inverter is additionally positive 
in the positive half cycle of the utility. The 
operation of the seven-level inverter in the 
positive half cycle of the utility can be 
additionally partitioned into four modes, as 
appeared in Fig.5. 

 
Fig-5.Operation in the positive half cycle (a) 
mode 1 (b) mode 2 (c) mode 3 (d) mode 4 
Mode 1: The operation of mode 1 is 
appeared in Fig. 5(a).  
Both SS1 and SS2 of the capacitor choice 
circuit are OFF,  
so C1 is released through D1 and the output 
voltage of the  
capacitor choice circuit is Vdc/3. S1 and S4 
of the full-connect power converter are ON. 

Now, the output voltage of the seven-level 
inverter is specifically equivalent to the 
output voltage of the capacitor 
determination circuit, which implies the 
output voltage of the seven-level inverter is 
Vdc/3. 
Mode 2: The operation of mode 2 is 
appeared in Fig. 5(b). In  
the capacitor determination circuit, SS1 is 
OFF and SS2 is ON, so C2 is released 
through SS2 and D2 and the output voltage 
of the capacitor choice circuit is 2Vdc/3. S1 
and S4 of the full-connect power converter 
are ON. Now, the output voltage of the 
seven-level inverter is 2Vdc/3. 
Mode 3: The operation of mode 3 is 
appeared in Fig. 5(c). In the capacitor 
determination circuit, SS1 is ON. Since D2 
has a turn around inclination when SS1 is 
ON, the province of SS2 can't influence the 
current stream. In this way, SS2 might be 
ON or OFF, to avoiding switching of SS2. 
Both C1 and C2 are released in arrangement 
and the output voltage of the capacitor 
choice circuit is Vdc. S1 and S4 of the full-
connect power converter are ON. Now, the 
output voltage of the seven-level inverter is 
Vdc. 
Mode 4: The operation of mode 4 is shown 
in Fig. 5(d). Both SS1 and SS2 of the 
capacitor selection circuit are OFF. The 
output voltage of the capacitor selection 
circuit is Vdc/3. Only S4 of the full-bridge 
power converter is ON. Since the output 
current of the seven-level inverter is positive 
and passes through the filter inductor, it 
forces the antiparallel diode of S2 to be 
switched ON for continuous conduction of 
the filter inductor current. At this point, the 
output voltage of the seven level inverter is 
zero. Therefore, in the positive half cycle, 
the output voltage of the seven-level inverter 
has four levels: Vdc, 2Vdc/3, Vdc/3, and 0. 
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Fig-6.Operation in the negative half cycle 
(a) mode 5 (b) mode 6 (c) mode 7 (d) mode 
8 In the negative half cycle, the output 
current of the seven-level inverter is 
negative. The operation of the seven-level 
inverter can likewise be partitioned into four 
modes, as appeared in Fig. 6. An 
examination with Fig. 3 demonstrates that 
the operation of the capacitor choice circuit 
in the negative half cycle is the same as that 
in the positive half cycle. The distinction is 
that S2 and S3 of the full-connect power 
converter are ON during modes 5, 6, and 7, 
and S2 is likewise ON during mode 8 of the 
negative half cycle. Accordingly, the output 
voltage of the capacitor choice circuit is 
inverted by the full-connect power 
3. Experimental Results 
To verify the performance of the proposed 
solar power generation system, a prototype 
was developed with a controller based on 
the DSP chip TMS320F28035. The power 
rating of the prototype is 500W, and the 
prototype was used for a single-phase utility. 
 

 
Fig 7: Simulink block diagram of solar 

power generation system 
 

 
Fig .8 Simulink model of PV cell 
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Fig.9 Simulink model of P & O algorithm 

 

 
Fig.10 Simulink model of proposed seven 

level inverter 
 

 
Fig.11. Output voltage of seven level 

inverter 
 

 
  Fig.12.THD Waveform 
 
4. CONCLUSION 
 
This paper proposes a solar power 
generation system to change over the DC 
energy produced by a solar cell exhibit into 
AC energy that is sustained into the utility. 
The proposed solar power generation system 
is made out of a DC/DC power converter 
and a seven-level inverter. The seven-level 
inverter contains just six power electronic 
switches, which disentangles the circuit 
setup. Moreover, just a single power 
electronic switch is exchanged at high 
recurrence whenever to create the seven-
level output voltage. This lessens the 
switching power misfortune and enhances 
the power effectiveness. The voltages of the 
two DC capacitors in the proposed seven-
level inverter are adjusted consequently, so 
the control circuit is rearranged. Trial comes 
about demonstrate that the proposed solar 
power generation system creates a seven-
level output voltage and outputs a sinusoidal 
current that is in phase with the utility 
voltage, yielding a power factor of 
solidarity. What's more, the proposed solar 
power generation system can adequately 
follow the maximum power of solar cell 
cluster. 
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