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Abstract 

The rapid growth in renewable energy technologies, had led to the growing installed capacity 

and higher topologies of multilevel Inverters. It is seen that as we increase the level of multilevel 

topologies the control becomes difficult this paper deals with all these difficulties. A new control 

strategy for multilevel inverter by controlling the phase angle and voltage magnitude is also 

discussed. In on grid solar generation system utilizing multilevel inverter the voltage mismatch 

occurs due to sunlight based irradiance difference. The Solar vitality is not similarly circulated 

there is a change in sun oriented brilliance where the boards are separated. The voltage 

unbalancing will result in more harmonics. This paper proposes a topology where a DC-DC 

converter is utilized before the multilevel inverter so as to settle the voltage varieties, thereby 

reducing the harmonics in the system. Examinations working stages simulations and results for 

both are studied about here.  Here MATLAB is used to simulate the solar panel and multilevel 

inverter along with the converter. The measure of total harmonic distortion THD obtained is 

taken as a measure of evaluation for the performance of this combined system. 
 

Keywords: Multilevel Inverter,DC-DCPower Converter, Solar Generation,MATLAB-

Matrix Laboratory,Total Harmonic Distortion. 

 

1. Introduction 
Kamuthi sun based Power venture in TamilNadu has a DC power intensity of 648 

MW one of the biggest on the planet positioning authorized by the Adani group 

obviously clarifies the need of environmentally friendly power vitality in developing 

nations. This centre consequently has all the attraction looking into the hardship faced by 

sun oriented power. India as an emerging economy has to meet the demand of its 

electrical Productivity by moving into solar power installation [1]. The sunlight based 

irradiance is not uniform, it changes with positions. Even with two adjacent location 

under consideration we cannot say both will get the uniform sun powered irradiance that 

too when it is connected through multilevel inverter more noises are infused . To keep 
away from these trailing  power quality, a DC-DC converter can be situated in front of 

the inverter. This Buck – Boost converter will work in such an approach to keep the DC 

interface voltage steady. There by an AC intensity of low THD is sustained as the output.  

There are two methods to derive the sun power one based on photovoltaic cell SPV and 

 the other by utilizing    concentrated   sun oriented power [23]   Reviews the sun based  

power age and key players related with sun based power age by SPV or CSP in India. By
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 2050 the commitment of sunlight based power would associate with 11 to 16 %.  [24] Pr

edicts that China and India will observer unquestionably more development in sun based 

power by 2020.  [22] the creator has anticipated the impacts of an unnatural weather  

change. 

 

2. The Solar Harvesting system. 
The proposed system consists of the PV system. The PV system is connected to the 

DC-DC converter which in turn is connected to multilevel inverter, the output of the 

inverter is fed to the grid.Figure 1. shows the block diagram of the proposed system.  

 

 

Figure 1. Block diagram of proposed Solar harvesting system. 

 

3. The Photo Voltaic Panel. 

 Better and robust techniques to simplify the operation of solar photovoltaic devices 

for distinct working conditions. A realistic model of a solar panel can be produced that 

provides the same efficiency of a reliable panel as the manufacturer has indicated. The 

same technique can be used in simulation to design precise models. The models will be 

realistic. The Figure 2. gives an electrical equivalent of a solar cell. 

 

Figure 2. Equivalent electric diagram of a PV system. 

 

 

I=Ipv-Io[ 
𝑉+𝐼𝑅𝑠

𝑎𝑉𝑇
 -1)] –(

𝑉+𝐼𝑅𝑠

𝑅𝑠ℎ
)                           (1) 

 

VT=n 
𝑘𝑇

𝑞
                                                         (2) 

The above equations (1) and (2) are generally used in designing the solar panels in 

matlab. 
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4. Proposed DC-DC Converter. 

 In order to augment the different power obtained due to varying solar irradiance 

the circuit shown in Figure 3. is used.It consists of a DC-DC Buck-Boost converter 

followed by a Buck converter. The circuit is so arranged that the output of these would 

be a pure and stable DC output. 

 

 

Figure 3.Converter for correction of variety of voltages. 

 

Mode 1 operation: 

  During mode one Q1 and Q2 are in ON state and D1 and D2 are in off state, C2 

supplies load power. 

Mode 2 operation: 

 In mode two Q1 and Q2 are turned off and diodes D1 and D2 are in on state 

energy in the inductors create a balancing voltage with respect to the duty cycle. The two 

modes of operation are as shown in Figure 4.and Figure 5. 

 

 

 

Figure 4. Mode one operation of DC-DC Converter. 

 

Tierärztliche Praxis

ISSN: 0303-6286

Vol 39 Issue 10 October - 2019

123



 

 

Figure 5. Mode two operation of DC-DC Converter. 

 

During steady state operation to achieve constant Gain in the converter the following 

points are to be remembered. Inductors L1 and L2 should be so designed that the 

converter operates in continuous current mode. The stray elements should be omitted. 

The capacitors C1 and C2 should be large enough to attain a constant voltage. The output 

voltage should be constant during the commutation period. 

 

Figure 6. Output waveforms of DC-DC Converter. 

 

 

5.The Multilevel Inverter 

 Multilevel inverters are winding in the cutting edge innovation where we are 

given more significance to sustainable power sources. These inverters are equipped for 

creating the required wattage of intensity for a given voltage and recurrence. In 70's the 

idea of multilevel inverter was presented. The term multi started with the three-level 

converter. Along these lines, a few converter topologies have been created. Be that as it 

may, the rudimentary idea of a multi converter to accomplish higher power is to utilize a 

progression of intensity semiconductor, switches with a few lower voltage DC sources to 

play out the power change by combining a staircase voltage waveform. Batteries, 

Capacitors, and Solar sustainable power source voltage sources can be utilized as the 

various DC voltage sources. These power switches total these various DC sources so as 

to accomplish high voltage at the output. Series connected semiconductors are used in 

building Multilevel inverters so as to decrease the voltage stress on individual device.[2] 

 Genetic algorithm based optimization and biological optimization can be applied 

to find the angles of switching in cascaded multilevel inverter to eliminate the higher 

order harmonics.[3]-[9] The Multilevel inverters offer different applications in voltage 

going from medium to high, for example, in sustainable sources, modern drives, 

Laminators, blowers, fans, and transports. The rule bit of leeway of utilizing multilevel 

inverters is lower harmonic elimination acquired because of the different voltage levels 

at the yield and decreased weights on the exchanging gadgets utilized. The multilevel 

begins from there, as the quantity of levels achieved is endless, the yield THD (Total 

Harmonic Distortion) approaches zero.  
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 In the current experimentation a multilevel inverter is utilized in order to get a 

perfect sinusoidal wave form. The output of the solar cell designed is fed into the DC-

DC converter for voltage stabilization. There are various topologies of multilevel 

inverters along with modulation methods along with their application and future 

developments are discussed.[10]-[11],Figure 7. and Figure 9. shows the multi level 

inverter diagram and waveform. 

 

Figure 7. Diode clamped Multilevel Inverter. 

 

 

6. Results and Discussions 

 

 

Figure 8. A typical Solar Panels arrangement. 

Due to the reduction in cost of solar panels today the solar energy has become a 

powerful vitality .In recent years many solar based projects are emerging even if all the 

households install solar generation system it will augment the production of electrical 

power and would help the government reduce the cost of new installation. Figure 8. is 

the photograph of a solar panel. 

 Many advanced research in solar power utilization is going on in recent years to 

improve the quality of this power.Figure 9. and Figure 10. shows the phase voltage and 

current waveforms. The experimental set up is as shown in Figure 11. 
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Figure 9. The Multilevel inverter voltage waveforms. 

 

 

Figure 10. The three phase current waveforms. 

 

Figure 11. The Experimental Setup of Multilevel Inverter Used. 

 

Figure 12. Output Phase voltage waveform for Grid synchronization. 
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Figure 13. Output Inverter waveform of current. 

 

 

Figure 14. Output Three Phase voltage waveform for Grid synchronization. 

 

Figure 15. Output control characteristics. 

 

    The following are some of the output waveform of the proposed system. As shown 

above Figure12.,Figure 13. and Figure 14. gives the output waveforms. A pure sinusoidal 

waveform with negligible Total Harmonic Distortion is the outcome of the above 

experimentation. When the duty cycle of the DC converter is greater than 0.38 a step-up 

behavior is seen. When the duty cycle is equal to 0.38 a marginal case is witnessed. 

Similarly when the duty cycle is less than 0.38 a step-down behavioral is witnessed. 

Figure 15., shows the step down and step up behavior of the DC-DC converter.   
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Figure 16. Phase Current and Phase voltage waveforms 

 

 

Table 1 Harmonic Comparison 

 Harmonic order 
THD 

 V0 I0 

3rd  0.36% 0.21% 1.482 

5th 

(Diode) 

0.34% 0.18% 1.106 

5th 

(MOSFET) 

0.32% 0.12% 0.396 

 

The above Table 1 gives the various THD values for different levels in multilevel 

Inverter.Figure 16 shows the phase current and phase voltage waveforms. 

 

Figure 17. Efficiency to Output voltage waveforms for experimental and        

simulation results. 
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The above Figure 17. shows a close similar output in experimental and simulation 

results obtained. 

5. Conclusion 

 

In recent days it has become very difficult to start new generation plants. The huge 

capital cost and operating cost of power plant make them unfeasible. The nuclear power 

plant has created a nightmare in the minds of people. So the other options lie open and 

the present policies of the government for a green energy are also taken into account. If 

this energy is to come with the said quality in power it becomes an added advantage. As 

discussed the multilevel inverter is well known for a pure sine waveform with less THD. 

The imbalance due to voltage variation is taken care by the DC-DC converter. In the 

above experimentation all the values are seen to coincide with the simulation and 

hardware result. The discussion of these results is seen in the results and discussion 

topic. As an improvement the cells can be replaced by lithium fuel cells and may be 

repeated for further improvement. 
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