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Abstract: - The Renewable Energy Sources (RES) are the primary source of energy because of reduction in fossil fuels day to day. The 

primary resource in all available non-conventional energy sources is solar energy. Solar energy is obtained normally from Photo Voltaic 

(PV) cells. In PV cells a photo diode is used which converts the sun irradiation into DC voltage, which is normally a low value, so this is 

not sufficient to run the electrical loads which are connected to the micro grids. To avoid this problem, a novel boost converter is needed to 

improve the voltage profile, but it has a problem of high ripple content in voltage profile, which is not preferable for giving as I/P to the 

Inverter. Normally inverter will take constant DC as an I/p and convert into Alternating Current (AC) voltage. To avoid the above-

described ripple, a novel hybrid Pulse Width Modulation (PWM)  based DC -DC converter is presented in this paper along with a SPWM 

inverter circuit which finds its applications in micro grids. The distinctive topologies of 13 and 21 level inverter have been analyzed with 

reduced number of switches. In traditional topologies a greater number of switches are required, and it can be decreased by planning the 

diverse topologies. The current distinctive topology is described and compared with the conventional configurations and the corresponding 

results are presented. With this, it can be observed that the proposed topology gives the better outcomes. This can be utilized as a part of 

various micro grid inverter applications. 

Keywords: Renewable Energy Sources (RES), Photo Voltaic (PV), Total Harmonic Distortion (THD), Pulse Width 

Modulation (PWM), Cascaded H-Bridge (CHB), Input(I/P), Output(O/P). 

I. INTRODUCTION 

In current days, principal job in power age is with sustainable renewable energy power Sources (RES) on 

account of decrease in the petroleum derivatives ordinarily goes about as the primary part of all promptly 

accessible non-regular energy sources. Energy is a fundamental element for the working and financial 

improvement of the industrialized world. Energy has become basic component for the  progressive financial 

thriving. The energy utilization process  again needs either DC-AC transformation or AC-DC change. The DC-

AC change finds its significant application in continuous uninterrupted power supply (UPS) and Renewable 

Energy (RE). To supply during blackouts, most UPS frameworks use batteries, as a rule lead corrosive, as 

capacity instrument. The battery should give the reinforcement without the lattice supply. Be that as it may, the 

voltage given by the battery alone may not be sufficient to give the reinforcement. Right away, the battery O/P  

power which is DC should be changed over completely to AC with the assistance of an inverter. Evidently, the 

O/P of inverter should be move forward with the assistance of move forward transformer to accomplish an O/P 

of 220V, 50Hz [1]. An elective way to deal with a similar interaction is by utilizing a power electronic converter 

called DC support converter. The support converters are utilized in numerous applications, including 

photovoltaic frameworks, UPS, and  Energy Component (FC) frameworks [1]. 

 

The standard DC support converter can't give a high increase, when the voltage gain is high the proficiency of 

lift converter lessens. The explanation being the misfortunes in the natural resistors of the converter increment 
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when the obligation cycle expands, this compromises the presentation of the converter [2],[3]. To defeat this 

constraint, high addition converter can be utilized to accomplish higher increase [4],[5]. AC O/P  can be 

accomplished with the assistance of inverter. Likewise, DC-AC transformation tracks down its application in 

RES frameworks. In such applications like sunlight based Photograph Voltaic (PV) frameworks, the DC O/P 

power from PV should be switched over completely to AC power [6],[7]. An Inverter circuit is utilized in 

overflow with a clever Heartbeat Width Tweak  DC half breed converter [8]-[14]. In general, when 's' number of 

Direct Current (DC) inputs are considered, the number of levels is 2S+1. The state of the art PWM DC mixture 

converter is basically used to upgrade the PV cell voltage profile and arrive at the essential I/p voltage level for 

an Inverter circuit that is  introduced in single stage 13 and 21-level MLIs. The 21-levels of O/P through 10 H-

cells utilizes power for miniature framework applications. 

II. NOVEL DC-DC HYBRID CONVERTER USING PWM 

Fig.1 shows the schematic for a Novel DC-DC hybrid converter that uses Pulse width Modulation (PWM). 

Phase-shifted switching operation based on PWM technique is used to energize the combination of two anti-

parallel connected inductors, which are used to connect the DC-DC hybrid converter. Fig.2 shows the PWM 

switching sequence diagram of the phase shifting operation.  In this phase shifting operation, the phase 

difference between two hybrid switches is 1800.  

 

Figure 1 Novel Pulse Width Modulation based DC-DC hybrid converter 

 

 

 

 

Figure 2 PWM switching sequence diagram of the phase shifting operation techniques 

In the mentioned Novel PWM based DC-DC hybrid converter, two inductors L1 and L2 are selected with an 

equal value and is equivalent to L for the equation analysis purpose. The Duty ratio of S1 was considered as D1 

similarly for S2 it is D2.The duty ratio values of both operated switches (S1 and S2) were considered as D. 

The Novel PWM DC-DC hybrid converter can operate in the following modes.   

Mode I: When switch S1 is ON (closed) and S2 is OFF (opened) at time T0, the inductorL1current begins to rise 

as it is discharged through the inductor L2. 

Mode II: When switches S1 and S2 are ON (closed) at time T1, the inductor L1  current begins to discharge with 

the assistance of inductor L2 and the load. 

Mode III: When switch S2 is OFF (open) and switch S1 is ON (closed) at time T2, the  

Inductor L2 current begins to rise while being discharged through the inductor L1. 

Mode IV: In the same way as in mode II, when switches S1 and S2 are OFF (opened) at time T3, the inductor L1 

current discharges through inductor L2 and the load.   
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III. DESIGN MODEL OF A NOVEL PULSE WIDTH MODULATION (PWM)  BASED DC-DC HYBRID CONVERTER 

Fig.3 shows the design of a PWM-based DC-DC hybrid converter. Fig.4 & Fig.5 Show various operating modes 

with S1 and S2 ON  respectively.  

 

Figure 3 Novel Pulse Width Modulation (PWM) based  DC-DC hybrid converter 

 A.  DURINGS1 ON & S2 OFF 

 

Figure 4 Novel Pulse width Modulation (PWM) based DC-DC hybrid converter with S1 ON 

Voltage across inductor L1  

Vin = L1

dI1

dt
 

Voltage across inductor L2 

     Vin − V0 = L2
dI2

dt
 

Assume ∆I = I2 − I1 

𝑉𝑖𝑛 = 𝐿1

∆𝐼

𝑡1

 

     𝑡1 =
𝐿×∆𝐼

𝑉𝑖𝑛
     (1) 

 

 

 

 

 

 

B. DURINGS1 OFF & S2 ON 
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Figure 5 PWM based DC-DC boost converter with S2  ON 

For inductor L1 

𝑉𝑖𝑛 − 𝑉0 = −𝐿1

𝑑𝐼

𝑑𝑡
 

     𝑡2 =
∆𝐼𝐿1

𝑉0−𝑉𝑖𝑛
    (2) 

Substitute t1=DTs and t2= (1-D) Ts 

∆𝐼 =
𝑉𝑖𝑛 × 𝑡1

𝐿
 

∆𝐼 =
𝑉0 − 𝑉𝑖𝑛 × 𝑡2

𝐿
 

𝑉𝑖𝑛 × 𝐷𝑇𝑠

𝐿
=

(𝑉0 − 𝑉𝑖𝑛)

𝐿
(1 − 𝐷)𝑇𝑠 

 

     
𝑉0

𝑉𝑖𝑛
=

1

1−𝐷
    (3) 

Total time period 

𝑇 = 𝑡1 + 𝑡2 =
∆𝐼𝐿

𝑉𝑖𝑛

+
∆𝐼𝐿

𝑉0 − 𝑉𝑖𝑛

 

     𝑇 =
∆𝐼𝐿𝑉0

𝑉𝑖𝑛(𝑉0−𝑉𝑖𝑛)
    (4)  

  

Peak to peak ripple current 

𝑇 =
1

𝑓
 

  ∆𝐼 =
𝑉𝑖𝑛(𝑉0−𝑉𝑖𝑛)

𝑓𝐿𝑉0
        (5)  

  ∆𝐼 =    
𝑉𝑖𝑛∗𝐷

𝑓𝐿
       (6) 

∆𝐼  Indicates ripple flow current and is given in Eqn. (6). It depends on the inductance and duty ratio. Fig.6 

shows the voltage and current waveforms across inductors L1 and L2. 
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Figure 6 Inductor current and voltage waveforms. 

For O/P capacitor 

∆𝑉𝑐 = 𝑉𝑐 − 𝑉𝑐(𝑡 = 0) =
1

𝑐
∫ 𝐼𝑐

𝑡1

0

𝑑𝑡 

=
𝐼𝑡1

𝑐
 

Substituting    𝑡1 =
(𝑉0−𝑉𝑖𝑛)

𝑉0𝑓
 

     ∆𝑉𝑐 =
𝐼0𝐷

𝑓𝑐
    (7) 

The ripple voltage of a capacitor is represented by Eqn. (7), and it depends on the duty ratio as well 

as capacitance values. Critical case ripple scenario for CCM operation is  ∆𝐼 = 2𝐼𝐿  

∆𝐼 =
𝑉𝑖𝑛𝐷

𝑓𝐿
= 2𝐼𝐿 = 2𝐼0 = 2 ×

𝑉0

𝑅
 

=
2 × 𝑉𝑖𝑛

(1 − 𝐷)𝑅
 

     𝐿𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 =
𝐷(1−𝐷)𝑅

2𝑓
   (8) 

The critical case ripple for capacitor 

∆𝑉𝑐 = 2𝑉0 

2𝑉0 =
𝐼0𝐷

𝑓𝑐
= 2𝐼0𝑅 

     𝐶𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 =
𝐷

2𝑓𝑅
    (9) 

The specifications of a novel PWM-based DC-DC hybrid converter coupled to an induction drive are given in 

Table.1 

Table.1 Parameters 

 

 

 

 

 

 

S.No Parameter Value 

1 Vin 230V 

2 L 3.5mH 

3 C 250𝜇F 

4 R 18𝛺 

5 Α 62.5% 

6 Rs 2.950𝛺 

7 Ls 7.5mH 



J. Electrical Systems 20-2 (2024): 2428-2449 

2433 

C. SIMULINK MODEL OF A NORMAL PWM BASED DC-DC HYBRID CONVERTER 

The simulation model of a Normal PWM-based DC-DC Converter is depicted in Fig.7. In this scenario, a DC 

supply is provided as  I/P to a regular converter so that the O/P voltage is increased.  To obtain pulses for the 

gate in this, only one switch is used. The wave form for current passing through the inductor is shown in Fig.8. 

 

 

Figure 7 Normal PWM based DC-DC converter 

 

Figure 8 Current passing through inductor 

The O/P voltage wave shape and switching pulse with a duty Ratio of 62.5% are depicted in Fig.9 and 10.  The 

resultant voltage's magnified value is shown in Fig.11, However, the presence of ripple in the Normal PWM-

based DC-DC converter resulting voltage is readily seen in the zoomed result. 

 

Figure .9 Switching pulse 

 

Figure 10 Converter DC O/P voltage Waveform 
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Figure 11 Voltage across capacitor 

D. SIMULINK MODAL A NOVEL PWM BASED DC-DC HYBRID CONVERTER 

Using a novel PWM-based DC-DC hybrid converter with two identical switches, as shown in Fig.12, it is 

possible to reduce the O/P ripples in the conventional DC-DC converter. 

 

Figure.12 Simulink model for novel PWM based DC-DC hybrid Converter 

Switching signals to the two switches are displaced by 1800 in this converter. The I/P current wave form with 

hybrid converter is shown in Fig.13 and it  can be seen that there is less ripple content in the current than with a 

conventional DC-DC converter.  The ripple content in this converter is limited to less than 1A, whereas with 

normal converter it is 2A.The current passing through inductors L1 and L2 are shown in Fig.14. The waveforms 

for switching pulse are given in Fig.15 and 16 have an 1800 phase shift. 

 

Figure.13 Waveform for I/P  current 

 

Figure.14 waveforms for inductor currents (IL1& IL2) 
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Figure.15 Switching pulse, S1 

 

Figure.16 Switching pulse, S2 

The O/P voltage and voltage across the hybrid converter are given in Fig.17 & 18.The ripple voltage values with 

hybrid converter is very less i.e 0.8 Vp-p where as in normal DC-DC converter it is 5 Vp-p 

 

Figure.17 Converter DC O/P voltage wave form 

 

Figureg.18 Waveforms for voltage across capacitor 
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IV. 11-LEVEL CHB BLOCK DIAGRAM MULTI LEVEL INVERTER TOPOLOGY 

 

 

Fig.19 Schematic diagram for a 11-level CHB Inverter Topology 

Table 2: Switching of a 11-level CHB converter 

Voltage 

Level 

Switching Operation 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

Vdc/5 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2Vdc/5 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3Vdc/2 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

4Vdc/5 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 

Vdc 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 

-Vdc/5 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-2Vdc/5 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

-3Vdc/5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 

-4Vdc/5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 0 

-Vdc 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 1 1 

From the above geography it may be affirmed that with an expansion in degree of voltage the expected number 

of switches is expanding which additionally builds the exchanging misfortunes, cost and intricacy of the circuit 

and calculation for controlling the switches. To keep away from the above disadvantages, seeing an original 

inverter geography with a decreased number of switches for miniature framework applications is proposed. 

A. MATLAB/SIMULINK MODEL FOR 11-LEVEL CHB INVERTER FED TO R-LOAD 
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Figure 20 Schematic diagram for a 11-level CHB Inverter Topology 

Fig.20 represents, 11-level topology for a CHB  inverter. In this circuit, a total of 20 switches are used, to get  

the 11-level  single phase O/P voltage & current wave form and FFT analysis are shown   in Fig.21,22 & 23. 

 

Figure 21 Voltage wave form of 11-level CHB inverter 

 

Figure 22 Current waveform of 11-level CHB inverter 
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Figure 23 FFT  Analysis for 11-level CHB inverter 

V. 13-LEVEL CHB BLOCK DIAGRAM MULTI LEVEL INVERTER TOPOLOGY 

Fig.24 represents the circuit topology for 13-level CHB inverter and also the respective switching sequence is 

given in Table 3. 

 

Fig.24 Schematic diagram for a 13-level CHB Inverter 

Table 3: Switching of a 13-level CHB Inverter 

 

A. MATLAB/SIMULINK MODEL FOR 13-LEVEL CHB INVERTER FED TO R-LOAD 
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Figure 25 Schematic diagram for a 13-level CHB Inverter Topology 

Fig. 25 represents a 13-level topology for a CHB inverter. In the above circuit a total of 24 switches are used to 

get 13-level, single phase O/P voltage & current wave forms and  FFT analysis are given in Fig.26,27&28. 

 

Figure 26 Voltage wave form of 13-level CHB inverter 

 

Figure 27 Current waveform of 13-level CHB inverter 
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Figure 28 FFT Analysis  for 13-level CHB inverter 

VI. 21-LEVEL CHB MULTI LEVEL INVERTER TOPOLOGY 

The block diagram of Conventional Single Phase 21- level CHB Multilevel   Inverter is shown in Fig. 29. 

 

Figure 29 Conventional Single Phase 21-level CHBM inverter. 
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Table 4: Switching of a 21-level CHB Inverter 

 

Table 4 gives 21 level CHB Inverter with 21 different voltage O/P levels with an appropriate control 

scheme of the switches. The sum of different individual H-bridge inverter O/Ps connected in series is 

synthesized to get the final sinusoidal O/P voltage for the multilevel inverter. 

A. MATLAB /SIMULINK MODEL FOR A NOVEL PV BASED 21-LEVEL CHB INVERTER 

Fig.30  represents a 21-level topology for a CHB, a total of 40 switches are used to get 21-level  single phase 

O/P voltage and current wave and FFT analysis are given in Fig.31,32 & 33. 

 

Figure 30 Schematic diagram for a 21-level CHB Inverter Topology 

Fig. 30 represents a 21-level topology for a CHB inverter. In the above circuit a total of 13 switches are used to 

get 21-level, single phase O/P voltage & current wave forms and  FFT analysis are given in Fig.31,32&33. 
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Fig.31 Voltage wave form of 21-level CHB inverter 

 

Fig.32 current wave form of 21-level CHB inverter 

 

 

 

 

 

 

 

Fig.33 FFT analysis  for 21-level CHB inverter 

 

VII. A NOVEL PV BASED SINGLE PHASE 13-LEVEL HYBRID H-BRIDGE INVERTER FED TO R- LOAD 

The system block diagram for a Novel PV based Single phase 13-level Hybrid H-Bridge inverter fed to R-load 

is shown in Fig.34. It represents the complete schematic structure of micro grid operation.  
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Fig.34 Block diagram for a Novel PV based Single phase 13-level Hybrid H-Bridge inverter fed to R- load 

Fig.35 represents the circuit topology for 13-level Hybrid H-Bridge inverter and the respective switching 

sequence is given in Table 5. 

 

Fig.35 Single phase 13-level Hybrid H-Bridge inverter topology 

Table 5: Operating sequence of an inverter 

Voltage Level Switching Operation 

S1 S2 S3 S4 S5 S6 S7 S8 S9 
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0 1 0 1 0 0 0 0 0 0 

Vdc/6 0 1 0 0 0 0 0 0 1 

Vdc/3 0 1 0 0 0 0 0 1 0 

Vdc/2 0 1 0 0 0 0 1 0 0 

2Vdc/3 0 1 0 0 0 1 0 0 0 

5Vdc/6 0 1 0 0 1 0 0 0 0 

Vdc 1 1 0 0 0 0 0 0 0 

-Vdc/6 0 0 1 0 1 0 0 0 0 

-Vdc/3 0 0 1 0 0 1 0 0 0 

-Vdc/2 0 0 1 0 0 0 1 0 0 

-2Vdc/3 0 0 1 0 0 0 0 1 0 

-5Vdc/6 0 0 1 0 0 0 0 0 1 

-Vdc 1 0 1 0 0 0 0 0 0 

There are 7 modes of switching for different levels from 0 to Vdc. For getting Vdc/6 we need to turn on S2 and 

S9 so that O/P voltage across resistor is Vdc/6. Similarly, the operation will continue for the remaining switches 

as described in table.5 

A. MATLAB/SIMULINK MODEL FOR A NOVEL PV BASED 13-LEVEL HYBRID H-BRIDGE INVERTER FED TO R-LOAD 

Fig.36,37,38 & 39 represents the MATLAB/Simulink model and corresponding, wave forms of the 13-level 

Hybrid H-Bridge inverter, the O/P wave form of voltage, current and  FFT Analysis. 

 

Fig.36 Single phase 13-level Hybrid H-Bridge inverter fed to constant load 
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Fig.37 O/P Voltage wave form of 13-level inverter 

 

Fig.38 O/P Current waveform of 13-level inverter 

 

Fig.39 FFT Analysis for 13-level inverter 

VIII. PROPOSED 21-LEVEL HYBRID H-BRIDGE INVERTER 

Proposed 21-level Hybrid H-Bridge inverter, is shown in Fig.40. In this 10 DC voltage supplies are used with 

Vdc/10. 

 

Fig.40 Proposed 21-level Hybrid H-Bridge inverter topology 
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Table 6 gives the switching for proposed 21-level Hybrid H-Bridge Inverter 

Table 6: Operating sequence of an inverter 

Voltage 

Level 

Switching Operation 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 

0 0 1 0 1 0 0 0 0 0 0 0 0 0 

1Vdc/10 0 1 0 0 0 0 0 0 0 0 0 0 1 

2Vdc/10 0 1 0 0 0 0 0 0 0 0 0 1 0 

3Vdc/10 0 1 0 0 0 0 0 0 0 0 1 0 0 

4Vdc/10 0 1 0 0 0 0 0 0 0 1 0 0 0 

5Vdc  /10 0 1 0 0 0 0 0 0 1 0 0 0 0 

6Vdc/10 0 1 0 0 0 0 0 1 0 0 0 0 0 

7Vdc/10 0 1 0 0 0 0 1 0 0 0 0 0 0 

8Vdc/10 0 1 0 0 0 1 0 0 0 0 0 0 0 

9Vdc/10 0 1 0 0 1 0 0 0 0 0 0 0 0 

-Vdc 0 1 0 0 0 0 0 0 0 0 0 0 0 

-1Vdc/10 0 0 1 0 1 0 0 0 0 0 0 0 0 

-2Vdc/10 0 0 1 0 0 1 0 0 0 0 0 0 0 

-3Vdc/10 0 0 1 0 0 0 1 0 0 0 0 0 0 

  -4Vdc/10 0 0 1 0 0 0 0 1 0 0 0 0 0 

  -5Vdc/10 0 0 1 0 0 0 0 0 1 0 0 0 0 

-6Vdc/10 0 0 1 0 0 0 0 0 0 1 0 0 0 

-7Vdc/10 0 0 1 0 0 0 0 0 0 0 1 0 0 

  -8Vdc/10 0 0 1 0 0 0 0 0 0 0 0 1 0 

  -9Vdc/10 0 0 1 0 0 0 0 0 0 0 0 0 1 

     -Vdc 0 0 1 1 0 0 0 0 0 0 0 0 0 

 

Table 10 gives  modes of switching for different levels from 0 to 9Vdc/10. For getting 1Vdc/10, need to turn on 

S2 and S13 so  that O/P voltage across resistor is 1Vdc/10. Similarly, the operation will continue for the 

remaining switches as described in Table 6. 

A.  MATLAB/Simulink model for proposed 21-level Hybrid H-Bridge inverter fed to R- Load 

Fig.41,42,43&44. represents the MATLAB/Simulink model and corresponding wave forms of the 21-level 

Hybrid H-Bridge inverter, the O/P wave form of voltage, current and FFT Analysis. 
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Fig.41 The proposed 21-level Hybrid H-Bridge inverter fed to R-load 

 

Fig.42 O/P Voltage for 21-level Hybrid inverter 

 

Fig.43 O/P Current for 21-level hybrid inverter 

 

Fig.44 FFT analysis for 21-level Hybrid H-Bridge inverter 

Table -7 Comparison of proposed topology with conventional topologies 
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LEVEL 

[3 ] 

CONVENTI

ONAL CHB-

13 LEVEL 

[ 2] 

CONVENTI

ONAL CHB-

21 LEVEL 

[ 2&10] 

Hybrid H-

Bridge inverter 

-13 LEVEL 

PROPOSED 

Hybrid H-Bridge 

inverter -21 

LEVEL 

1 No.of 

switches 

20 28 40 9 13 

2 No.of dc 

Supply 

voltages 

5 7 10 6 9 

3 Load 

resistence 

1k 1k 1K 1k 1k 

4 Input 

voltage 

210 250 240 252 260 

5 Output 

voltage 

200 209 223 210 208 

6 OutPut 

current 

0.200 0.209 0.223 0.210 0.208 
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Conclusion 

It is observed that the presented novel hybrid DC-DC boost converter is giving reduced ripple content in the O/P 

voltage when compared with normal boost converter. The O/P of this boost converter is fed to the proposed 

inverter topologies. Cascaded 11 &13-level inverters are also presented in this paper. Based on the results, it is 

observed that with an increase in level of voltage, the THD is reducing, and O/P  voltage efficiency is improved. 

On the other hand, the number of switches also increases which results in high losses with low efficiency. This 

problem can be resolved with the help of a proposed 13-level and 21-level inverter configuration.  It involves  

10 switches for getting 13 level single stage voltages while the ordinary CHB requires 24 switches for similar 

degree of 13 level voltages. The proposed multi-level inverter can be utilized as a drive for solar oriented 

controlled applications. A closed loop control can be created utilizing clever calculations to upgrade the 

exchanging point. The planning and execution of additional levels might diminish the THD to a lesser value and 

thereby overcome the existing problems of multilevel inverters. Thus, from the above presented results, it is 

concluded that, the present novel configuration converter gives low THD and improved efficiency with a 

reduced number of switches. These models are used in micro grid applications, because it requires an efficient 

converter with low cost and less design complexity. 
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