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Proposed Quadruple Multilevel Inverter

 Single source configuration

 Requires only two capacitors for a

voltage gain of 4

 10 switches and one diode is used

 Both capacitors are self-balanced

 Voltage stress of individual

devices is lower than the peak

output voltage
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Proposed system for standalone 

application

In this project, a new system for power

supply for remote area has been proposed. In

the proposed system, solar PV based system

with battery storage for stand-along

application has been discussed. The use of

multilevel inverter and high-gain DC/DC

converter has been proposed in this system.

The proposed multilevel inverter generates

nine-level output voltage waveform with

quadruple voltage gain. The proposed

DC/DC converter is based on the concept of

switched-inductor with voltage lift switched-

capacitor and has been verified for a voltage

gain of 20. The experimental results

confirmations the satisfactory performance

for stand-alone applications of the proposed

converters.
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Experimental results of a proposed 9-level inverter 

with change in RL load [Vo=100V/div, VC1=100V/div, 

VC2=100V/div, and Io=5A/div]

Experimental results of a proposed 9-level inverter 

with a step change in MI.
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Experimental results of input and output voltage 

and current

Experimental setup

Proposed Topology

Efficiency 

Plot

Experimental results of a proposed 9-level inverter 

with change in load type [Vo=100V/div, VC1=100V/div, 

VC2=100V/div, and Io=5A/div]

Experimental results of a proposed 9-level inverter 

with change in output frequency.

Proposed High-gain DC/DC converter

Proposed High-gain DC/DC converter

key waveforms for the 

proposed converter

Experimental setup

Experimental Parameters 

Parameter Value 

Input voltage 22V 

Switching frequency 50kHz 

Inductor (L1 and L2) 1mH 

Capacitors (C1 and C2) 220µF 

Capacitor Co 470µF 

Controller FPGA Vertix-5 (XC5VLX50T) 

Load Resistance 400Ω-800Ω 

 

Experimental results of voltage stress of switches S1

and S2

Experimental results of voltage of capacitor C1, diode 

D1 and inductor current of i
L1

and i
L3

Experimental results of voltage of capacitor C3, C4

and C0.

s

[1] A. Taghvaie, J. Adabi, and M. Rezanejad, “A Self-Balanced Step-Up Multilevel Inverter Based on Switched-Capacitor

Structure,” IEEE Trans. Power Electron., vol. 33, no. 1, pp. 199–209, Jan. 2018.

[2] J. Liu, W. Lin, J. Wu, and J. Zeng, “A Novel Nine-Level Quadruple Boost Inverter with Inductive-Load Ability,” IEEE Trans.

Power Electron., vol. 34, no. 5, pp. 4014–4018, May 2019.

[3] N. Sandeep, J. Sathik, U. Yaragatti, and V. Krishnasamy, “Switched-Capacitor Based Quadruple Boost Nine-Level Inverter,”

IEEE Trans. Power Electron., vol. 34, no. 8, pp. 7147-7150, Aug. 2019.

[4] H. Khounjahan, M. Abapour, and K. Zare, “Switched-Capacitor based Single source Cascaded H-bridge multilevel inverter

featuring boosting ability,” IEEE Trans. Power Electron., vol. 34, no. 2, pp. 1113-1124, Feb. 2019.

[5] Y. Hinago and H. Koizumi, “A Switched-Capacitor Inverter Using Series/Parallel Conversion With Inductive Load,” IEEE

Trans. Ind. Electron., vol. 59, no. 2, pp. 878–887, Feb. 2012.

[6] Y. Ye, K. W. E. Cheng, J. Liu, and K. Ding, “A step-up switched-capacitor multilevel inverter with self-voltage balancing,”

IEEE Trans. Ind. Electron., vol. 61, no. 12, pp. 6672–6680, Dec. 2014.

[7] E. Babaei and S. S. Gowgani, “Hybrid Multilevel Inverter Using Switched Capacitor Units,” IEEE Trans. Ind. Electron., vol.

61, no. 9, pp. 4614–4621, Sep. 2014.


