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Standalone Single-Phase Five Level Inverter from Photovoltaic Cells
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Abstract

This paper presents a standalone single-phase five-level
inverter from photovoltaic (PV) cells. The inverter operation was
simulated using the Level-Shifted Pulse Width Modulation
(LSPWM) technique in  MATLAB/Simulink. Based on the
simulation results, a five-level Cascaded H-Bridge Multilevel
Inverter (CHB-MLI) was designed and developed to operate with
both DC power sources and PV cells. The system control was
implemented using a Texas Instruments C2000 microcontroller,
model TMS320F28379D. Experimental results show that, at a
modulation index of 1.0, the inverter can deliver an output
voltage of 220 V and a load of 300 W when supplied by a DC
source, and 180 V with a load of 50 W when supplied by PV
cells, respectively. These results demonstrate that the designed
five-level inverter can effectively operate with both DC and

photovoltaic power sources.

Keywords: Multilevel Inverter, Cascaded H-Bridge, Level-Shifted
PWM, Microcontrollers
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® PD-LSPWM (Phase Disposition) Aaum1iviavsnagluuia
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® POD-LSPWM (Phase Opposition Disposition) ARUNN
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Nominal Power 40 W

Open circuit voltage 622V

Short- circuit current 1.14 A
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