
Z-SOURCE INVERTER (ZSI) BASED 

RECONFIGURABLE ARCHITECTURE FOR SOLAR 

PHOTO-VOLTAIC (PV) MICROGRID 

 

 

 

 

 

Karavita Arachchige Himali Lakshika 

 

178077T 

 

 

 

Degree of Master of Science 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

 

April 2021 



Z-SOURCE INVERTER (ZSI) BASED 

RECONFIGURABLE ARCHITECTURE FOR SOLAR 

PHOTO-VOLTAIC (PV) MICROGRID 

 

 

 

 

Karavita Arachchige Himali Lakshika 

 

178077T 

 

 

 

Thesis submitted in fulfilment of the requirements for the degree of Master                                                              

of Science by Research 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

April 2021 



i 

 

DECLARATION  

 

I declare that this is my work and this thesis does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in 

any other University or institute of higher learning and to the best of my knowledge 

and belief it does not contain any material previously published or written by 

another person except where the acknowledgement is made in the text.   

 

 Also, I hereby grant to the University of Moratuwa the non-exclusive right to 

reproduce and distribute my thesis, in whole or part in print, electronic or another 

medium. I retain the right to use this content in whole or part in future works (such 

as articles or books).   

 

 

  

 

  

Signature:             Date:  

  

The above candidate has carried out research for the Master’s thesis under my 

supervision.   

  

 

 

 

   

 Signature of the supervisor:         Date 

 

 

 

 

 

 

Dell
Text Box
2021.04.06



ii 

 

ABSTRACT  

 

The principal aim of this research is to identify and use the advantages of Z-source 

inverter and to develop a reconfigurable architecture for residential microgrid. The 

researcher has described the summary of the studies on Z-source inverter and 

reconfigurable systems. The distinctive feature of the proposed, reconfigurable, 

residential microgrid is the capability to reconfigure microgrid components to 

operate as a current source (current controlling mode) and a voltage source 

(voltage-frequency controlling mode) and a static synchronous compensator 

(STATCOM) (reactive power controlling mode) while replacing the traditional 

solar inverter from latest Z-source inverter. Where grid-connected, solar 

photovoltaic customers get uninterrupted power supply from their solar system 

even at a grid fault, and utility grids can use the same assets to improve the power 

quality and use their distribution network when it is idle at night. Then, it improves 

the utilization factor of solar photovoltaic system, power quality at the point of 

common coupling, and reliable power supply to the loads while increasing 

controllability of residential microgrid and taking part grid operations with utility 

grid request.  Both the customer and the grid owner could get benefits. The 

proposed architecture is developed in MATLAB/Simulink platform and results   are 

discussed to prove the proposed architecture. 

 

Index Terms—Reconfigurable architecture; Solar photovoltaic; Microgrids; Z-

source inverter, STATCOM, Power quality, Battery storage system  
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