
Power Electronics for
Photovoltaic Power Systems



Synthesis Lectures on Power
Electronics

Editor
Jerry Hudgins,University of Nebraska-Lincoln

Synthesis Lectures on Power Electronics will publish 50- to 100-page publications on topics related to
power electronics, ancillary components, packaging and integration, electric machines and their drive
systems, as well as related subjects such as EMI and power quality. Each lecture develops a particular
topic with the requisite introductory material and progresses to more advanced subject matter such
that a comprehensive body of knowledge is encompassed. Simulation and modeling techniques and
examples are included where applicable. e authors selected to write the lectures are leading experts
on each subject who have extensive backgrounds in the theory, design, and implementation of power
electronics, and electric machines and drives.
e series is designed to meet the demands of modern engineers, technologists, and engineering
managers who face the increased electrification and proliferation of power processing systems into all
aspects of electrical engineering applications and must learn to design, incorporate, or maintain these
systems.

Power Electronics for Photovoltaic Power Systems
Mahinda Vilathgamuwa, Dulika Nayanasiri, and Shantha Gamini
2015

Digital Control in Power Electronics, 2nd Edition
Simone Buso and Paolo Mattavelli
2015

Transient Electro-ermal Modeling of Bipolar Power Semiconductor Devices
Tanya Kirilova Gachovska, Bin Du, Jerry L. Hudgins, and Enrico Santi
2013

Modeling Bipolar Power Semiconductor Devices
Tanya K. Gachovska, Jerry L. Hudgins, Enrico Santi, Angus Bryant, and Patrick R. Palmer
2013

Signal Processing for Solar Array Monitoring, Fault Detection, and Optimization
Mahesh Banavar, Henry Braun, Santoshi Tejasri Buddha, Venkatachalam Krishnan, Andreas
Spanias, Shinichi Takada, Toru Takehara, Cihan Tepedelenlioglu, and Ted Yeider
2012



iii

e Smart Grid: Adapting the Power System to New Challenges
Math H.J. Bollen
2011

Digital Control in Power Electronics
Simone Buso and Paolo Mattavelli
2006

Power Electronics for Modern Wind Turbines
Frede Blaabjerg and Zhe Chen
2006



© Springer Nature Switzerland AG 2022
Reprint of original edition © Morgan & Claypool 2015

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means—electronic, mechanical, photocopy, recording, or any other except for brief quotations
in printed reviews, without the prior permission of the publisher.

Power Electronics for Photovoltaic Power Systems

Mahinda Vilathgamuwa, Dulika Nayanasiri, and Shantha Gamini 

ISBN: 978-3-031-01372-0 paperback 
ISBN: 978-3-031-02500-6 ebook

DOI 10.1007/978-3-031-02500-6

A Publication in the Springer series
 SYNTHESIS LECTURES ON POWER ELECTRONICS

Lecture #8
Series Editor: Jerry Hudgins, University of Nebraska-Lincoln
Series ISSN
Print 1931-9525 Electronic 1931-9533



Power Electronics for
Photovoltaic Power Systems

Mahinda Vilathgamuwa
Queensland University of Technology

Dulika Nayanasiri
University of Moratuwa

Shantha Gamini
Australian Maritime College, University of Tasmania

SYNTHESIS LECTURES ON POWER ELECTRONICS #8



ABSTRACT
e world energy demand has been increasing in a rapid manner with the increase of population
and rising standard of living. e world population has nearly doubled in the last 40 years from
3.7 billion people to the present 7 billion people. It is anticipated that world population will
grow towards 8 billion around 2030. Furthermore, the conventional fossil fuel supplies become
unsustainable as the energy demand in emerging big economies such as China and India would
rise tremendously where the China will increase its energy demand by 75% and India by 100% in
the next 25 years. With dwindling natural resources, many countries throughout the world have
increasingly invested in renewable resources such as photovoltaics (PV) and wind.

e world has seen immense growth in global photovoltaic power generation over the
last few decades. For example, in Australia, renewable resources represented nearly 15% of to-
tal power generation in 2013. Among renewable resources, solar and wind account for 38% of
generation. In near future, energy in the domestic and industrial sector will become “ubiquitous”
where consumers would have multiple sources to get their energy. Another such prediction is
that co-location of solar and electrical storage will see a rapid growth in global domestic and in-
dustrial sectors; conventional power companies, which dominate the electricity market, will face
increasing challenges in maintaining their incumbent business models.

e efficiency, reliability and cost-effectiveness of the power converters used to interface
PV panels to the mains grid and other types of off-grid loads are of major concern in the process
of system design. is book describes state-of-the-art power electronic converter topologies used
in various PV power conversion schemes. is book aims to provide a reader with a wide variety of
topologies applied in different circumstances so that the reader would be able to make an educated
choice for a given application.

KEYWORDS
active power decoupling, centralized PV power conversion, distributed PV power
conversion, energy storage interfacing, isolated DC-DC converters, multi-level con-
verters, non-isolated DC-DC converters, photovoltaic power systems, power con-
verter control, power electronics, soft-switching, micro inverters, micro converters,
module integrated converters
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