AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING
Electronics Engineering and Electrical Communications

DESIGN OF MAXIMUM POWER TRACKING CIRCUIT
FOR PHOTOVOLTAIC WATER PUMPING SYSTEMS

A Thesis
Submitted in partial fulfillment of the requirements of the degree of
Master of Science in Electrical Engineering

By
Yasmin Gharib Mohammed Mousa
Bachelor of Science in Electrical Engineering
(Electronics Engineering and Electrical Communications )
Faculty of Engineering, 2011

Supervised By
Prof. Dr. Wagdy Refaat Anis

Electronics Engineering and Electrical Communications
Faculty of Engineering-Ain Shams University

Dr. Mohamed Ezzat Abdel Rahman

Electrical Power and Machines
Faculty of Engineering - Ain Shams University

Cairo — (2019)



AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING

Electronics Engineering and Electrical Communications

DESIGN OF MAXIMUM POWER TRACKING CIRCUIT
FOR PHOTOVOLTAIC WATER PUMPING SYSTEMS

A Thesis submitted
By
Yasmin Gharib Mohammed Mousa

Bachelor of Science in Electrical Engineering
(Electronics Engineering and Electrical Communications )
Faculty of Engineering, 2011

Examiners’ Committee

Signature
Prof. Dr. El Sayed MoustfaSaad @ ...l
Faculty of Engineering , Helwan University

Prof. Dr. Abdel Elhalim Abdel Naby Zekry ...
Faculty of Engineering , Ain Shams University

Prof. Dr. Wagdy Refaat Anis ...
Faculty of Engineering , Ain Shams University



AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING

Electronics Engineering and Electrical Communications

DESIGN OF MAXIMUM POWER TRACKING
CIRCUIT FOR PHOTOVOLTAIC WATER PUMPING
SYSTEMS

A Thesis submitted
By
Yasmin Gharib Mohammed Mousa

Bachelor of Science in Electrical Engineering
(Electronics Engineering and Electrical Communications )
Faculty of Engineering, 2011

SUPERVISORS COMMITTEE

Signature

Prof. Dr. Wagdy Refaat Anis
Electronics Engineering and Electrical Communications
Faculty of Engineering - Ain Shams University

Dr. Mohamed Ezzat Abdel Rahman
Electrical Power and Machines
Faculty of Engineering - Ain Shams University



STATEMENT

This thesis is submitted as a partial fulfilment of Master of
Science in Electrical Engineering, Faculty of Engineering,
Ain shams University.

The author carried out the work included in this thesis, and
no part of it has been submitted for a degree or a
qualification at any other scientific entity.

Yasmin Gharib Mohamed Mousa

Signature



ACKNOWLEDGEMENTS

First and foremost | feel always indebted to ALLAH, the
most generous and most merciful.

| would like to express my deepest gratitude and
appreciation to Prof. Dr. Wagdy Refaat Anis at Electronics
Engineering and Electrical Communications Department,
Faculty of Engineering, Ain Shams University, for his kind
supervision, continuous encouragement, help, and
continuous guidance and for giving me generously of his
time.

| wish to express my deepest gratitude and sincere
appreciation to Dr. Mohamed Ezzat Abdel Rahman at
Electrical power & Machines Department, Faculty of
Engineering, Ain Shams University, for every good help and
guidance during carrying this thesis.

Also | would like to Most sincere thanks to all members in
electric engineering department in the Ain Shams
University for their sincere cooperation and assistance and
I would like to sincere thanks my colleagues, and my family
for their moral supports until this thesis has been developed.



ABSTRACT

Solar photovoltaic (PV) systems are distributed energy sources that are an
environmentally friendly and renewable source of energy. However, solar PV
power fluctuates due to variations in radiation and temperature levels.
Furthermore, when the solar panel is directly connected to the load, the power
that is delivered isn’t optimal. A maximum power point tracking (MPPT) is

therefore necessary for maximum efficiency.

This thesis presents a study of MPPT for PV system. The study includes
discussion of various MPPT algorithms and performs comparative tests of the two
MPPT algorithms the perturbation and observation (P&O) algorithm and
Incremental Conductance (INC) under varying irradiation. The application of the
MPPT for PV water pumping system are described, the modeling and the simulation
of the PV module and the DC/DC converter is carried out using
MATLAB/SIMULINK software.

After that a study of PV water pumping system has been undertaken using DC motor
coupling with a centrifugal pump. A comparison between the performances of those
systems with MPPT in terms of PV total power produced is carried out. Results show
that The INC algorithm shows smother power tracking; less oscillating and better stable
operation and the implementation of the algorithm is considered to be complex. But
P&O has oscillator around the MPP However, The P&O algorithm has a fast response

time and it is not complex and easy to implement.

Also, results have shown that efficiency of P&O has reached a comparable level to
that of INC.
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