Green Energy and Technology

Nagwa F. |brahim/

Sobhy S. Dessouky €
Hossam E. Mostafa Attia
Ali H. Kasem Alaboudy




Green Energy and Technology



Climate change, environmental impact and the limited natural resources urge
scientific research and novel technical solutions. The monograph series Green
Energy and Technology serves as a publishing platform for scientific and
technological approaches to “green”—i.e. environmentally friendly and
sustainable—technologies. While a focus lies on energy and power supply, it also
covers "green" solutions in industrial engineering and engineering design. Green
Energy and Technology addresses researchers, advanced students, technical
consultants as well as decision makers in industries and politics. Hence, the level of
presentation spans from instructional to highly technical.

**Indexed in Scopus**. **Indexed in Ei Compendex**.

More information about this series at https://link.springer.com/bookseries/8059


https://link.springer.com/bookseries/8059

Nagwa F. Ibrahim ¢ Sobhy S. Dessouky
Hossam E. Mostafa Attia
Ali H. Kasem Alaboudy

Protection of Wind Turbine
Generators Using
Microcontroller-Based
Applications

@ Springer



Nagwa F. Ibrahim Sobhy S. Dessouky

Faculty of Technology and Education Faculty. of Er}gine.ering

Suez University Port Said University

Suez, Egypt Port Said, Egypt

Hossam E. Mostafa Attia Ali H. Kasem Alaboudy )
Faculty of Technology and Education Faculty of Technology and Education
Suez University Suez University

Suez, Egypt Suez, Egypt

ISSN 1865-3529 ISSN 1865-3537 (electronic)

Green Energy and Technology

ISBN 978-3-030-92627-4 ISBN 978-3-030-92628-1 (eBook)

https://doi.org/10.1007/978-3-030-92628-1

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2022

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-92628-1
https://orcid.org/0000-0003-3978-7245

This book dedicated to:

My mother, my sister, teachers, and friends
for their love, encouragement, and endless
support.

I give all thanks and gratitude to my dear
husband Mohammed Eid, and to my little
daughter Rodyna, wishing from God their
protection.

Nagwa F. Ebrahim



Preface

We are presenting this book after study some applications on the Microcontroller
Applications, specially protection of wind turbine generator. This work presents the
design and implementation of a versatile digital Over Current (OC), Under Voltage
(UV), Over Voltage (OV), Under Frequency (UF), Over Frequency (OF), and nega-
tive sequence relays using a single microcontroller. The software development and
hardware testing are done using a microcontroller module based on an 8-bit micro-
processor. Digital processing of measured currents is based on the CUSUM method
in the programming. This protection provides reasonably fast tripping, even at ter-
minal close to the power source were the most serve faults can occur, excluding the
transient condition. So, this method provides an excellent balance between accuracy
hardware and speed.

Motivated by economic and environmental concerns, renewable energies become
of higher potential to meet the continuous increase of loads. Wind energy is one of
the promising sources of renewable energy. Although the merits given by wind
energy, the stochastic nature of wind is a big hinder of integrating wind power with
utility grids. The wind changes over moments, hours, days, and year seasons. This
book addresses the dynamic behaviour of a wind-driven induction generator (I.G.)
connected to a power system grid through a transmission line. The transient
responses of protective devices associated with the I.G. are also studied. A computer
simulation of the system under different disturbances is conducted through the well-
known matlab simulink. Disturbances considered are due to a variety of faults at the
terminals of the generator as well as at the far end of the transmission line where it
is connected to the load. Protective relaying strategy is proposed for the induction
generator. The behaviour of different relays is studied under different disturbances.
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