o
Published in Journals: So

e
Batteries, Electronics, Su 2 mahll' y and .
-

Topic Reprint =—

Advances in Renewable
Energy and Energy Storage

TEEL . o1 4
Lo el el |

/

Edited by

Luis Hernandez-Callejo, Jesus Armando Aguilar Jiménez

and Carlos Meza Benavides B—— 0
- P -+ 3

mdpi.com/topics _ ﬁc@'



Advances in Renewable Energy and
Energy Storage






Advances in Renewable Energy and
Energy Storage

Editors

Luis Herndandez-Callejo
Jestis Armando Aguilar Jiménez
Carlos Meza Benavides

/
rM\D\Py Basel  Beijing « Wuhan e Barcelona e Belgrade ® Novi Sad e Cluj  Manchester
=



Editors
Luis Herndandez-Callejo
Department of Agricultural

and Forestry Engineering,

Jestis Armando Aguilar
Jiménez

Facultad de Ingenieria,

Carlos Meza Benavides
Department of Electrical,
Mechanical and Industrial

University of Valladolid, Universidad Autonoma de Engineering, Anhalt
Campus Duques de Soria Baja California University of Applied
Soria, Spain Mexicali, Mexico Sciences

Kéthen, Germany
Editorial Office
MDPI

St. Alban-Anlage 66
4052 Basel, Switzerland

This is a reprint of articles from the Topic published online in the open access journals Solar
(ISSN 2673-9941), Energies (ISSN 1996-1073), Batteries (ISSN 2313-0105), Electronics (ISSN 2079-9292),
Sustainability (ISSN 2071-1050), and Applied Sciences (ISSN 2076-3417) (available at: https://www.
mdpi.com/topics/Energy_Storage).

For citation purposes, cite each article independently as indicated on the article page online and as
indicated below:

Lastname, A.A.; Lastname, B.B. Article Title. Journal Name Year, Volume Number, Page Range.

ISBN 978-3-0365-9552-8 (Hbk)
ISBN 978-3-0365-9553-5 (PDF)
doi.org/10.3390/books978-3-0365-9553-5

Cover image courtesy of Luis Gonzadlez Uribe and Jests Armando Aguilar Jiménez
Solar Photovoltaic Parking Lot of the Engineering Faculty of the Autonomous University of Baja

California.

© 2023 by the authors. Articles in this book are Open Access and distributed under the Creative
Commons Attribution (CC BY) license. The book as a whole is distributed by MDPI under the terms
and conditions of the Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

license.



Contents

Aboutthe Editors . . . . . . . . . . e e e e e e e e
Preface . . . . . . L e e e e e e e e e e

Ayed Banibaqash, Ziad Hunaiti and Maysam Abbod
Assessing the Potential of Qatari House Roofs for Solar Panel Installations: A Feasibility Survey
Reprinted from: Solar 2023, 3, 650-662, doi:10.3390/s0lar3040035 . . . . . . . . . . . ... .. ...

Robert Garner and Zahir Dehouche

Optimal Design and Analysis of a Hybrid Hydrogen Energy Storage System for an Island-Based
Renewable Energy Community

Reprinted from: Energies 2023, 16, 7363, doi:10.3390 Jenl6217363 . . . . . . ... ...

Pedro Luis Camuias Garcia-Miguel, Jaime Alonso-Martinez, Santiago Arnaltes Gémez,
Manuel Garcia Plaza and Andrés Pefia Asensio

Battery Degradation Impact on Long-Term Benefits for Hybrid Farms in Overlapping Markets
Reprinted from: Batteries 2023, 9, 483, doi:10.3390 /batteries9100483 . . . . . .. .. . ... .. ..

Yihui Xia, Zhihao Ye, Liming Huang, Lucheng Sun and Yunxiang Jiang

Research on a High-Precision State-of-Charge Estimation Method Based on Forgetting Factor
Recursive Least Squares and Adaptive Extended Kalman Filter Applied to LiFePO4 Battery
Reprinted from: Electronics 2023, 12, 3670, doi:10.3390 /electronics12173670 . . . . . . . . . .. ..

Ge He, Zhijie Wang, Hengke Ma and Xianli Zhou

Optimal Capacity Configuration of Wind-Solar Hydrogen Storage Microgrid Based on
IDW-PSO

Reprinted from: Batteries 2023, 9, 410, doi:10.3390 /batteries9080410 . . . . . .. ... ... .. ..

Yanming Tu, Libo Jiang, Bo Zhou, Xinwei Sun, Tianwen Zheng, Yunyang Xu and

Shengwei Mei

Optimal Configuration of Battery Energy Storage for AC /DC Hybrid System Based on
Improved Power Flow Exceeding Risk Index

Reprinted from: Electronics 2023, 12, 3169, doi:10.3390 /electronics12143169 . . . . . . ... .. ..

Cheng Chen, Yajie Gao and Yidong Qin

A Causal Relationship between the New-Type Urbanization and Energy Consumption in China:
A Panel VAR Approach

Reprinted from: Sustainability 2023, 15, 11117, doi:10.3390/sul51411117 . . . . . ... .. ... ..

Chong Shao, Bolin Zhang, Bo Wei, Wenfei Liu, Yong Yang and Zhaoyuan Wu
A Health-Aware Energy Storage Sharing Mechanism for a Renewable Energy Base
Reprinted from: Energies 2023, 16, 5356, doi:10.3390 Jenl6l145356 . . . . . . ...

Ying Wang, Yueyang Xin, Ziyun Xie, Xiuqing Mu and Xiaoqiang Chen

Research on Low-Frequency Stability under Emergency Power Supply Scheme of Photovoltaic
and Battery Access Railway Traction Power Supply System

Reprinted from: Energies 2023, 16, 4514, doi:10.3390 Jenl6l124814 . . . . . . . ... ...

Miguel Davila-Sacoto, L. G. Gonzilez, Luis Hernindez-Callejo, Oscar Duque-Perez,
Angel L. Zorita-Lamadrid, Victor Alonso-Gémez and et al.

Harmonic Distortion and Hosting Capacity in Electrical Distribution Systems with High
Photovoltaic Penetration: The Impact of Electric Vehicles

Reprinted from: Electronics 2023, 12, 2415, doi:10.3390 /electronics12112415 . . . . . . .. . .. ..



Lisa Goransson
Balancing Electricity Supply and Demand in a Carbon-Neutral Northern Europe
Reprinted from: Energies 2023, 16, 3548, doi:10.3390 Jenl60D83548 . . . . . . ... ... ...

Peter Scholz, Dieter Weise, Linda Schmidt, Martin Dembski, Alexander Stahr, Martin Dix
and et al.

Sheet Metal Design Approach for 3D Shaped Facade Elements with Integrated Solar Thermal
Functionality

Reprinted from: Solar 2023, 3, 213-228, doi:10.3390/s0lar3020014 . . . . . . . . . . . .. ... ...

Muhammad Zain-Ul-Abedin and Andreas Henk

Thermal-Hydraulic-Mechanical (THM) Modelling of Short-Term Gas Storage in a Depleted Gas
Reservoir—A Case Study from South Germany

Reprinted from: Energies 2023, 16, 3389, doi:10.3390 Jenl60D83389 . . . . . . ... ... ... ...

Baohong Jin, Zhichao Liu and Yichuan Liao

Exploring the Impact of Regional Integrated Energy Systems Performance by Energy Storage
Devices Based on a Bi-Level Dynamic Optimization Model

Reprinted from: Energies 2023, 16, 2629, doi:10.3390 Jenl6D62629 . . . . L.

Adedayo Owosuhi, Yskandar Hamam and Josiah Munda

Maximizing the Integration of a Battery Energy Storage System-Photovoltaic Distributed
Generation for Power System Harmonic Reduction: An Overview

Reprinted from: Energies 2023, 16, 2549, doi:10.3390 Jenl6D62549 . . . .. L.

Sajjad Hussain, Muhammad Humza, Tanveer Yazdan, Ghulam Abbas and Han-Wook Cho
Parallel Water Column Technique for Obtaining a Smooth Output Power of the Pump as a
Turbine at a Variable Water Flow Rate

Reprinted from: Applied Sciences 2023, 13, 3232, doi:10.3390 /app13053232 . . . . .. ... ... ..

Jinhua Zhang, Liding Zhu, Shengchao Zhao, Jie Yan and Lingling Lv

Optimal Configuration of Energy Storage Systems in High PV Penetrating Distribution
Network

Reprinted from: Energies 2023, 16, 2168, doi:10.3390 Jenl6D52168 . . . . . . . ... ...

Nataliia Tarasova, Anzhelika Bedarkova and Irina Animitsa

Novel Pr-Doped Bal.alnOs4 Ceramic Material with Layered Structure for Proton-Conducting
Electrochemical Devices

Reprinted from: Applied Sciences 2023, 13, 1328, doi:10.3390 /app13031328 . . . . .. ... ... ..

Krzysztof Rafal, Weronika Radziszewska, Oskar Grabowski, Hubert Biedka and

Jorg Verstraete

Energy Cost Minimization with Hybrid Energy Storage System Using Optimization Algorithm
Reprinted from: Appiied Sciences 2023, 13, 518, doi:10.3390/app13010518 . . . . ... .. ... ..

Dua’a S. Malkawi, Rabi Ibrahim Rabady, Mosa’b S. Malkawi and Said Jereis Al Rabadi
Application of Paraffin-Based Phase Change Materials for the Amelioration of Thermal Energy
Storage in Hydronic Systems

Reprinted from: Energies 2023, 16, 126, doi:10.3390 Jenl16010126 . . . . . . . . .. ...

Chico Hermanu Brillianto Apribowo, Sarjiya Sarjiya, Sasongko Pramono Hadi and

Fransisco Danang Wijaya

Optimal Planning of Battery Energy Storage Systems by Considering Battery Degradation due
to Ambient Temperature: A Review, Challenges, and New Perspective

Reprinted from: Batteries 2022, 8, 290, doi:10.3390 /batteries8120290 . . . . ... .. ... ... ..



Marina Dubravac, KreSimir Fekete, Danijel Topi¢ and Marinko Barukg¢ié¢
Voltage Optimization in PV-Rich Distribution Networks—A Review
Reprinted from: Applied Sciences 2022, 12, 12426, doi:10.3390/app122312426 . . ... .. ... ..

Irving A. Chdvez-Bermudez, Norma A. Rodriguez-Muiioz, Eduardo Venegas-Reyes,

Loreto Valenzuela and Naghelli Ortega-Avila

Thermal Performance Analysis of a Double-Pass Solar Air Collector: A CFD Approach
Reprinted from: Applied Sciences 2022, 12, 12199, doi:10.3390/app122312199 . . .. ... ... ..

Jia-Zhang Jhan, Tzu-Ching Tai, Pei-Ying Chen and Cheng-Chien Kuo
Research on Dynamic Reserve and Energy Arbitrage of Energy Storage System
Reprinted from: Applied Sciences 2022, 12, 11953, doi:10.3390/app122311953 . . .. ... ... ..

Hao Yu, Xiaojuan Yang, Honglin Chen, Suhua Lou and Yong Lin
Energy Storage Capacity Planning Method for Improving Offshore Wind Power Consumption
Reprinted from: Sustainability 2022, 14, 14589, doi:10.3390/5u142114589 . . . . . .. ... ... ..

Xukun Zhang, Fancheng Meng, Linquan Sun, Zhaowu Zhu, Desheng Chen and Lina Wang
Influence of Several Phosphate-Containing Additives on the Stability and Electrochemical
Behavior of Positive Electrolytes for Vanadium Redox Flow Battery

Reprinted from: Energies 2022, 15, 7829, doi:10.3390/en15217829 . . . . . . ... ..... ... ..

Héctor Felipe Mateo Romero, Miguel Angel Gonzilez Rebollo, Valentin Cardenoso-Payo,
Victor Alonso Gomez, Alberto Redondo Plaza, Ranganai Tawanda Moyo and et al.
Applications of Artificial Intelligence to Photovoltaic Systems: A Review

Reprinted from: Applied Sciences 2022, 12, 10056, doi:10.3390/app121910056 . . . . ... ... ..

Mitul Ranjan Chakraborty, Subhojit Dawn, Pradip Kumar Saha, Jayanta Bhusan Basu and
Taha Selim Ustun

A Comparative Review on Energy Storage Systems and Their Application in Deregulated
Systems

Reprinted from: Batteries 2022, 8,124, doi:10.3390 /batteries8090124 . . . . . .. .. ... ... ..

Selahattin Garip and Saban Ozdemir
Optimization of PV and Battery Energy Storage Size in Grid-Connected Microgrid
Reprinted from: Applied Sciences 2022, 12, 8247, doi:10.3390 /app12168247 . . . . ... .. ... ..

José Ignacio Morales-Aragonés, Matthew St. Michael Williams, Victor Alonso Gémez,

Sara Gallardo-Saavedra, Alberto Redondo-Plaza, Diego Fernindez-Martinez and et al.

A Resonant Ring Topology Approach to Power Line Communication Systems within
Photovoltaic Plants

Reprinted from: Applied Sciences 2022, 12, 7973, doi:10.3390/app12167973 . . . . . . . .. ... ..

Chengcheng Xiong and Mohd Sayuti Hassan
Renewable Heat Policy in China: Development, Achievement, and Effectiveness
Reprinted from: Sustainability 2022, 14, 9297, doi:10.3390/sul14159297 . . . . .. ... .. ... ..

Koo Lee, Sungbae Cho, Junsin Yi and Hyosik Chang

Prediction of Power Output from a Crystalline Silicon Photovoltaic Module with Repaired
Cell-in-Hotspots

Reprinted from: Electronics 2022, 11, 2307, doi:10.3390 /electronics11152307 . . . . . . . . . .. ..

Guodong Chen and Jiatao Yang

A Modified Modulation Strategy for an Active Neutral-Point-Clamped Five-Level Converter in
a 1500 V PV System

Reprinted from: Electronics 2022, 11, 2289, doi:10.3390 /electronics11152289 . . . . . . .. ... ..



Nicolau K. L. Dantas, Amanda C. M. Souza, Andrea S. M. Vasconcelos,

Washington de A. 5. Junior, Guilherme Rissi, Celso Dall’Orto and et al.

Impact Analysis of a Battery Energy Storage System Connected in Parallel to a Wind Farm
Reprinted from: Energies 2022, 15, 4586, doi:10.3390 Jenlb134586 . . . . .. ... ...

Chen-Han Wu, Jia-Zhang Jhan, Chih-Han Ko and Cheng-Chien Kuo

Evaluating and Analyzing the Degradation of a Battery Energy Storage System Based on
Frequency Regulation Strategies

Reprinted from: Applied Sciences 2022, 12, 6111, doi:10.3390 /app12126111 . . . . .. ... ... ..

Peng Li, Zongguang Chen, Xuezhi Zhou, Haisheng Chen and Zhi Wang

Temperature Regulation Model and Experimental Study of Compressed Air Energy Storage
Cavern Heat Exchange System

Reprinted from: Sustainability 2022, 14, 6788, doi:10.3390/sul4116788 . . . . . . ... .. ... ..

viii



About the Editors

Luis Hernandez-Callejo

Prof. Dr. Luis Herndndez-Callejo holds degrees as an Electrical Engineer at Universidad
Nacional de Educacién a Distancia (UNED, Spain), a Computer Engineer at UNED, and a PhD at
Universidad de Valladolid (Spain). A professor and researcher at the Universidad de Valladolid, his
areas of interest are renewable energy, microgrids, photovoltaic energy, wind energy, smart cities,
artificial intelligence.

Prof. Dr. Hernandez Callejo is an editor in numerous scientific journals, and is a guest editor
in many Special Issues. He has directed four doctoral theses, and at the moment, he is directing six
doctoral theses. He is a professor in wind energy, solar energy, and microgrids, and he collaborates

with many universities in Spain and in the rest of the world.

Jestis Armando Aguilar Jiménez

Dr. Jestis Armando Aguilar Jiménez holds a PhD in Engineering from the Institute of Engineering
at the Autonomous University of Baja California (UABC). He is a faculty member at the Faculty of
Engineering, Mexicali Campus, UABC, and is recognized as a Level 1 member of the National System
of Researchers. His research interests encompass renewable energies, energy simulation, energy
conservation, and efficient energy use, as well as energy innovation. Currently engaged in energy
projects for both the public and private sectors, he actively participates in academic committees
for the evaluation of scientific research. Dr. Aguilar-Jiménez also contributes to the development
of human capital through teaching at both undergraduate and postgraduate levels, including the

supervision of postgraduate theses.

Carlos Meza Benavides
Dr. Carlos Meza Benavides is an electronics engineer with a Master’s degree in Embedded
System Design from the Universita della Svizzera italiana (USI), Lugano, Switzerland; an Advanced

Studies Diploma in Dynamic Systems; and a PhD in Advanced Automation and Robotics from the

Universitat Politecnica de Catalunya—BarcelonaTech (UPC), Spain. He has held various research
positions, including as a visiting researcher at the University of Groningen, Netherlands; a
postdoctoral researcher at the Institute of Applied Sustainability for the Built Environment in
Cannobio, Switzerland; and a senior postdoctoral researcher at UNESCO'’s International Centre for
Theoretical Physics in Trieste, [taly. Dr. Meza has served as a consultant on energy issues in Latin
America for European projects and the Organization of American States. He was the founder and
first president of the Costa Rican Solar Energy Association (Acesolar). Currently, he is a professor
in the Master’s program in Photovoltaic Engineering at Anhalt University of Applied Sciences in
Germany and teaches and advises students at the Costa Rica Institute of Technology (TEC) and
the Valencia International University. His research interests include photovoltaic system analysis,
embedded system design for energy systems, and power electronics for renewable energy and storage

systems ....



