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Preface 

The papers presented at the 2nd International Conference on Renewable Power 
(ICRP-2023) held at Mewat Engineering College (Wakf), India, on March 28–29, 
2023, are anthologized in this book. The ICRP-2023 mainly focuses on advanced 
research in the area of renewable power, which includes 10 sub-themes such as: (1) 
Smart Grid Technologies and Applications; (2) Renewable Power Systems including 
Solar PV, Solar Thermal, and Wind; (3) Power Generation, Transmission, and Distri-
bution; (4) Transportation Electrification and Automotive Technologies; (5) Power 
Electronics and Applications in Renewable Power System; (6) Energy Management 
and Control System; (7) Energy Storage in Modern Power System; (8) Active Distri-
bution Network; (9) Artificial Intelligence in Renewable Power Systems; and 10) 
Cyber-Physical Systems and Internet of Things in Smart Grid and Renewable Power. 
This conference provides a platform for sharing insights, experiences, and interaction 
on various facts of evolving technologies. The ICRP-2023 also provides a platform 
for leading academic scientists, researchers, scholars, and students to get together to 
share their research discovery and ideas. A total of 269 participants have participated 
in hybrid mode, out of them 33% of authors are from overseas and made technical 
presentations. More than 240 articles were submitted, out of which 68 were accepted. 
About 40% of articles are from overseas in the list of accepted articles, and these arti-
cles are from the following countries: Malaysia, Spain, Thailand, Indonesia, Brunei, 
Saudi Arabia, Qatar, Singapore, Japan, Nigeria, South Korea, and Italy. 

We sincerely appreciate everyone who contributed to this book and helped create 
top-notch research material. We really appreciate the reviewers’ prompt delivery of 
the reviews, comments, and recommendations. 

We would like to express our sincere gratitude to Haryana Renewable Energy 
Development Agency (HAREDA) for providing financial support to make ICRP-
2023 successful. 

We would like to express our sincere gratitude to Springer LNEE for providing 
publishing opportunity. We would like to extend our sincere gratitude to Mewat 
Engineering College (Wakf) (a unique venture of Haryana Waqf Board, Government 
of Haryana, in district Nuh, Mewat, India) for providing a venue to host ICRP-2023.

v



vi Preface

We express our sincere gratitude to our Chief Patron Ch. Zakir Hussain, Admin-
istrator, Haryana Waqf Board, Government of Haryana; Patron Dr. Hanif Qureshi, 
IPS, Director General, HAREDA; Sh. Mohammed Shayin, IAS, Chief Executive 
Officer, Haryana Waqf Board and Managing Director, HVPNL, Government of 
Haryana, India; and Prof. Sukumar Mishra, IIT Delhi, India; Conference General 
Chair Prof. (Dr.) Khwaja M. Rafi, Director, Mewat Engineering College (Wakf); 
Conference General Co-chair Prof. Y. R. Sood, VC, JP University, Noida; Prof. 
Atif Iqbal, Professor, Qatar University, Qatar; Prof. Fausto Pedro Garcia Marquez, 
Universidad Castilla-La Mancha, Spain; and Prof. Nik Rumzi, Professor, UTM 
Malaysia, Malaysia; Conveners Dr. Shaheen Khan, HOD—ECED, MECW; Dr. 
Tazeem Ahmad Khan, HOD—EEED, MECW; and Dr. Hasmat Malik, UTM, 
Malaysia; Organizing Secretaries Dr. Mohd. Junaid Khan, Assistant Professor, 
EEED, MECW; Mr. Adil Zaidi, Assistant Professor, ECED, MECW; and Dr. Shafqat 
Nabi Mughal, HOD, Department EE, SoET BGSB University, Rajouri (J&K); 
Finance Chair/Treasurer Dr. Shamshad Ali, Assistant Professor, EEED, MECW; 
Dr. Nuzhat Fatema, UniSZA Malaysia; Steering Committee Prof. Moinuddin, Ex-
Director, NIT Jalandhar; Prof. S. K. Chakarvarti, AICTE, Margadarshak and Ex-
Dean Academic, Delhi; and Mr. K. K. Chakarvarti, Former Energy Economist, BEE, 
Ministry of Power, GoI; Organizing Committee Dr. Mohd. Shahid, MECW; Mr. 
Naseem Ahmed, MECW; Mr. Mohd Umar Khan, MECW; and Ms. Shahina Bano, 
MECW; Publication Committee Prof. Surender Reddy Salkuti, Woosong Univer-
sity, South Korea; Dr. Shimi, SL, EED, NITTTR Chandigarh, India; Dr. Ikhlaq 
Hussain, NIT Srinagar; and Publicity Committee Dr. Shadab Murshid, Rolls-Royce 
Corporate Lab, NTU Singapore; Dr. Samir Kumar, Korea University, the Republic of 
Korea; Mr. Waseem Akram, MECW; Mr. Ayaz Mahmood, AO, HWB, Government 
of Haryana, India; Dr. Azaz Khan, MECW; and Dr. Ahmed Riyaz, BGSB University, 
India. 

We would like to extend our sincere gratitude to Dr. Shaheen Khan, HOD— 
ECED, MECW, and Dr. Mohd. Junaid Khan, Assistant Professor, EEED, MECW, 
for providing their valuable time and expertise to make ICRP success. We wish to 
acknowledge our gratitude to Intelligent Prognostic Private Limited Delhi, India for 
providing us technical and administrative support in the conference. 

We sincerely acknowledge all the keynote speakers for disseminating their knowl-
edge, experience, and thoughts. We express our sincere gratitude to the management 
of Mewat Engineering College (Wakf), Conference Executive Chair, International 
Advisory Committee, National Advisory Committee, and Technical Program 
Committee members for their kind support and motivation. 

We wish to thank our colleagues and friends for their insight and helpful discus-
sion during the production of this book. We would like to highlight the contribu-
tion, suggestion, and motivation of Prof. Imtiaz Ashraf, Aligarh Muslim University, 
India; Prof. M. S. Jamil Asghar, Aligarh Muslim University, India; Prof. Salman 
Hameed, Aligarh Muslim University, India; Prof. A. H. Bhat, NIT Srinagar, India; 
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Arabia; Prof. R. K. Jarial, NIT Hamirpur (HP), India; Prof. Rajesh Kumar, GGSIPU, 
India; Prof. Anand Parey, IIT Indore, India; and Prof. Yogesh Pandya, PIEMR Indore, 
India. 
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members for their intense feeling of deep affection. 
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