
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP22S22-POD 

978-1-6654-8058-1 

2022 IEEE 2nd International 

Conference on Sustainable  

Energy and Future Electric 

Transportation (SeFeT 2022) 

Hyderabad, India 

4-6 August 2022 

Pages 1-598 

1/2 



 

 

 

 

 

 

 

Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP22S22-POD 

ISBN (Print-On-Demand):  978-1-6654-8058-1 

ISBN (Online):   978-1-6654-8057-4 

 

           

 

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 

 

Alternative Design Modifications for Enhancement of PV Panel Efficiency ....................................................... 1 

M. Raja Nayak, T. Nagaraju, S. Uma Maheswara Reddy, A. Srinivasarao, M. Saritha, P. 

Deepak Reddy 

Winding Losses of Inverter-Fed Synchronous Reluctance Machine Using Different Magnet Wire 

Topologies ............................................................................................................................................................ 7 

Ahmed Selema, Mohamed N. Ibrahim, Peter Sergeant 

Design Optimization of the Single Ended Forward Converter ........................................................................... 13 

Tapas Halder 

Modelling and Simulation of Wind Turbine for the Wind Power Harvesting .................................................... 19 

Tapas Halder 

Fault Statistics and Diagnosis Techniques in the Power System ........................................................................ 27 

Tapas Halder 

Penetration of Electric Vechiles-Impact of Public Services ............................................................................... 33 

Tapas Halder 

A New Inverter Topology to Improve the Performance of Pole-Phase Modulated Induction Motor 

Drive by Minimizing Circulating/Common Mode Currents .............................................................................. 39 

S V S Phani Kumar Ch, Venu Sonti, Sachin Jain 

EV Charging Station and Renewable Integrated Distribution System: Charging and Discharging 

Mode Operation .................................................................................................................................................. 44 

Manish Kumar, Mala De 

Enhancement in Frequency Response Capability of Grid Connected Photovoltaic System .............................. 50 

Harshit Sharma, C. N. Bhende, P. C. Sekhar 

Control of Six-Phase Permanent Magnet Synchronous Motor for Electric Vehicle Application ....................... 56 

Supriya Bharti, C. N. Bhende, Olive Ray 

A Generalized Non-Carrier Modulation Technique for an Asymmetric Source Configuration of 

Single-Phase CHB-MLI Topology Using PLECS Tool ..................................................................................... 62 

Kowstubha Palle, Sushmitha Vattikonda, Sai Srujan Vangala, Kavya Tammali, A 

Bhanuchandar, A Mohandas 

A Multi-Level Converter for SRM Drive Based EV Applications with Auxiliary Load Driving 

Capability ........................................................................................................................................................... 67 

Vaibhav Shah, Saifullah Payami 

Study of Small-Signal Modelling and Control of Grid-Integrated Photovoltaic System ................................... 73 

Jonnalagadda Pavan, Prateek Nigam, Subhransu Padhee 

A Five Level Switched Capacitor Multi-Level Inverter with Soft Charging and Reduced Switching 

Loss .................................................................................................................................................................... 78 

Anil Kumar Yarlagadda, Vimlesh Verma 

Implementation of Digital Filters to Improve Dynamic Response of a Single Phase PWM Rectifier ............... 84 

Vinay Kumar Awaar, M. N. Sandhya Rani, D. Kavya Kirthi, C. Sindhu, P. Samanvita, P. Sai 

Keerthana 



Comparative Study and Experimentation of Speed Control Methods of BLDC Motor Using 

DRV8312 ........................................................................................................................................................... 90 

Vinay Kumar Awaar, Rajshri Simhadri, Praveen Jugge 

Design of Converter for Electric Vehicle Charging Application ........................................................................ 96 

Pratik P. Nachankar, Hiralal M. Suryawanshi, Pradyumn Chaturvedi, Dipesh Atkar, Ch. L. 

Narayana, D. Govind 

A Single-Phase Grid Interfaced SRM Driven Irrigation Pump Using Vienna Rectifier for Power 

Quality Improvement........................................................................................................................................ 102 

Amarnath Yalavarthi, Bhim Singh 

Experimental Evaluation of Impact of Modelling Technique on Control Performance of Boost 

Converter Controlled Through Two Degree of Freedom Internal Model Control Structure ............................ 108 

Purnima Verma, Md Nishat Anwar 

An Intelligent Multi-Objective EV Charging Architecture with Enhanced Power Quality Operation ............. 113 

Debasish Mishra, Bhim Singh, B. K. Panigrahi 

An Improved Predictive Current Control Technique for Open-End Winding Interior Permanent 

Magnet Synchronous Motor Drive with Reduced Ripples for EVs.................................................................. 119 

Kasoju Bharath Kumar, Kunisetti V. Praveen Kumar 

Real-Time BLDC Motor Control and Characterization Using TMS320F28069M with CCS and 

GUI ................................................................................................................................................................... 125 

Vinay Kumar Awaar, Neelima Jampally, Haritha Gali, Rajshri Simhadri 

Passive Thermal Imaging-Based Fault Detection in Induction Motor Under Varying Speed 

Conditions ........................................................................................................................................................ 131 

Anurag Choudhary, Shahab Fatima, B. K. Panigrahi 

Modified GIO-FLL for UPQC Based SEIG with Double Stage Solar PV Battery System .............................. 137 

Chandrakala Devi Sanjenbam, Bhim Singh 

Design and Control of Two Stage Battery Charger for Low Voltage Electric Vehicle Using High 

Gain Buck-Boost PFC AC-DC Converter ........................................................................................................ 143 

Alakshyender Singh, Jitendra Gupta, Bhim Singh 

Multi-Mode Operation and Seamless Transition for Grid-Interactive Wind, Solar, and Diesel 

Generation Based Hybrid AC/DC Microgrid ................................................................................................... 149 

Souvik Das, Bhim Singh 

A Switched-Capacitor Based Five-Level Boosting Inverter with Soft Charging ............................................. 155 

Sangeeta Kumari, N Sandeep, Arun Kumar Verma 

A Switched-Capacitor-Based Multi-Source Multilevel Inverter for High-Frequency AC 

Applications...................................................................................................................................................... 161 

Deepak Singh, Sandeep N 

A IPOS Bridgeless PFC Cuk Converter Fed BLDC Motor Drive for Household Applications ....................... 167 

D Patil Rahul, P Saravana Prakash, N Sandeep, Arun Kumar Verma 

Ultra Sparse Matrix Converter with Impedance Network to Enhance the Voltage Gain ................................. 173 

Vulavakayala Siva, Aakash Singh, Santosh K Singh, M. Raghuram 

Performance Analysis of PID, Fuzzy and ANFIS Based Speed Controller for PMSM Drive ......................... 178 

Hitwik Singh, Patil Rahul D, Saravana Prakash P 



Improved Common Mode Voltage and Modulation Index Range in Ultra Sparse Matrix Converters 

by Adding Active Zero State Switch Network ................................................................................................. 184 

Vulavakayala Siva, Aakash Singh, Santosh K Singh, M. Raghuram 

Quasi-Z-Source Based Step-Up Converter for Fuel Cell Vehicle .................................................................... 189 

Aakash Singh, Vulavakayala Siva, Santosh K Singh, Avneet Kumar 

Neural Network Based State of Charge Prediction of Lithium-Ion Battery ..................................................... 195 

Sakshi Sharma, Pankaj Dilip Achlerkar, Prashant Shrivastava, Akhil Garg, Bijaya Ketan 

Panigrahi 

High Gain DC-DC Converter by Using Active Network Based Voltage Multiplier Cell ................................ 201 

Aakash Singh, Vulavakayala Siva, Avneet Kumar, Santosh K Singh 

Analysis of H6, HERIC and FB Single-Phase Transformerless Grid-Tied Inverter for Minimization 

of Leakage Current Using SVPWM Strategy ................................................................................................... 207 

Kumar N. Uday, M. Chakravarthy, B. Mangu 

Topology and Control Scheme of Machine Side Converter for Wind Power Conversion System .................. 213 

Anita Kumari, Chandra Bhushan Mahto, Subhransu Padhee 

Implementation of Passive Damping Technique in LCL Filter for Three-Phase Grid Connected 

Inverter ............................................................................................................................................................. 219 

Harsh Rakesh Sharma, H. M. Suryawanshi, Pradyumn Chaturvedi, Devasuth Govind 

Design Considerations in the Control of Front-End PFC Rectifier Cascaded with Voltage 

Controlled Loads .............................................................................................................................................. 225 

Goutam Ghosh, Soumitro Vyapari, R. Viju Nair 

On the Coordination of the Charging Demand of Roadway Powered Electric Vehicles ................................. 231 

Eiman Elghanam, Hazem Sharf, Mohamed S. Hassan, Ahmed Osman 

A Multi-Input Boosting Inverter for PV Applications ...................................................................................... 237 

Sangeeta Kumari, N. Sandeep, Arun Kumar Verma 

Influence of System Parameters on Current Transformer Saturation in Power System ................................... 243 

Shantilal J. Babaria, Dharmesh D. Patel, Nilesh G. Chothani, Pratap K. Chaini, Rajesh M. 

Patel, Sanjay R. Joshi 

Design of IMC Based PI Controllers for Three Tank Interacting Level Control Process ................................ 249 

B. Sharmila, Y. Dharshan, D. Devasena, S. Kaushik, K. Srinivasan 

Switched-Capacitor Multi-Input Seven-Level Inverter for HFAC Applications .............................................. 255 

Patriot Sher Dash, Shyama Prasad Das 

Intensifying the Performance of Dynamic Voltage Restorer Using Optimized PI Controller Based 

Harris Hawks Optimization (HHO) Algorithm ................................................................................................ 260 

Vinay Kumar Awaar, Venkatesh Chityala, Praveen Jugge, S. Tara Kalyani 

A Bidirectional Electric Vehicle Charger for Wide Output Voltage Range Application ................................. 266 

Utsav Sharma, Bhim Singh 

Cost-Effective Multispectral Imaging System for Precision Agriculture ......................................................... 272 

Abhignya Rajapu, Sai Anuraag Madisetty, Saisree Thokala, P. Ranadeep Mahendra, V. 

Vijaya Rama Raju, C. Sai Venkat Reddy 



Grid Integration of Photovoltaic System with a Single-Phase Reduced Switch Multilevel Inverter 

Topology .......................................................................................................................................................... 278 

Devineni Gireesh Kumar, Aman Ganesh, D. S. Naga Malleswara Rao, Nagineni Venkata 

Sireesha, Ranjith Kumar Gatla, S. Saravanan 

Input Impedance and Averaged Small Signal Analysis of Single Phase PFC LED Converter ........................ 284 

Vinod Kumar Yadav, Manikant Kumar, Arun Kumar Verma, Udaykumar R. Yaragatti 

Applicability of Electric Vehicle LV Auxiliary Battery for Emergency Use ................................................... 290 

Abass Afolabi Yahaya, Vinod Khadkikar, Hatem Zeineldin 

A Bridgeless Semi-Quadratic Gain High Power Factor AC-DC Converter Based LEVs Charging 

Solution ............................................................................................................................................................ 295 

Aswin Dilip Kumar, Jitendra Gupta, Bhim Singh 

Loss Minimization in Modular Multilevel Converter with Bypass Switch for HVDC Application ................ 301 

Goutham Varanasi, Sukrashis Sarkar, Anandarup Das 

A Microgrid with Hybrid Solar - Fuel Cell System with CHP Application ..................................................... 307 

Jithu Raj, S. R. Rajasree 

AC-DC PFC-Boost Converter with Ripple Reduction Technique for E-Bike Battery Charging 

System .............................................................................................................................................................. 313 

Ashok Kumar Kanithi, Shashank Varshney, B. L. Narasimharaju, Sambhani Madhu Babu 

A Novel Optimized Orthogonal Hybrid Firefly Based Ant Colony Method Occupying MPPT for 

Single Stage PV Water Pumping Applications................................................................................................. 318 

Neeraj Priyadarshi, M. S. Bhaskar, Prabhakar Modak, Niraj Kumar 

An Adaptive Digital Frequency Locked Loop with Quarter Cycle Update for Distorted Single 

Phase Grid ........................................................................................................................................................ 323 

Muddasani Satyanarayana, A. V. Ravi Teja 

ZRMSE: A New and Reliable Approach for Computing the Circuit Parameters of Single-Diode 

Solar Photovoltaic Model ................................................................................................................................. 329 

Premkumar Manoharan, Sowmya Ravichandran, Pradeep Jangir 

Modeling of Buck Converter Charging Station to Improve the Power Quality Using Three Phase 

Single Tuned Harmonic Filter for Electric Transportation ............................................................................... 336 

Sugunakar Mamidala, Arvind Kumar Prajapati, Simhachalam Ravada 

Sawtooth Carrier-Based Modulation Technique for Harmonic Reduction in CHB Inverter ............................ 342 

Varun Raghuvanshi, Nidhi Mishra, Mohammad Junaid Akhtar 

Design and Development of a Three Phase Induction Motor Drive Using NI-myRIO .................................... 348 

Vinay Kumar Awaar, M. N. Sandhya Rani, G. Sandhya Rani, Pravardh Naragani, Sasidhar 

Talluri, Satya Sreyas Vakkalanka 

Single Phase Onboard Integrated Charger for Open-Ended Winding Induction Motor for EV 

Application ....................................................................................................................................................... 353 

Abdul Azeem, Saifullah Payami, A. V. Ravi Teja 

Switched Mode Power Supply: A High Efficient Low Noise Forward Converter Design Topology .............. 359 

Suresh Kumar Tummala, Lenine Duraiswamy 

Effect of CPL on the Stability of DC Microgrid .............................................................................................. 364 

Kodanda Ram Nagamalli, Phani Swecha Tadepalli, Deepak Reddy Pullaguram 



On-Grid AC PEV Charging Station with Battery Storage Integrating RES ..................................................... 370 

Kripa Tiwari, Bhim Singh 

High-Accuracy Position Sensorless ZCP Detection in PMBLDC Motor Drive for LEV 

Applications...................................................................................................................................................... 376 

Biswajit Saha, Bhim Singh 

A New Cascaded Solar Photovoltaic Converter with Main and Extension Power Unit for Medium 

Voltage Grid-Tied Applications ....................................................................................................................... 382 

Shivam Kumar Yadav, Bhim Singh 

A Modified Back EMF Observer Based Sensorless PV Array-Battery Fed PMSM Drive for LEV 

with Improved INC Based MPPT Algorithm ................................................................................................... 388 

Sumit Kumar, Bhim Singh 

A Three Phase Grid Interactive Bidirectional Off-Board EV Charger with Weak and Strong Grid 

Durability ......................................................................................................................................................... 394 

Saran Chaurasiya, Bhim Singh 

Robust Frequency Stabilization of Renewable-Bio-Electric Vehicle Integrated Multi Microgrid 

Under Diverse Structure Model Predictive Controller ..................................................................................... 400 

Abdul Latif, M. Asim Aftab, S. M. Suhail Hussain 

Virtual Synchronizing Torque and Voltage Controller Based Grid Synchronization of Virtual 

Synchronous Generator .................................................................................................................................... 405 

Prateek Utkarsha, N. K. Swami Naidu 

Control of Parallel Inverters for Electric Powered Shipboard Microgrid ......................................................... 410 

Purusharth Semwal, Vivek Narayanan, Bhim Singh, Bijaya Ketan Panigrahi 

Interconnection of Solar PV System to Abnormal Grid Using Adjustable Frequency Generalized 

Integrator Filter Based Control ......................................................................................................................... 416 

Dhairya Dave, Syed Bilal Qaiser Naqvi, Yashi Singh, Bhim Singh 

Feasibility Analysis of Electric Vehicle Charging in Working Places Using Hybrid Renewable 

Sources ............................................................................................................................................................. 422 

T. Muthukumaran, P. Ajay D. Vimal Raj, K. Murugaperumal 

An Isolation Circuit Based Charging and Discharging Model of On-Board Charger in Electric 

Vehicle ............................................................................................................................................................. 428 

Venkata Kishore Podamekala, V. Sandeep 

Design and Modelling of Small Scale Wind Turbine for Domestic Power Generation ................................... 434 

Geetha Sravya Varaganti, Narendra Babu Kampa, Sandeep Vuddanti 

Performance Evaluation of Differential Mode Zeta Inverter Using Various Modulation Schemes ................. 439 

Kartik Tank, Man-Mohan Garg, Nitin Gupta, B. L. Narasimharaju 

Analysis of Isolated DC-DC Coupled-Inductor Based Dual Active Bridge Converter for EV 

Charging Systems ............................................................................................................................................. 445 

Kundan Kumar, Varshini Badugu 

Bidirectional Power Control of Solar PV Array and DABs Based Charger for Electric Vehicles ................... 451 

Ashish Pandey, Arvind Mittal, Shailendra Kumar 

A 3-ϕ Bi-Directional AC/DC Charger Configuration for EV Infrastructure .................................................... 457 

Upendra Kumar Yadav, N. Sandeep 



Co-Ordinated Control of Two Batteries for Traction Motor and Auxiliary Loads in Electric Vehicle ............ 463 

Siddhant Gudhe, Sanjeev Singh 

Synchronization and Power Quality Improvement of 2SPV-BES Based Microgrid ........................................ 469 

Suvom Roy, Farheen Chishti, Bhim Singh, B. K. Panigrahi 

Design and Simulation of Single-Phase Multilevel Inverter with Crossover Switching Cell ........................... 475 

Soumya, Manish Rati 

A Modified Sliding Mode Control for a Three-Parameter Fourth-Order Chaotic Model of a Power 

System .............................................................................................................................................................. 481 

Amit Patel, J P Singh 

Dynamic Modeling and Design of a Fractional Slot Overlapped Winding IPMSM for Light Electric 

Vehicle ............................................................................................................................................................. 486 

Deepak Saw, Bhim Singh 

A Dual Inverter Configuration for PV-BES Based Microgrid in GI and SA Modes........................................ 491 

Abhishek Abhinav Nanda, Vivek Narayanan, Bhim Singh 

Integrated Utility-Transit Model for a Comprehensive Transition Plan for Battery-Electric Bus 

Fleets ................................................................................................................................................................ 497 

Maria O. Hanna, Mostafa F. Shaaban, Magdy M. A. Salama 

Implementation and Test Bench Development of GB/T 27930-2015 Communication Protocol for 

Electric Vehicle Charger .................................................................................................................................. 503 

V. S. Arya, Y. V. Bhavya, V. Chandrasekar 

A Hybrid Charging Station Powered by Roof Top SPV and Supported by BES for 

Home/Residential Parking Spaces .................................................................................................................... 508 

Kumar Manas, Jitendra Gupta, Bhim Singh 

Design of PFC with Buck Boost Converter for Plug-In Electric Vehicles and Battery Charging 

Applications...................................................................................................................................................... 514 

Ruksana Begum, Manish Rathi 

Multilevel Multi-Output Bidirectional Buck-Boost AC-DC Converter with Improved Power 

Quality .............................................................................................................................................................. 520 

Divya Pandey, N. Sandeep 

A Five-Level Switch Clamped On-Board EV Charger with Wide Input Voltage Range ................................. 525 

G. K. Naveen Kumar, Amar Nath Chaurasiya, Arun Kumar Verma, N. Sandeep 

Control of Modular Multilevel Converter-Based Power Electronic Transformer for Grid Integration 

of Solar PV System .......................................................................................................................................... 531 

Ankita Sharma, Rajashekharreddy Chilipi, Kunisetti V. Praveen Kumar 

Parameter Estimation of a DDM PV Module Using a Simplistic Novel Method............................................. 536 

Shashank Kumar, Himanshu Sekhar Sahu, Sisir Kumar Nayak, Papul Changmai 

Dual-Input On-Board Isolated Bridgeless Charger for PV Panel Installed LEV .............................................. 542 

Gaurav Kumar, Bhim Singh 

Optimized Field Oriented Control for Induction Motor Driven Electric Vehicles ........................................... 548 

Vishwambhar Kulkarni, Sanjeev Singh, Paramjeet Singh Jamwal 



Single Stage Switching Operation of 9-Level Cascaded H-Bridge Multilevel Inverter ................................... 554 

J. Srinivas Rao, Suresh Kumar Tummala, G. Chandra Babu 

ZVS Enhancement of Dual Active Bridge Converter Using Series Connected Inductors for EV 

Battery Charging Application ........................................................................................................................... 558 

T. Hari Narayana, Uddhav Surve, Srirama Srinivas 

Parameter Estimation and Speed Control of FOC Based PMSM Drive Using F28379D ................................ 564 

Vinay Kumar Awaar, Nagilla Anjali, M. N. Sandhya Rani, Sravani Bannuru, Sumalatha 

Tangallapally, Aggarapu Siri 

DC-Link Current Ripple Reduction in Switched Reluctance Machine Drives ................................................. 570 

Morri Prashanth, Dogga Raveendhra, A. V. Giridhar, B. L. Narasimha Raju 

Switched Reluctance Machine Drive Analysis with Fault-Tolerant Power Converter ..................................... 576 

Morri Prashanth, Dogga Raveendhra, A. V. Giridhar, B. L. Narasimha Raju 

Single-Phase H6 Inverter with Hybrid Modulation Scheme for Solar PV Application .................................... 582 

Sudha Kalathi, Dogga Raveendhra, B. L. Narasimha Raju 

Efficient Single-Phase Grid Connected Transformer-Less Inverter with Active and Reactive Power 

Control .............................................................................................................................................................. 588 

Sudha Kalathi, Dogga Raveendhra, B. L. Narasimha Raju 

Comparative Analysis Between Fuzzy and PR Controller in Single-Phase H Bridge Inverters by 

Power Decoupling Strategy .............................................................................................................................. 595 

Dola Gobindha Padhan, Dogga Raveendhra, Satyabrata Sahoo, V. Mahesh 

SPV Power Conversion Using Bidirectional H6 Inverter with Reduced Common Mode Voltages................. 599 

T. Amulya, Dogga Raveendhra, J. Praveen, B. L. Narasimha Raju 

Performance of Dual Differential Parallel Buck Grid Connected Inverter for Solar Power 

Conversion........................................................................................................................................................ 606 

T. Amulya, Dogga Raveendhra, J. Praveen, B. L. Narasimha Raju 

Single, Double and Triple Layered Spiral Pads for Wireless Power Transfer Systems ................................... 612 

D. Mohan Reddy, Merugu Kavitha, N. S. Kalyan Chakravarthy 

Analysis on a Multi-Segmented Wireless Charging System for Mobile and Wearable Devices ..................... 616 

N. Sai Chandu, P. Rehaan, P. Niranjan, Merugu Kavitha, N. S. Kalyan Chakravarthy, D. 

Mohan Reddy 

Application of Renewable Energy for Replacement of D-Vitamin Injections by a Natural Calciferol 

Synthesizer for Cattle ....................................................................................................................................... 620 

K. Minnu Rutvik Kumar, Prashanthi Tatiparthi, Merugu Kavitha, N. S. Kalyan Chakravarthy 

A Critical Review on Electric Vehicle Battery Failures and Causes ................................................................ 626 

Nidizivvi Meghana, Mitnasala Pushparaju, Merugu Kavitha, N. S. Kalyan Chakravarthy, D. 

Mohan Reddy 

Compatibility of Multi-Converters & Multi-Controllers for Enhancement of Hybrid Systems for 

RE ..................................................................................................................................................................... 631 

Lavanya Sanagari, Rajendran Arunmozhi 

Pv Integrated Cuk Converter for UPQC Applications with Power Quality Improvement Using 

Intelligent Control Techniques ......................................................................................................................... 637 

M. Venkateswarlu, B. Pakkiraiah 



Moving Vehicle Number Plate Detection Using Hybrid Deep Convolutional and Recurrent Neural 

Network Algorithm .......................................................................................................................................... 646 

P. Tejomayi Gayathri, A. Bhavana, M. Anuhya, Merugu Kavitha, N. S. Kalyan Chakravarthy, 

D. Mohan Reddy 

Open Circuit Fault Diagnosis Using Machine Learning Classifiers ................................................................. 651 

Swaraj Reddy, Phaneendra Babu Bobba, Sai Hanuman Akundi, Vinay Seshu Neelam, Aditya 

Jangam, Krishna Tej Chinta, Bharath Babu Ambati 

Comparative Analysis of Artificial Intelligence Techniques Used in Inverter Fault Diagnosis ....................... 657 

Swaraj Reddy, Phaneendra Babu Bobba, Sai Hanuman Akund, Vinay Seshu Neelam, Aditya 

Jangam, Krishna Tej Chinta, Bharath Babu Ambati 

Design and Development of Wireless Power Transfer System for AUV Applications .................................... 663 

Phaneendra Babu Bobba, R. Karthik Rao, Sai Surya Vidul Chinthamaneni 

Wireless Power Transfer in Autonomus Underwater Vehicles ........................................................................ 668 

Phaneendra Babu Bobba, R. Karthik Rao, Sai Surya Vidul Chinthamaneni 

An Adaptive Wheel Slip-Slide Diagnostic System for Rolling Stock Electric Vehicles .................................. 673 

Karan Mathur, Fuat Kucuk 

Protection of Microgrids Using Resistive Type Superconducting Fault Current limiter(RSFCL) ................... 679 

M. Uma Maheswara Rao, D. S. Naga Malleswara Rao, C. Subba Rami Reddy 

Inertia Emulation in Autonomous DC Microgrids by Attenuation and Low Pass Filtering of 

Capacitor Current ............................................................................................................................................. 684 

Gurunandh V. Swaminathan, Somasundaram Periasamy, Sanjeevikumar Padmanaban 

Real Power Loss Reduction by Mudskipper Optimization Algorithm ............................................................. 690 

Kanagasabai Lenin 

Gradual Pole Changing Based Field Oriented Control Technique for Pole-Phase Modulated 

Induction Motor Drive ...................................................................................................................................... 694 

Ashakti Chandrakar, S. V. S. Phani Kumar Ch, Venu Sonti, Sachin Jain 

Real Power Loss Reduction by Quantum Based Mellivora Capensis Optimization Algorithm ....................... 699 

Kanagasabai Lenin 

Combined LFC and AVR Regulation of Multi Area Interconnected Power System Using Energy 

Storage Devices ................................................................................................................................................ 704 

B. Srikanth Goud, C. Naga Sai Kalyan, Gundala Srinivasa Rao, B. Nagi Reddy, Y. Anil 

Kumar, C. Rami Reddy 

Analysis and Design of Solar Photovoltaic Water Pumping System Under Different Operating 

Conditions ........................................................................................................................................................ 710 

J. N. Bhanu Tej, Kurapati Aakash, Kyatham Vinod Kumar, Dablikar Bharath, Jeela Shalini, 

Neelima Kalahasthi 

Performance Evaluation of Two-Stage Boost Five-Level T-Type Inverter for PV Applications ..................... 716 

D. Vijayakumar, A. Kirubakaran, K. Sateesh Kumar 

Flux-Linkage Based Position Estimation of Switched Reluctance Motor Using Non-Linear 

Interpolation Model .......................................................................................................................................... 721 

Farha Siddique, Sharankumar Shastri, Bhim Singh 



Design of Fractional Slot Concentrated Windings of PM Brushless Motors for Ceiling Fan 

Application ....................................................................................................................................................... 726 

Sharankumar Shastri, Bhim Singh 

Droop Based PLL Control for WES for Application of DC Microgrid ............................................................ 731 

Rohit Kumar Rastogi, Manoj Tripathy 

Seamless Connection of Wind and Small Hydro Based Energy Conversion System with Storage ................. 736 

Shalvi Tyagi, Bhim Singh 

Closed-Form Solution for Device Currents in Space-Vector Modulated Voltage Source Inverter 

Without Dead-Time Consideration .................................................................................................................. 742 

Kaushik Mirdoddi, Soumya Shubhra Nag 

Control of Non Inverting Buck Boost Converter Based Three Phase Differential Mode Rectifier 

Using PR Controller with Harmonic Compensation ........................................................................................ 748 

Shriya Shukla, Soumya Shubhra Nag 

Automation and Monitoring Using IoT in Pisciculture .................................................................................... 754 

Subhra Debdas, Shivpreet Padhi, Madhusnuhi Panda, Chinmay Jain, Subhrajit Singha Roy, 

Manas Prabhu 

Automation of Temperature, Humidity Regulation and Feeding System in Broiler Farming Using 

IOT ................................................................................................................................................................... 758 

Subhra Debdas, Sthitprajna Mishra, Siddhant Saha, Amndya Bag, Nilay Shukla, Abhishek 

Kumar 

DFIG-PV-Battery Based Microgrid with Advanced Comb-FLL Filter Control .............................................. 764 

Sudip Bhattacharyya, Bhim Singh 

Power Quality Improvement and Energy Management of Air Conditioning System with 

Photovoltaics and Battery Storage .................................................................................................................... 770 

Dhiman Das, Bhim Singh, Sukumar Mishra 

Optimal Placement of Plug-In Hybrid Electric Vehicles’ Parking Lots in a Residential Distribution 

System .............................................................................................................................................................. 776 

Jajna Prasad Sahoo, Parimi Sai Syama Srikar, S. Sivasubramani 

Comparison of Transient Response of 11 kV Motor for a Single Coil and Double Coil Connected in 

Series ................................................................................................................................................................ 782 

Mohammed Sajid, Mohammed Abdul Muzamil Khan, Arshad Mohammed, Sher Mohammed 

Khan 

Performance and Analysis of Three Phase SAPF Under Different Control Algorithms for Power 

Quality Problems .............................................................................................................................................. 787 

B. Rachana, J. Sri Devi, V. Usha Rani, Dogga Raveendhra 

A LabVIEW Based Variable Frequency Drive for Voltage Source Inverter Fed Induction Motor .................. 795 

Vinay Kumar Awaar, Pujitha Dupati, S. Tara Kalyani, Praveen Jugge 

Improved Trans-Z-Source Network with High Boost for Active-Neutral-Point-Clamped Inverter ................. 800 

Lallu Mol K. Johny, Jaison Mathew 

Comparison of Two Current Harmonic Elimination Methods for Improving Supply Side Current 

Waveforms ....................................................................................................................................................... 806 

Harikesh Rawat, Dinkar Prasad, V. Nageswararao 



Single Stage Single Switch Quadruple Output Power Supply for Electric Vehicle Applications .................... 811 

Aman Jha, Phaneendra Babu Bobba 

HFL High-Gain Interleaved DC-DC Converter Operating in DCM and CRCM ............................................. 815 

Abinands Ramshanker, Jacob I. Raglend 

Fuzzy Based Hybrid Control Topology for Fuel Cell and Battery Powered EV .............................................. 820 

Shelma George, T. Rajeev 

Whale Optimization Algorithm(WOA) Based Speed Control of BLDC Motor ............................................... 826 

Shubham Banerjee, Sarode Shiva Kumar, Aftab Alam 

Whale Optimization Algorithm in Grid-Connected Inverter with SRF-PI ....................................................... 832 

Abhay Kumar, Aftab Alam 

An Edge Device for Monitor and Control of Electrical Appliances Using Smart Power Line 

Communication ................................................................................................................................................ 838 

L. N. Sastry Varanasi, S. P. K. Karri 

An Improved Voltage Support Scheme for the DG with Independent Active Power Control Under 

Asymmetrical Grid Faults ................................................................................................................................ 842 

Shamim Hasan, Vivek Agarwal 

Performance Analysis and Experimental Validation of DFIG in Microgrid .................................................... 848 

Sarfaraz Nawaz Syed, S. Tara Kalyani 

Cascaded LMS Filter Based Control for SPV-SyRG-Wind Based Grid-Interactive Microgrid ....................... 854 

Gaurav Modi, Bhim Singh 

Wind-PV Based Isolated Hybrid Generation for Smart Irrigation Management and Supplying Other 

Critical Loads ................................................................................................................................................... 860 

Arunava Chatterjee, Soumyajit Ghosh, Arindam Mitra 

A Novel Optimized Golden Eagle Based Self-Evolving Intelligent Fuzzy Controller to Enhance 

Power System Performance .............................................................................................................................. 866 

A. Ganga Dinesh Kumar, N. Vengadachalam, S. Vijaya Madhavi 

Deep Recurrent Mixer Models for Load Forecasting in Distribution Network ................................................ 872 

Dinesh Kumar Mahto, Vikash Kumar Saini, Akhilesh Mathur, Rajesh Kumar 

Design Single Phase Five Level Packed U-Cell Inverter for Standalone and Grid Connected Modes ............ 878 

Mohd Faizan, Abu Tariq 

Design and Performance Analysis of Compensation Capacitors in P-S Topology for Wireless 

System on Receiver Side .................................................................................................................................. 887 

Ravi Bukya, B. Mangu, Bhookya Bhaskar, Jatoth Ramesh 

Electric Spring Based Nine Switch Converter: An Alternative for Power Management in Isolated 

Hybrid Microgrid System ................................................................................................................................. 893 

Swagat Pati, Abhijeet Choudhury, Akansha Pujari, Renu Sharma, Sanjeeb Kumar Kar 

Optimal Power Management in a Grid-Connected PV-Based Electric Vehicle Charging Station: 

The AGOA Approach ....................................................................................................................................... 898 

Vechalapu Kamaraju, Chintapalli V. V. S. Bhaskara Reddy 

EV Scheduling in Deregulated Energy Markets ............................................................................................... 904 

Mahdi Mohammed, Mohammed Nassar, Mostafa Shaaban 



Energy Storage Simulation Designs and Analysis for Various Powertrain Hybrid EVs .................................. 909 

Banoth Suman, P. Srividya Devi 

Control of Supply Voltage Power Quality Issues Using DVR Through Forward-Backward LMS ................. 916 

Talada Appala Naidu, Sabha Raj Arya, Rakesh Maurya, Ahmed Al-Durra 

Analysis of Different Coil Structures Used in Wireless Power Transfer Based UAVs .................................... 923 

D. Vedavyas Manjunath, G. Lakshmi Priya, R. Vaishnavi, Phaneendra Babu Bobba 

Normalized LMF and CC-ROGI-FLL Techniques for Seamless Synchronization of Double Stage 

SPV-BES Based Microgrid to Utility Grid ...................................................................................................... 929 

Ankit Kumar, Vivek Narayanan, Bhim Singh 

Power Management Scheme and Power Quality Enhancement with a CNIFAGI-MSLPF-FLL and 

PMR Control in a SPV-BES Water Supply System ......................................................................................... 935 

Subhadip Chakraborty, Gaurav Modi, Bhim Singh 

Remote Electric Vehicle Battery Monitoring & Life Cycle Management System ........................................... 941 

R. G. Sangeetha, C. Hemanth, Naveen Kumar Marati 

Performance Analysis of Permanent Magnet Assisted Outer Rotor Switched Reluctance Motor with 

Non-Oriented Laminating Material for Electric Transportation Systems......................................................... 946 

S. Prabhu, M. Balaji 

Reliability Evaluation of PV Inverter Considering Impact of Reactive Power Injection ................................. 952 

Sainadh Singh Kshatri, D. S. Naga Malleswara Rao, P. Chandra Babu, Devineni Gireesh 

Kumar, Nagineni Venkata Sireesha 

Techniques Employed to Detect and Localize Partial Discharge in Solid and Liquid Dielectrics ................... 957 

K. Mahesh, V. Joshi Manohar 

Impact of Saturation Flux Density of Rotor Lamination on the Performance of 2-Pole High-Speed 

Synchronous Reluctance Machine .................................................................................................................... 963 

R. M. Ram Kumar, Gaurang Vakil, Chris Gerada 

Improving Saliency of High-Speed Synchronous Reluctance Machine Using Rotor Sleeve Made of 

Bi-State Magnetic Material .............................................................................................................................. 968 

R. M. Ram Kumar, Gaurang Vakil, Chris Gerada 

A Statistical Feature-Based Transmission Fault Identification and Classification ........................................... 974 

Pabitra Kumar Barman, N. Subhrahmanyam, Saptarshi Roy, N. V. Phanendra Babu 

A Review Analysis of Switched-Capacitor-Based Inverters with Different Output Voltage Levels ............... 980 

Ashutosh Kumar Singh, Rajib Kumar Mandal, Sweta Prasad 

Design and Analysis of a High-Efficiency Dual Side S-S Compensation Topology of Inductive 

Power Transfer for EV Battery Charging System ............................................................................................ 986 

Bhukya Bhavsingh, B. Mangu, G. Suresh Babu 

State Estimation of Smart Power Grid: A Literature Survey ............................................................................ 992 

Nida Khanam, Mohd Rihan 

Power Quality Enhancement in Power Distribution System Using Machine Learning Techniques 

Based Custom Power Devices .......................................................................................................................... 998 

N. Raveendra, A. Jaya Laxmi, V. Madhusudham 



AI Chatbot for Answering FAQ’s .................................................................................................................. 1005 

Rachana Vannala, S. B. Swathi, Yuvaraj Puranam 

High Resistance Grounding Systems in MV Shipboard Power Systems ....................................................... 1010 

Shashidhar Kasthala, Radhika Goru 

A New Lesser Number of Components 13-Level Switched Capacitor Based Inverter .................................. 1016 

Ashutosh Kumar Singh, Rajib Kumar Mandal, Ravi Anand 

SensorLess Technique for Rotor Position Detection of a Permanent Magnet Synchronous Machine 

Using DirectTorque Control ........................................................................................................................... 1022 

Srinivas Kamera, Jayanth Kumar Daida 

Protection of DC Bus Using Solid-State DC Breaker .................................................................................... 1028 

G. Eswaraiah, A. Jaya Laxmi 

Homer Pro Based Techno-Economic Analysis for Remote Area Electrification of Awbeh Village in 

Afghanistan .................................................................................................................................................... 1034 

Mohammad Moien Sedeeqi, K. Vaisakh, N. C. Sahoo 

Dynamic Stability Analysis of Multimachine System with Coordinated Control of SVeC with PSS............ 1040 

K Himaja, S. Tara Kalyani 

A Novel Step UP Cascaded Dual T-Type Multilevel Inverter with High Voltage Boosting Gain ................. 1045 

Laxmi, Manish Rathi 

Hybrid Clamped Four-Level T-Type Inverter with Capacitor Voltage Self-Balancing ................................. 1050 

A. Narendrababu, A. Vijay Gopi Krishna, Siva Sai C. Naga, Naveen Yalla, N. K. Swami 

Naidu 

Single-Input Multiple-Output Converter for CubeSat Electric Power System ............................................... 1056 

Amarendra Edpuganti, Vinod Khadkikar, Hatem Zeineldin 

Optimizing the Efficiency of the PV System Using MPPT Technology Based on the Modified IC 

Algorithm ....................................................................................................................................................... 1061 

Ahmad Hashemi, Hussein Hayyal Mayea Al-Shehan 

Torque Ripple Minimization in Switched Reluctance Motor by Using Artificial Neural Network ............... 1067 

Kalagotla Chenchireddy, V. Kumar, G. Eswaraiah, Khammampati R. Sreejyothi, Shabbier 

Ahmed Sydu, Lukka Bhanu Ganesh 

Power Quality Enhancement in DC Microgrids by Model Predictive Control of Electric Springs ................ 1073 

P. Nagalakshmi, R. Ashok Kumar, K. Hari Krishna 

A Comprehensive SoC-Based Energy Management of a PV-BESS Microgrid ............................................. 1079 

Ranjith Kumar Uppuluri, Rajasekhara Reddy Chilipi, Mahmadasraf A. Mulla 

A New Dual Quasi Z-Source Based T-Type Five-Level Inverter with HERIC Structure for PV 

System ............................................................................................................................................................ 1084 

Chinmay Kumar Das, A. Kirubakaran, V. T. Somasekhar, K. Sateesh Kumar 

Optimum Restructuring of Radial Distribution Network with Integration of DG and DSTATCOM 

Using Artificial Fish Swarm Optimization Technique ................................................................................... 1089 

C. H. Hariprasad, R. Kayalvizhi, N. Karthik 

HESS-Based Bi-Directional DC-DC Converter with Adaptive Control Strategy .......................................... 1096 

Srinivas Punna, Sujatha Banka, Kavya Swamy, K. K. Krishna, P. Sreeja Sree, D. Tharuni 



Improvement in Power Quality for Distribution System Using Momentum Algorithm ................................ 1100 

Vemireddy Nagamalleswari, Sabha Raj Arya, Singireddy Mallikharjun, Gali Sridhar 

Model Predictive Based Control of Single-Phase SPVA-BESS Microgrid with Seamless Transition 

Offering Power Quality Improvement Features ............................................................................................. 1105 

Ranjith Kumar Uppuluri, Rajasekharareddy Chilipi, Mahmadasraf A. Mulla 

High-Power Isolated Bidirectional Three-Port DC-DC Converter for Level-1 and Level-2 Charging .......... 1110 

Snehalika, Ranjeeta Patel, Chinmoy Kumar Panigrahi, Akshay Kumar Rathore 

Power Quality Enhancement Using UPQC-S with Multiple Adaptive Noise Cancellation Filters ................ 1116 

Vishwas Gundeboina, Rajasekhara Reddy Chilipi, Sabharaj Arya 

IGBT Based Multilevel Converter for Static VAr Compensator .................................................................... 1121 

Suresh Kumar Tummala 

Three Phase-Threefold Dual Active Bridge Converter for Electric Vehicle Charging Station in 

Distribution Network ...................................................................................................................................... 1126 

Shreya Nema, Badri Vishal Sadangi, Dipesh Atkar, Pradyumn Chaturvedi, Siba Kumar Patro 

Soft Starting Algorithm to Minimize the Transient Inductor Current and Transient Capacitor 

Voltage in Series Resonant Dual Active Bridge Converter ............................................................................ 1133 

Badri Vishal Sadangi, Pradyumn Chaturvedi, Siba Kumar Patro, Shreya Nema 

OFF Grid PV System with PWM Inverter for Islanded Micro-Grid Feeding Critical Loads ......................... 1139 

Priyanka Mane, Santosh Madiwal, Pallavi Patil 

Single-Stage 3-ɸ Grid Synchronization with BES System ............................................................................. 1145 

Sunaina Singh, Vivek Narayanan, Bhim Singh, B. K. Panigrahi 

A Single Phase Transformerless CSI Inverter Topology for Minimization of Leakage Current in 

Grid Integrated PV Systems ........................................................................................................................... 1151 

Mahendra Chand Bade, Sankar Peddapati, Venu Sonti 

High Order Extended State Observer Based Control for Fuel Cell Connected Interleaved Boost 

Converter ........................................................................................................................................................ 1156 

Chowdary Srikanth, Satyanarayana Neeli 

Model Predictive and Sliding Mode Controllers for the DC-DC Boost Converter ........................................ 1161 

Sai Manikanta Lakkanaboina, Satyanarayana Neeli 

SiC-Based MMC for HVDC Applications: A Cost-Benefit Analysis ............................................................ 1167 

Tanneeru Venkata Ganesh, Siba Kumar Patro, Pradyumn Chaturvedi 

A Si and SiC-Based Parallel Hybrid Converter with Enhanced Efficiency and Optimal Cost ....................... 1173 

Pratik Daware, Siba Kumar Patro, Pradyumn Chaturvedi 

Design and Product Development of a Dual Channel Line Impedance Stabilization Network for 

Electromagnetic Interference Compatibility ................................................................................................... 1179 

A. Bhakthavachala, K. Anuradha, S. Tarakalyani 

Dynamic Stability Analysis of Multimachine System with Coordinated Control of SVeC with PSS............ 1185 

K Himaja, S. Tara Kalyani 

Design and Development of Smart WheelChair ............................................................................................. 1190 

Sree Amrutha Valli Kuppa, M. Sai Hrithik Reddy, A. Sanjana, J. Sridevi, V. Usha Rani 



Design and Development of Front Fork for Electric Tricycle ........................................................................ 1195 

M. Sai Hrithik Reddy, Sree Amrutha Valli Kuppa, A. Sanjana, J. Sridevi, V. Usha Rani 

Performance Analysis of a Solar-Battery-Fuel Cell Based Micro-Grid System ............................................. 1201 

Subir Datta, S. Lalngaihawma, Robert Singh, Subhasish Deb, M. Sushilata Devi, Soumya 

Samanta, Sukanta Roga 

Mitigation of Harmonics in WES Using Hybrid FACTS Controller .............................................................. 1207 

Venu Yarlagadda, Nuthalapati Alekhya, Annapurna Karthika Garikapati, Madhuvani 

Gowrabathuni, Korrapati Haritha, Theegala Hemanth Rao 

Condition Monitoring of IoT Based Wind-SVC Integrated Two Area Power System Network 

Protection Scheme Using Neuro-Wavelet Approach ..................................................................................... 1214 

Gantaiah Swamy Garika, Padma Kottala 

Interconnected Microgrids: A Review and Future Perspectives ..................................................................... 1222 

Sri Suresh Mavuri, Jayaram Nakka, Aswini Kotla 

Power Quality Improvement of a Hybrid Renewable Energy Systems Using Dynamic Voltage 

Restorer with ANN Controller ....................................................................................................................... 1229 

Hitesh Tata, M. Sai Veerraju 

Application of Sensor Less Sliding Mode Observer in Control of Induction Motor Drive ............................ 1233 

M. Nalini Devi, R. Srinu Naik 

Author Index 

 




