2025 | EEE International
Conference on Power Electronics,
Smart Grid, and Renewable Energy
(PESGRE 2025)

Dharwad, India
18-21 December 2025

Pages 1-522

|EEE Catalog Number:  CFP25R58-POD @lEEE
ISBN: 979-8-3315-0117-4 A My,

12



Copyright © 2025, |IEEE
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 |EEE Copyrights Manager, |EEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** Thisisaprint representation of what appearsin the IEEE Digital Library. Some format issues inherent in the
e-mediaversion may also appear in this print version.

|EEE Catalog Number: CFP25R58-POD
ISBN (Print-On-Demand): 979-8-3315-0117-4
ISBN (Online): 979-8-3315-0116-7

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

proceedings



TABLE OF CONTENTS

Loss-Aware and Thermally-Constrained Design Strategy for 200 kW SiC based Stack ........cccooeoveiniiiincncieens 1
Uppal Das, Surjakanta Mazumder, Manish Mandal, Shamibrota Kishore Roy, Kaushik Basu

A Data-Driven LPSP Algorithm for Optimal Design of Off—grid PV—Battery Systems .......cccoceveveeveceecenceceeesenens 8
Manimegalai S, Binu Ben Jose

Square-Wave-Fed Hybrid Symmetrical Cockcroft-Walton Voltage Multiplier for High-Voltage DC

POWET SUDPITES ..ttt bbb bbbt b et £ bbbt b e b et b e e e b et e bbb b 13
Sara Baldisserri, Riccardo Mandrioli, Lohith Kumar Pittala, Gabriele Neretti, Vincenzo Cirimele
Mattia Ricco, Andrea Cristofolini

Performance Analysis of PV fed High Gain Converter using Adaptive Fuzzy Logic Controller ...........cccooevvvennne 18
Gobika Nihedhini G, SThangavel

Adaptive Directional Overcurrent Relay for Active Distribution NEWOIKS .......cc.cceeveieirieiese e 24
Chirumamilla Navya, Gade Kesava Rao, Ashok Kumar Pradhan

Interactive Power Electronics Education Using Jupyter Notebook and the GSEIM Simulation Package.................. 30
Nakul Narayanan K, Mahesh B. Patil

A Hybrid HOGI-ANN Synchronization Technique for Fast Estimation of Grid Voltage Parameters
Under Distorted Grid CONAITIONS .........ciueirueirreerrenesreseste sttt sttt r et r e b se b e se b e seebeseebeseebeseesesresesrenesreneas 36
Sapram Giridhar, Chandrasekaran S, Ashwani Chandel

Multi-Port Fast EV Charging Architecture with Renewable Integration and Adaptive Filtering for
Power QUality ENNGNCEMENL ........ccveieieecicieee ettt et se e e e e e seesessesresbessesaeatetesaesensese s enseseeseeneesenneans 42
Pavan Kumar Singh, Divyank Srivastava, Bhim Singh, Arunima Verma, Saurabh Mani Tripathi

Grid-Interactive Solar PV-BES System with Sensorless PMSM Drive and MQCC-Based Power
Management for Smart Water PUMPING .......ciiiieiese st sttt s st 48
Wazd Ali, Divyank Srivastava, Bhim Singh, Arunima Verma, Saurabh Mani Tripathi

A Data-driven Loss Model of GaN-HEM T-based Synchronous Buck Converter with Critical Operating
L = 0 [01= 003 USROS P P RTURURPROR 54
Subhradip Mukherjee, Mahesh K. Mishra, N. Lakshminarasamma

Accurate Fault Location Calculation in a DG Penetrated System using Modified Takagi Method .............cccoevnee. 60
Abhijith, Vinod V., Vivek R. S., Sunil Kumar P. R.

A Novel Isolated Three-Port Converter based on Dual-Flyback for Solar PV Integrated E-Boat
F N o] o= 1o 0 OSSOSO 66
Ritika Yadav, Km Madhu Yadav, Michael Teroerde, K. A. Chinmaya

Power Quality Improvement in PV-Coupled Dual Multi-Level Converter System Using Pl Voltage
RS U] = o] SOOI 72
B. Rupa, P. Satish Kumar, M. Manjula

Enhancing Power Handling using Cascaded Multilevel Inverter-Based SAPF with PI Controller ..........cccccovevenee. 76
B. Rupa, P. Satish Kumar, M. Manjula



A Motor Control Position Tracker for SPV Battery Fed PMaSynRM With Regenerative Braking for
[V o] o Yoz (o] USSR 82
Sushant Kumar, Shailendra Kumar, Shashank Kurm

Ensembled deep learning algorithms for anomaly detection in batteries ...........coevvcvveiecesie s 88
Yeddula Likitha Reddy, Chinthakunta Sai Jagruth, Adithya U K, Ananth Patnaik S, Rahul Satheesh
Svaprasad Athikkal

Analysis of current limiting strategies of droop controlled grid forming inverters on delayed voltage
TECOVETY BVENLS ... eeieiiee ittt e st et e s s et es et e ae e e et e e e s et e e seeeaeesR e e e e s Re e R e eR e e R e eR e e n e eme e n e eanenreeaneareenesreennesneenrennnens 94
Upendran Mukundarajan, K. Shanti Swarup

Low-Voltage Ride-Through Operation of a New Pumped Hydro Storage System with Model Predictive
CUITENTE CONEIOI ...ttt ettt bbb e b e b e s e bt e e s e R e s R e e e h £ e e b e s e R e e e b e e e b e s e e bt n R e s e s e e ae b e e b e e b e s ens 100
Bhuma Naga Satya Sai Vempali, Deepak Ronanki, Apparao Dekka

Performance Analysis of Pentacle Connected FPIM under Open Phase Fault for EV Applications...........cccc...... 106
Jahera Shaik, Chudamani R, Seshadri Gopalan, Chandani P Gor

Machine Learning Based Prediction and Condition Monitoring of PV Plant ..o, 112
RamaDevi Neerukonda, L.SSMallika Kothapalli, Si Krishna Kireeti Panchadarla, Mohan Bhavani Nayani
Vinay Thota

Fault Detection in NPC Inverter using Maching LEarning .........coceoeiererieeneerieeeee et s 119

Suryansh Srivastava, Meher Pradeepthi Gourishetty, K. A. Chinmaya, Sandeep Vuddanti

Super Twisting Sliding Mode Control based PV fed QZSI for Grid Tied Applications.........ccccccevveveecenenceneniennenn, 125
Diwa S P G Latha

MMC-Based Grid-PV Integrated Electrolyser System for Green Hydrogen Production ...........cccceeeveveeeeceneeeenne, 131
Tanu Prasad, Shashank Kurm, Shailendra Kumar

Dynamic performance analysis of BESS in grid diSturbance SCENAros .........coeoerereierierienenene e 137
Pola Soma Sekhar Reddy, J. Sreedevi

Constraint-Driven Control of SEPIC Converters Using Offline-Optimized MPC ...........cccooeveveievicveceeeeeeeeee, 143
Rangoli Sngh, Shiv Prakash, Dhawal Dwivedi, Sandip Ghosh, Chinmaya K. A.

Active Input Power Control for SONAR APPIICAIION ......co.eeiiiiriiirirersere s 149
Joseph Mathew, Akshat Saini, N. Lakshminarasamma, V N Panchalai

A Comprehensive Review of the Battery Thermal Management Systems for Fast-Charging of
LithiUM-TON BEITEITES .....ecveeceeeceee ettt b b b e b e bbbt et b e b e s b e bt st nn s 154
Chandan Chetri, Alvin Huynh, Latha Anekal, Sheldon Williamson

Design of High-Speed Outer Rotor Permanent Magnet Synchronous Motor for Blower Application with
NovEl ASYMMELTTCal SEALOr SEIUCLUIE ......c.eeueceieiieiectece ettt e et e et te e saesbesteseete st e e enseseeseeneeresresaesrenrs 159
Athira Venugopal, Shinoy K S, Baby Sebastian

An Improved Ultra-Gain Quadratic Boost Converter with Lower Voltage Stress for Fuel Cell
F N o] o [ Tor= 1o = OSSPSR 165
Ravi Kumar Kanaparthi, Jay Prakash Sngh, Makarand Sudhakar Ballal



Hybrid Cell Balancing of Lithium-lon Batteries Using Multi-Inductor Active Topology Combined with
PassiVe DiSSIPAtioN COMLIO .......cc.ciiiiiiiire ittt et e b et st e beseese e beseese e e e ae e e eneeseesesaeebesbesbeseesbeseeseans 171
Dheeraj Gurijala, K. A. Chinmaya

Stability Analysis of Smart Grids Under Dynamic Load-Altering Attacks .......ccccveovevveeievesc s 177
AnilKumar Badavath, Yogesh V. Hote

Comparative Analysis of Phase Shift Modulation Strategies of Dual Active Bridge Converter .........ccoveeeveennen 182
Pavani Gupta, Pragya Sngh, Dhawal Dwivedi, K. A. Chinmaya

Decision Tree-Based Diagnostic Method for Series DC Arc FaUItS ..o 188
Sarvesh A. Wakode, Makarand S. Ballal

Detection of Interturn Winding Faults in Single Phase Squirrel Cage Induction Motor by Stator Flux
Ko Ta Tl o) f T aTo RSV = o S S 194
Tushar G. Vilhekar, Makarand Sudhakar Ballal

Digital Twin Approach for the Stator Winding Interturn fault Detection of Alternator ...........ccoceevvevverereseereennne. 200
Makarand Sudhakar Ballal, Bhimrao Staram Umare, Hiralal Murlidhar Suryawanshi, Rashmi Singh
Tushar G Vilhekar, Kanchan P. Ghule

Cyber Modelling of Advanced Metering INfrastruCture USING NS-3 ........ccueoiereeeriereniene et 205
Issa Mlimbila, Amit Kumar, Himanshu Jain

Non-Active Power Control of Single Phase Dual Active Bridge for improved performance.........c..ccocevvveveninnene 211
Anrithesh Kumar, Jayakumar P

Arc Fault Localization in Low-Voltage Distribution Systems Using Transformer-Aided DOA
LS 1] g o] o OO O OSSOSO RPN 216
Ratnakar Nutenki, Haraprasad Badajena, Aurobinda Routray, Ashok Kumar Pradhan

Desaturation Protection Design for SIC MOSFETs With aLow (1.5 ps) Short-Circuit Clearance Time................. 222
Ravi Teja Pogulaguntla, Arun Karuppaswamy B

Design Optimization of Ferrite Based Axial Flux PM Machine for Low-Speed Applications ..........ccccccveeveeevennene 228
Deepak Kumar, Himanshu Misra

High-Gain Converter with Optimized Voltage and CUITENt SEFESS ........cuvveirieirieereerie e 234
Preeti Sharma, Kaibalya Prasad Panda, Rajneesh Kumar, Sara Hasanpour

Comparative Analysis of PLLs Under Freguency Variationsin Electrified Aircraft Power Systems...........cc.cc..... 240
SR.Naga Praneeth, Rushiraj Jani, Rupan Sarkar

A Novel Modulation for Modified Single-Stage Single-Phase AC to DC TAB-based converter with
parallel HF Compensation of Second HarmMONIC POWE ...t ean 246
Naresh Rana, Kaushik Basu

A Flexible and Robust Framework for Intrusion Detection in DER Cyber-Physical SECUrity .........ccoeevvrveninene. 252
Suresh Mogilicharla, Manoj Tripathy, Mital Kanabar

A New Nine-Level Power Factor Correction Converter with Triple-Output For EV Applications............cccceeue... 258
Sinu Ruttala, Jayaram Nakka



Investigation on Low-Cost Spoke-type BLDC Motor Design with Sinusoidal Back-EMF for Home
F N o o 1oL PP ORI 264
Gowtham Vegireddy, K Karthikeyan, Shashi Kumar K B, Rishiraj Sarker, Md Idhirees Khan, Anand Reddy

High-Performance FCS-MPC for aNew Five-Level Voltage Source INVEIEr ........ccceceveveeieveeececece e 271
Ali Azimi Bizaki, Apparao Dekka, Deepak Ronanki

Machine Learning-Based Prediction of Load Current THD in SVPWM Inverters: A Comparative Study ............. 277
Aswathy G, Reshmi SBhooshan, Vinod B R

Elastic Synergy: A Hybrid Price-Incentive Framework for Peak-Shaving and Utility Profit
Optimization in Residential DemMand RESPONSE .......coueururerieireriesteste sttt seesee e e se e e e aessesbesaesaesbeseeseessesseseans 283
Rahul Goswami, Ranjit Roy, Kamal Krishna Mandal

Design and Implementation of an Active Continuous Conduction Mode Boost Converter for Power
= (0 PO PRSP 289
Yogesh Sharma, Satyabrata Behera, Venkata Ramana Naik N

Moving Discretized Control Set Model Predictive Control of Single-Stage GaN-Based Onboard Electric
VENICIE BAIEIY ChaIQES .....cvieceiieetieet ettt b bt b e bbbt e bt b st bbb e b s 295
Rajasekhar Attada, Deepak Ronanki, Rajesh Sura

An Improved ASMO-Based Sensorless Control Strategy for PMSM Using Grey Wolf Optimization ................... 301
Jinlun Liu, Mianzhi Wu, Zirui Zhuang, Hanyu Zhang

A Multifunctional LLC Resonant-Tank Based Topology for Compact and Efficient Integration of OBC
and APM ArchitectureSin EIECIIC VENICIES .....oouviieeeecee ettt ettt st st sbe e besneebeens 307
Tarun Panwar, Ashutosh Rai, Venkata Ratnam Vakacharla

Current-Fed Converter based CLC Compensated Parallel Transmitters for Inductive Wireless Charging
Of MUIIPIE BEIECHIC VENICIES ... bbb 313
Rajat Kumar, Abhishek Snghal, Venkata Ratanam Vakacharla

A Comparative Study of Grid Forming Inverter Controls and Their Applications for Improving
Resilience of DiStriDULION SYSIEIMS ..o bbb bbb st b e b e e e e e e et et ebeebe e sbeneas 319
Mohammed Farshid K, Himanshu Jain

A Study of di/dt Effect on Spacecraft Li-ion BaEY .......ccccociieiiieecieeeeces et 325
Ananda S, Ram Kishore Yerrabothala, Jyostnarani Mahanta, Sushma H R, Debasmiti Mishra
Pradeep K Peter, Neelavathy M

SiC Device Based Four Phase Interleaved Bidirectional DC-DC Converter Control with Wide Voltage
Range Operation for EV DIiVe ValiTaliON ..ottt 329
Murali Manohar SR, Arun Raj Kumar K P, Sreedevi M L, Jinuraj K G, Renji V Chacko

A Novel Closed-Loop Resonant Frequency Tracking for Dynamic Wireless Power Transfer Using
Inverter Phase ANgle COMPUEBLION .........couiiiieiiiiierie ettt bt ee e b et e e e e s e e et e st sbeeaeeaeebesbesaesbeneas 335
M Parameswari, Arjun Bharathi Kumar, P Srinivas Rao Nayak

Impact of Faulty Cell Position on Terminal Voltage Characteristicsin Li-lon Battery Packs .........cccceevveveceeenene 341
Twinkle Pattnaik, Devang P. Kubitkar, Ragiree Shusmashalini, Makarand S. Ballal

A Boundary-Based Numerical Method to Calculate Inductance Matrix for Non-Circular Planar Spiral
R YT To ] 0T ST S PRSP PTSTPTSTPPRPN 347
Parvathy Saji, Muhammed Nashrah K, Ashig Muhammed PE



Residual-Aware Reinforcement Learning with Bayesian Transformer for Probabilistic Anomaly
DELECLION IN PV SYSLEIMS ...ttt et ettt b e b e bt e b e be s e e s e e b e e e e e meese e Rt eReebesbesbesbesbeseeseentenes 353
Apoorva Choumal, M. Rizwan, Shatakshi Jha

Comparative Analysis of Voltage and Current Source Gate Driver for PV Applications...........ccccceeeveeveeieeceneennne, 359
Vrundesh Shirish Pawde, Arghyadip Paul, Megha B, Ritesh Kumar Keshri

Novel-Zero Bus Logic OR-Based Load Flow for Techno-Economic Optimization of RDNs via
Coordinated DG and EV CS PIACEMENL ..ottt s 365
Anagha Rajendran K P, Soumyabrata Barik, Sudarshan Swvain

A Novel Dual-Field Modulated Generator using Dual Halbach Arrays for Wind Energy Applications ................. 371
Neel Shrivastava, S. Sashidhar, Bidyadhar Subudhi

Regenerative Braking in Open Ended Induction Machine for EV AppliCations ..........ccccvvevevecceeiecececece e 377
Arindam Paul, Moumita Paul, Diptanu Majumder, Prabir Ranjan Kasari, Bikram Das, Anindita Jamatia
Soham Chakraborty, Abanishwar Chakrabarti, Sujit K. Biswas

1-¢ and 3-¢ Reconfigurable Highly Efficient Reduced Stage |solated EV Charger with Active Power
BT U0 = 383
Gyana Manjari Sahoo, Akash Kumar Swain, Vivek Agarwal

L east-cost generation expansion modeling for Karnataka for FY 2031—32 .......ccooiiiiiirinieninese e 389
Shristy Sivastava, Ammu Susanna Jacob

Design and Experimental Validation of a Half-Bridge Gate Driver for SIC MOSFETS .......ccccovvevieveeeeeeeeeeeene 395
Ravi Tegja Pogulaguntla, Arun Karuppaswamy B

Frequency Regulation of Isolated PV-Synchronous Generator System Using Virtua Inertia Controller ............... 401
Mangu Bhukya, Jayaprakash Allemshettty

A Study of Cybersecurity and Resilience of Dual Active Bridge Convertersin Electric Vehicle Fast
CRargiNg SYSLEIMS ...ttt ettt sttt et eheshe et sheebesbese e be b e e e meemeeae e Rt eb £ ehe e Rt ebeebesbesE e besbeseensaneeneaneenennas 406
V.SR.\Varaprasad Oruganti, Kushan Tharuka Lulbadda, Tarlochan Sdhu, Sheldon Williamson

Improved Efficiency and Dynamic Performance of Series-Series Compensated EV Wireless Charging
Via Partial POWEN COMVEISION ......ociiiiieiiieeteriete st sttt ste e st s te st ebeseebeseebeseebeseebeseesestesessesesbeneebeneebeseebeseebeseebenensenens 412
Naveena Sandhadi, Srinu Naik Ramavathu, Neelesh Yadav

A Grid-Connected Transformerless Five-Level Inverter for Single-Phase PV Application ..........cccccveeneccniencnen 418
Sanket Tambe, Anubrata Dey, Shehasish Pal

Power Ripple and Loss Minimization in Parallel Hybrid Wireless Charger Using Modified On-Off
Keying MOdUIBLION SCHEMIE ..ottt e bbbt ae b b sae b e bese e e et s 424
Rakesh Pulletikurthi, Deepak Ronanki

Indirect MPC with Adaptive DC-Link Voltage Control for a CHB-based Shunt Active Power Filter .................... 430
Christopher Curtis, Joseph Fourcaudot, Saige Niemi, Darian Smith, Apparao Dekka, Deepak Ronanki

Levenberg—Marquardt Trained Neural Network Based Fault Current Limitation in Synchronverter ...................... 436
Lipun Kumar Naik, Animesh Kumar Sahoo, Mayukha Pal

Discontinuous Space Vector PWM Strategies for Field-Oriented Control of Five-Phase Induction
Motors with Reduced SWItChiNG LOSSES ........cooiiiriiiiiiese ettt e ss et e e ae b sae e 442
Jeeban Kumar Nayak, Ranjan Kumar Behera



Multipulse Rectifier Fed Reconfigurable Interleaved Buck Converter for Electrified Hydrogen Systems ............. 448
Anakapalli Vasu Deva, Deepak Ronanki, Hani Vahedi

New Segmented Inductive Coupler Structure with Capacitive Decoupling for Interoperable Dynamic
Roadway Wireless Charging APPIICALIONS ........ccciueiieieeeieeeise s st st ste st et se e se e e sseeseesesaesrestestesrestenseseens 454
Ashwaini Goswami, Rakesh Pulletikurthi, Deepak Ronanki, Subbarao Pichuka

A New Transformer-Less Common Ground Micro Inverter for Single-Phase Load Applications...........ccccvveeeneee. 460
Kowali Srimannarayana, Jayaram Nakka, Arup Ratan Paul

Control of Permanent Magnet Synchronous Generator based Wind Energy Generation with Solar PV
Connected t0 3-Phase Grid fOr EV Charging .......cccccoeiiiieieiesese ettt st nnas 466
Sanjay Kumar, Shailendra Kumar, Bhim Singh

Generalized Model Predictive Control of Active Power Decoupling Circuits for Single-Phase Electric
AV A= aTTe LY ST (= A O 0= o[ £ 472
Kommuri Sri Sai Lahari, Preetha Philip, Harish Karneddi, Degpak Ronanki

Model Predictive Control of Small-Scale Electrified Hydrogen Electrolyzer Systems .........coceevevvienvenieccnenennene 478
Jairam Kinjarapu, Deepak Ronanki, Rajesh Sura

Modified Mantis Shrimp Optimization-Based Global MPPT for Photovoltaic Systems under Partial
S =" [ 1o @] 0o 117 g L3 U US SRR TR 484
Nisha G Poothullil, Abdul Saleem

A Cost-Effective Non-Isolated Forward-Based Universal Microconverter for PV: Comparison with
Interleaved Single-Stage Flyback TOPOIOOY .....ccoveiiirieiieiisesesie ettt ettt sa e e ne e eneenenne e 492
Hossein Afshari, Dmitri Vinnikov, Oleksandr Matiushkin, Oleksandr Husev, Mariusz Malinowski

Decoupled Control of Parallel-Connected Dual Split-Phase Induction Motors with Fundamental and
Seventh HarmoniC PhaSE SEOUENCE .......ccueuirieiirieirieiesieesee ettt bbbttt bbbt 498
Ahna S Fathima, Krupa Ann Kurian, R. Sudharshan Kaarthik

A Compact 13-Level Step-Up Multilevel Inverter Employing Fuzzy Logic Switching Strategy ........ccccceeeeeerennene 505
E Karunakaran, Y Suresh

ZV S Analysis of an Interleaved Current-Fed DAB for Bipolar and Unipolar DC Grids .......cccccevveevceeecesciesnene, 511
Lohith Kumar Pittala, Edivan Laercio Carvalho, Mattia Ricco, Georgios |. Orfanoudakis, Alon Kuperman
Riccardo Mandrioli

Fault-Tolerant Control for Dual Three-Level Inverter Fed Five-Phase OEW-PM SM Drives Under
L@ o7 o O oW £ 517
Malla Mohan, Tejavathu Ramesh

Multi-Source Energy Hub for EV Charging: Integration of Solar PV, Fuel Cells, and Battery Storage
WIth Grid INFIBSIMUCIUNE ...ttt b e e b e se bt e bt e st b et e b et b e e er e e ereneebeneas 523
Javed Akhtar Ansari, Saran Chaurasiya, Shivam Kumar Yadav, Bhim Sngh, Kuldeep Sahay

Modal Analysis of Offshore Wind Farms Integrated via Hybrid HYDC-MVDC Transmission Systems............... 529
Priya Sngh, Ramesh Rayudu, Praveen Kumar

A Seven Level Inverter Topology with Reduced Switch Count for Electric Vehicle Applications............ccveveneee 535
B Hari Krishna, Dharavath Kishan, Udaykumar R Yaragatti



Optimization and Techno-economic Assessment of Hydrogen-Electrolyzer-Fuel Cell Hybrid Grid
Connected EV Charging Stations With Different Dynamic Loads and Control TeChNiQUES ..........cccceveevenencrnnenne 541
Md. Nimul Hasan, Md. Fatin Ishraque, Sk. A. Shezan, Nuwwua S S Ramakrishna, Anantha Krishna Kamath

Al-Enabled Early Fault Localization in Grid-Connected Hybrid Modular Multilevel Converter ..........cccccveevvenens 547
M Narayana Murthy, Mohd Alam, Narendrababu A

Performance Evaluation of Passive Cell Balancing Topologies for Parallel-Connected Lithium-lon
Battery Packs USiNg MinimUM SOC SEIALEQY ....c.cvveveruererieirieirieesierestesesiesesteseetesessesaesessesessesesseessesessesessesessesessesens 553
Kiran Sai Dasari, Shreyansh Kulshrestha, Vagh Bhavesh, Ritk Bind, Subba Reddy B

Design of an Optimized Two-Leg DC-DC Dual-Mode Converter for WirelessEV Charging ........c.ccoceeeeeevereenns 561
Lalitha Pai B, Dharavath Kishan, Kalpana R

Single Loop dq control scheme based islanded distributed micro-grid SyStem ........ccccvcevevevciesecceeeeeee e 566
Vaishnawignesh G lyer, Cilaveni Satish Chandra, Ravindranath Adda, Sreenath J G, Praveen Tripathy

Single-Loop Output Power Control Strategy for Standalone Single-Phase Invertersin Dynamic Load
F N o] T Tor= (o] = OSSPSR PR 572
Akshat Saini, Ajit Kumar Upadhiya, N. Lakshminarasamma

Health Assessment of Solid Insulation in Power Transformer using Analytic Hierarchy Processed
Weighted SCOMNG TECANIGUE .....cuiieiieieeiee ettt st e e ae et e besb e s aesbeeb e beseese et e se e e e e ene e e enennenaene 578
Mulpuru Gopi, Chilaka Ranga, Kushal M Japtap, Teruvai Manoj

Optimal Placement of Electric Vehicle Charging Station Using Machine Learning and Optimization
QL= 1010 [0TSR 583
P. Sinivasa Rao Nayak, Ganesh Babu. M, Parameswari M, Gopika.A, Afiya.S

Decentralized Virtual |nertia-Damping with Supervisory Secondary Control for DC Microgrids.........cccceeveeveneee. 589
Abualkasim Bakeer, Janis Zakis, Andrii Chub

An 11-L evel Common-Ground Multilevel Quintuple-Boost Inverter for Grid-Tied PV Applications..................... 595
Deepak Sngh, N. Sandeep, Piyush Kant

Adaptive Damping Control for Mitigating Sub-Synchronous Resonance in Wind Energy Systems Under
Variable Operating CONAITIONS .......cc.ccveieieiieeeeese ettt s e e reetesaeeaesbestessesteteseesaensensennensesennes 601
Rishav Dutta, Jawaharlal Bhukya

Closed Loop Control of High Power BLDC Motor for Launch Vehicle Application ..........cccoevvinrieneieneicneeniee 607
Radhika R Gopal, Vidhun M
Field Oriented Control Scheme of PMSM drive for Launch Vehicle Applications ..........cccooeiiieinininncnecen 613

Rayya T C, Vinita Chellappan, Sangeetha V

Design and Analysis of Push-Pull Converter for Microsatellite and PMDC Motor Drive Systems..........cccceeveen. 619
Vandana V, Vinita Chellappan

Coordination of RT-DFIG-DC based WECS to Interconnect a DC Microgrid and an AC Grid ........coceeeveenineennne 625
Soham Chakraborty, Abanishwar Chakrabarti, Dipten Maiti, Sujit K Biswas

H-Bridge and T-Type Dominance in Quad Active Bridge Converter Performance: A Comparative
F N 1= Y2 PR OTR TSRS 631
Ashish Kumar Gupta, Piyush Kant, Sunil Kumar Dube



Implementation of Average Current Control for Load Sharing in Paralleled LCL C Resonant Converters .............
Shankar T, Nagesha Chitpadi, Lakshmi Narasamma N

A Class-E based Power Factor Corrector Circuit with Reduced DC Bus CapacCitor ..........cccceeeveeveeeeieeieeesese e,
Pabbisetty Hari Venkata Sai Kishore, Amit Kumar Singha

Comprehensive Performance and Magnetic Analysis of 3.3kW Inductive Wireless Power Transfer
Y 0 RS
Ummemisbah Bhisti, Joel Adubofuor, Sheldon Williamson

An Enhanced Multi Complex Coefficient Filter based Control for a Grid Connected Solar Energy
100101V (= To g S = 1 o USSR
Nirmal Mukundan C M, Ahmed Al Durra, Mohamed El Moursi, Tarek El Fouly

Active Voltage Balancing Strategy for a Three-Level Flying Capacitor Boost CONVErter .........ccoovveveverieveeeennnne.
Cilaveni Satish Chandra, Vaishnawignesh G lyer, Ravindranath Adda, Praveen Tripathy, Sreenath J G

3.3 kW EV Charger Based on Fast switching DAB Topology: A Dual Phase Shift Approach ...
Avila Priya Pinto, Kalpana R, Parthiban P

Optimal Distribution of Pole Areaand Its Angular Separation on Braking Performance in Eddy Current
BIBKES ...ttt b h R R R R R AR AR R e R e R e e R e R e e Rt R ARt Rt Rt b e
Si Krishna Roshan, Sethupathy Subramanian

A 1.5 pW Quiescent Power, 85% Peak Efficiency, Digitally Controlled Energy Subsystem for Powering
TN TOT INOOE ...ttt sttt ekt ke s ek e s e ke s ek e s e e b e s e e st ea e s e et e st e b e ne e b e ne et e seebeseebeseebeneeneneas
Sddhant Nagar, Saroj Mondal

Cyber-Physical Security Testbed for Wide Area Damping Control utilizing |EEE C37.118 Protocol:

Assessing Denial-of-Service AtaCK IMPECT .......oovciiiireee bbb
Abhishek Saini, Smruti Prava Dash, Abhishek Bhattacharyya, Hussain M. Mustafa, Pratyasa Bhui
Anurag K Srivastava

An Efficient Bridgel ess two-stage OBC using atotem-pole AC-DC converter for EV applications............ccccc.....
Suprabha Padiyar U., R. Kalpana

Design of P+Notch DC Link Voltage Controllers for PFC Rectifiers Operating under Prescribed Phase
Margin and THD CONSIFAINES .......ecveieieieieiee e e esese e s e sre e bestesee s e s e e e s eseesesseesessesaessestestessessentessensensensenseneenensen
Yoav Aminov, Alon Kuperman

Analysis of aThree-Leg LLC Multiport Resonant Converter for Dua Voltage Onboard EV Charger ...................
G.V. Swathi, Dharavath Kishan, Bussa Vinusha

Seamless Integration of Passive Islanding Detection and Low Voltage Ride-Through in
Synchronverter-Based Grid-FOrming INVEIMTELS ........c.ciiiiiiiiiiniene ettt s st ee e e e e e e eneas
Lipun Kumar Naik, Animesh Kumar Sahoo, Sanjib Kumar Panda

Selective Harmonic Self-Elimination with Curve Fitting Method for a Five-Level Single Phase Inverter
T Al DG o I L O] =T L= TS
Sayantika Mukherjee, Pratik Kalkal, A. V. Ravi Tgja

Graphical Analysisfor Finding Multiple Solution Points of Selective Harmonic Elimination in a
QLN IS = B 1 01V 1 (P
Sayantika Mukherjee, Pratik Kalkal, A. V. Ravi Teja



Robust SOC Estimation Under Initial Uncertainty Using a One-Dimensional Kalman Filter ..........cocoooiiininene. 727
Anshul Rawat, Aagib Ahmad, A. V. Ravi Teja

A New Hybrid Model-Driven Machine Learning Approach for Cyber Attack Detection in Autonomous
o oL TS = 10 733
Praneeth Reddy Pesala, Durga Prasad Pilli, Deepak Ronanki, Apparao Dekka

Parametric Study on the Effect of Pole Areaand Radial Placement of Polesin Disk Eddy Current
Braking Systems for EIeCtric TranSpOrtation ...........ccocereiiriieineesie ettt s ebe e 739
Si Krishna Roshan, Sethupathy Subramanian

An Optimization Approach for Sustainable Transformer Design in Photovoltaic Power Plants ...........c.ccocvoeveeee 745
Emir Yikselen, Ebrahim Rahimpour

Insightsinto JV and EQE performance metrics Of Solar CEIlS ..o 750
Pilik Basumatary, Nilanjeeb Das, Ashish Malik, Satyabrata Guruprasad, Dhriti Sundar Ghosh

Submodule Thermal Balance Technique for Medium Voltage MM C with Arm Voltage Sensors ........cocccveeenienns 754
Rupam Chaki, Abhishek Kumar, Anubrata Dey, Rupak Chakraborty

Four-Quadrant Control of CSI fed PMSM Drive for EV Applications with Improved Efficiency .........cccooeeeene. 760
Ashish Kumar, Apurv Kumar Yadav

An Active Current Source Gate Driver-Based Voltage Balancing of Series-Connected Devices...........cccocvevennee. 766
Sddhartha Suyal, Apurv Kumar Yadav

Selection of Negative Gate Voltage for GaN HEMTs Considering Switching Oscillations and Loss
T 1T 4112 4 o] o 771
Venkata Raghavendra |, Sandeep Anand

Performance Analysis of Shaft Voltage in 3L-NPC fed Induction Motor using LS-PWM and PS-PWM
WIth @ CarON DIUSK ...t b et b et b e se b se b e b e se e st e enenneneas 7
Asad Hussain, Jyoti Ranjan Dash, Rohit Raj, Pramod Agarwal

Recuperation and Reuse of Regenerative Braking Energy in EOT CraneS ........ccvcvveverieneneeneeeeesiesessesessessesee s 783
Amit Raje, Rakesh Kumar Jha, Rohit Snwer, Praveen Kumar Bamalia, Shristi Mishra

Multi-Objective Optimization Study of Hybrid Renewable Energy SyStem .........cccccovireienninseneneeneesieesens 788
Gunda Sai Charan Raj, P SKulkarni

Model Free Predictive Current Control Method with Torque Ripple Reduction in Switched Reluctance
/o] (o TP TP TP STSUTR 794
Prabhat, Vishali Guleria, A.\V. Ravi Tgja

Robust SMC Control Law for IFOC of Induction Motors Incorporating Hyperbolic Tangent Function ................ 800
Rohit Raj, Asad Hussain, Jyoti Ranjan Dash, Pramod Agarwal, Sharmili Das

Investigation on Switched Reluctance Motors Without and With Permanent Magnets .........coooovvevvereenecenieennes 806
Aprameya Karthik Susarla Ramanathan, Deepak Ronanki, Bijo Sebastian

Design of aWind Emulator for Grid-Connected Type-IV Wind Energy Conversion Systems ........ccccoceeevereneenns 812
Abhishek Kumar, Rupam Chaki, Anubrata Dey



Quantitative Comparative Analysis of Distinct Modulation Strategies for 1solated Three-phase
MaLriX-DASEd AC-DC CONMVEITES .....oeitirieiirieiiriett ettt sttt b e b se bt s e st s et s b st s b et s b et b et b e neebese b e e eb e be e 818
Shubham Naryani, Jaydeep Saha, Naga Brahmendra Yadav Gorla

AC-powered Dual-Active-Bridge (DAB) EV Charger with a Reduced-Current Stress Converter Using
an Adaptive DC Link in @ Three-Phasge SYSLEM ........ccccceeiieiiiise ettt sttt s te e s a s ena e e eneenenns 824
Ranjeet Kumar Sah, Shashank Kurm, Shailendra Kumar

Wave-Shaper based ANPC with Active Front-End Converter for Medium Voltage variable frequency
INAUCETON MOLOE AIIVES ...ttt ettt et b et e e be et e ebe e beeaeeebeeasesaeentesheentesbeebesaeenbesseanbenaneseenns 830
Saswat Ranjan Panda, Suman Maiti

L oad-Side Control for a Battery-Integrated Dual-Winding Magnetic Energy Harvester .........coccoeervrieninicncnene. 836
Asaf Levhar, Riccardo Mandrioli, Alon Kuperman

Split Core CT Based Energy Harvester for Powering Transmission Line Inspection RODOLS ..........cccceveveeeeenenne, 842
Souvik Das, Abhijit Kshirsagar, Pratyasa Bhui

Correlation between apparently dissimilar inductor geometries through Geometric Inversion: An
approach using MathematiCal TOPOIOGY .......coueueruririiiriiiriieriere ettt e e sb e sbenes 848
Gourab Banerjee, Mainak Sengupta

Fusion-Based Approach For Accurate SoH Estimation of Lithium-lon Batteries: A ReVIEW .........cccocveievenienn. 854
Amitava Dutta, Makarand S. Ballal

Reliability Assessment of the Fault-Tolerant Multilevel Inverter with Fewer Components..........cccceeeveeeeeniennne, 860
Pavan Kumar Chillappagari, Narasimha Rao Mucherla, Madhukar Rao Airineni

A Single Stage Battery Balancing and Power Transfer using M2L2M Configuration via I ntegrated
DC-DC Topology for EIECHIC VENICIES ..ottt 866
Namrata Narayan, Parmar Pratikkumar, Moumita Das

Optimal Demand Side Management using Multi-Objective Particle Swarm Optimization ............ccccceevenininennns 872
Rachita R Sarangi, Jyoti R. Sahu, Prakash K Ray, Asit Mohanty, Soumya R. Mohanty, Nand Kishor

Comparative Analysis of Multi-spoke Lightning Rod to conventional ESE and Franklin Rod .........cccccecvevveenenee. 880
Ramanuj Deb, Alok Ranjan Verma

Z-Source Inverter With a Floating Capacitor Cascade for Enhanced Performance and Single Supply
L@ 07 = 1o [P TS U SRTTOTR PR 884
Remya K.P., Vasuda K V, Jaison Mathew

Intelligent Air Conditioning System with Solar PV and Load MONItOrNg .........ccceverenereneeneeneneeescse e sie e 890
Gautam Raiker, Sethu Madhavi Ramala, Subba Reddy B

A Reconfigurable Series/ Parallel IGBT-Based DC Solid-State Circuit Breaker .........ccoovvvvveveveeveeieieeeeeseseenens 897
Prasanth Pithanisetty, Daniel Dsa, Moein Ghadrdan, Satish Naik Banavath, Edivan Laercio Carvalho
Giovanni De Carne

Current Stress Minimization of DAB using Particle Swarm Optimization ...........cccoeeveneinennenesenese e 903
Rajarshi Saha, Shabari Nath

Active SoC Equalization for Multi-Module Li-ion Battery Packs Using Bidirectional Flyback and
BUCK-BOOSE CONVEITEN'S ......cueitiaietiietise ettt s bbbt b e b bt e bR bbb et e b et b e e b e e b e 909
Kiran Sai Dasari, Subba Reddy B, Subba Rao Mopidevi



A Comparative Study on Thermal Aspects of Boost and Quadratic Boost Converter Using PLECS® .................. 917
Gopal Krishna S Sumukh Surya, B Venkatesa Perumal

A Comparative Study of Flux-Reversal and Flux-Switching Permanent Magnet Machings.............cccceeveveveeeennene. 922
Shivendra Pratap Sngh, Aravind G, Amarkumar Kushwaha

A Model Predictive Control Scheme for Power Sharing in Open-End Winding Transformer based
IVHICTOOIITS ...ttt sttt sttt b et b et b e ek s e b e s e b e s e b e e e Rt s E e Rt s h et e b e Rt e b et e b et e b et e b e neebe st e b e e ebe st e bt 928
Naufal N, Rajeevan P P, Rajesh Joseph Abraham

Optimised Flux Reference-Based Speed Range Extension Scheme for BFI-CFl Fed Direct-Torque
CONLIONEU PMSIM DIIVES ....oviiiiteeiteiesteseete sttt ettt h et bt b et b et b e e b e e b e e bt e bt e st b et Rt bt b et b e b 934
K. Roshan Jabeen, P. P. Rajeevan

EV Charging Demand Forecasting using Machine Learning Models: A Data-Driven Approach for
Optimizing Charging Station CAPACITY ........ccceieeeeeieiisesiesiessesesseseeeeeee e e st s e ssestestesressestessessessessesseseesessessessessees 940
K Raghavendra Naik, M. Krishna Sva Prasad, Dipanshu Naware, Ishan Srivastava

Operation of Wide-Range Universal V2G Charger in DC MiCrogrids .........cccveereereneneneneneseneee s seeesnas 946
Hans Anniste, Andrei Blinov, Dmitri Vinnikov

Modeling and Control of a Five-Port DC-DC Converter for Integrating Renewable Energy SOUrces .................... 951
Ravi Ranjan, Pragya Nand Singh, Sinivas Bhaskar Karanki

Renewable-Assisted DC-Bus-Fed DWPT System with Dual Transmitter and Dual Receiver for EV
Charging APPIICALIONS .......coiiiiiieeie sttt ettt et s e st e s te s te st et e s e s e s eseeseeseeseesesaeaaeebesteseessenteseenseneensennns 957
Jithender Tekumatla, Naveen Kumar Shyam, Narsa Reddy Tummuru, Srinivas Bhaskar Karanki

Constant Output Power LED Driver for Line Voltage Variation with High Power Factor ...........ccocccveiienneenen. 963
Manjunath Hegde, Aditi Sardesai, Nagaveni S

Impact of BESS Placement on Fault Current Contribution in Bulk Power Systems ... vencieieeeens 968
Md Shamim Hasan, Md Hasnain Arifin, Sukumar Kamalasadan, Michael Smith, Andrew Crosby
Krishna Murari

A Novel Active Power Control for Wind Energy System for Improved Frequency Regulation ...........ccccccvevenenee. 974
Md Hasnain Arifin, Md Shamim Hasan, Sukumar Kamalasadan, Michael Smith, Andrew Crosby
Krishna Murari

Signal Construction-Based Ultra-Fast Protection Scheme for DC Feeder of an AC/DC Microgrid .........ccccoeennee. 980
Kamal Kant, Salauddin Ansari, Om Hari Gupta, Krishna Murari, Sukumar Kamalasadan

A Coordinated DC Protection Strategy Based on Prioritized DC-link Capacitor Fault Interruption ............c.cc....... 986
Moein Ghadrdan, Satish Naik Banavath, Giovanni De Carne

Virtual Oscillator based Dual Loop Control for Grid Forming Modular Multilevel Converter ..........cccccvevveveennene. 992
Hitesh Malviya, Sahil Gaurav, Chandan Kumar

Virtual Oscillator Control-Enabled Unbalanced Fault Ride-Through in Smart Transformer-Based AC
IVHICTOOIITS ...ttt ettt b ekt b e e b s b e s e e b s e e bt e A bt s E e Rt s ARt s E e Rt e b et e b et e b et e b e st eb e st e b et eb et e bt 998
Sahil Gaurav, Lakshmi Kant Rao, Chandan Kumar

MPC-Enabled DAB Converter Control to Reduce LV dc Ripple in SST-Based Microgrid ..........cccceeeeenicnicnenne. 1004
Somnath Meikap, Hitesh Malviya, Sahil Gaurav, Chandan Kumar



Series Arc and Hotspot Detection in Power Distribution Box for Industrial Loads ...........ccoeverenieieneienienicnennne 1010
Kuldeegp Sngh Shivran, Sarasij Das

Comparative Analysis of EMI in Full-Bridge Inverters with Si and SiC Power DeVICeS ......ccoeveeeeeveevereevennn 1016
Sarwesh R, Dinakar R, Saniya Ahamad, Sai Charan K, Soniya Agrawal, Prema V

Development and Realization of a Compact, Rugged and Highly Efficient Power Supply Unit for
non-linear Pulsating Loads in High Power Radar appliCations ...........coeireireeneinieseresiees e 1022
Aabir Shabir Wani, Vijay Hiralal Bhosale, Nandakumar S, Suchith Rajagopal

Study on Effects of Voltage Harmonics of Electric Propulsion based Ship Power System on Long
RANGE RAOAr POWES SYSLEM ...ttt ettt bbb e b e et b e beseese e b e b e e e e eneeneeneenennas 1027
Bhagam Guruvulu, Vijay Hiralal Bhosale, Suchith Rajagopal, M Sheik Althaf

DPS-Based Control Strategy of DAB Converter with Reduced-Order Modelling for Off-board EV
(O Tz 10 THgTo [N o] 1o 0] 1 1033
Shashi Kumar Kondoju, Pradyumn Chaturvedi, Aman Sheikh, Mohd. Alam





