2022 22nd National Power
Systems Conference (NPSC 2022)

New Delhi, India
17-19 December 2022

Pages 1-459

’<:> I E E E IEEE Catalog Number: CFP2287Y-POD
° ISBN: 978-1-6654-6203-7

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: CFP2287Y-POD
ISBN (Print-On-Demand): 978-1-6654-6203-7
ISBN (Online): 978-1-6654-6202-0

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

.com

proceedings



TABLE OF CONTENTS

Operational Risk Assessment Based Energy Management in Microgrid Using PV Generation ............cccccc........ 1
Kumari Sandhya, Kalyan Chatterjee

Optimal Distributed Generation and Network Reconfiguration Strategy to Enhance System
Performance Under Time Varying Voltage Dependent Loads ...........cccooveerieriieiiieciieienieseeie et 6
Akhilesh Kumar Barnwal, Arpit Srivastava, M. K. Verma

Stochastic Multi-Objective Bi-Level Optimization Model for Operation of Active Distribution
System with Demand RESPONSE .........oouiiiiiiieiieieiee ettt ettt sbe bt et s et e besbeseeeneeneens 12
Tanuj Rawat, Jyotsna Singh, Sachin Sharma, K. R. Niazi

An Active Power Management to Prevent Reverse Power Flow and ITOAGI-PLL Control to
Enhance Power Quality in SYRG DG-PV Standalone System ............cccevivinirininiiiiininineneneeccieeneneneens 18
Subhadip Chakraborty, Gaurav Modi, Bhim Singh

Controlled Charging of Electric Vehicles to Reduce the Aging of Distribution Transformers.............cc.ccoucu..... 24
Arjun Visakh, Babu Thomas, M P Selvan

Optimal Utilization of Reactive Power Capabilities of Distributed Solar PV Inverter..........c..ccccecveveviencnennene 30
Arjun Tyagi, Mohsina Nazir, Krishan Kumar, Vineet Veer Tyagi, Bhavnesh Kumar

Static Security Assessment of Large Power Systems Under N-1-1 Contingency..........ccoceeveeeveeieneeneeneennennne. 35
P SV Prabhakar, Ram Krishan, Deepak Reddy Pullaguram

Enhancing the Share of Solar PV Energy in BVRIT Campus Distribution Grid Using Campus

Energy Monitoring System (CEMS) ..ottt ettt et e eneesneens 41
Pandla Chinna Dastagiri Goud, P Chandra Babu, M Prameela, K Rayudu, Vsb Chaitanya
Duvvury, Pradeep Yemula

Risk Adjusted Optimal Energy Asset Allocation in Residential Community with Rooftop Solar PV................ 47
Ashish Tandon, Vivek Mohan, M Jisma

Entropy Based Spectral Clustering for Distribution Network with High Penetration of DGs...........ccccccveienen. 53
Digamber Kumar, Bibhu Prasad Padhy

Weak Grid Integrated PV Plant Design Considerations for Improved Voltage Stability...........ccccceevvrvveriennnne. 59
Ram Shankar Yallamilli, Thrinadh Dwibhashyam, Kondalarao Bavisetti

Model Predictive Control of Bi-Directional Dc-Dc Converter for Battery Charger Application....................... 65
Devendra Kumar, Chandan Kumar

Performance Analysis of 81.6 kWp Roof-Top Solar PV Installed on Canopy Structure at WRLDC,

IMIUITIDAL ...ttt b e e bbbt ettt et e bt e bt bt e bt ea b et et e bt sb e e bt e bt eb e et et enae st e e bt sbeebeene 71
Pramod Kumar Prajapati, Vivek Pandey, Absar Ahmad, Srinivas Chitturi, Sunil K Patil, S.
Usha, V. Balaji

Techno-Socio-Economic Improvements Due to Optimal Location of EV Charging Station at IEEE
22 Bus Using Cuckoo Search AIGOTItRM........c.couiiiiiiiiiiiiee ettt se et see e beeeeeaeene 77
Anirban Chowdhury, Ranjit Roy, Kamal Krishna Mandal



Renewable Energy Certificate(REC) Mechanism as an Enabler of Renewable Energy Penetration in

India: Looking Back and Way FOrward.............cociiieiiiiiiieiieeee ettt 82
Kailash Chand Saini, Shailendra Verma, G M Sharat Chandra, Kashif Usman, Himanshu
Kundra, Manoj Agarwal

Comparative Analysis of Battery Energy Storage Systems for Mobile Substation and Grid Storage

Prashant Singh, Naqui Anwer, Arkabrata Dattaroy, Avik Bhattacharya

HGO Based Stator Side Converter Control with Reduced Current Sensors of RT-DFIG for WECS................. 94
Md Sabbir Haider Khan, Sanjeev Kumar Mallik

Bode Stability Criterion Pertaining to SSR Analysis for Second Benchmark Model in DFIG Based
WINALATIIL ..ottt ettt ettt s et b st n e ene s 100
Chirag V. Rohit, Azadkumar G. Bolabattin, Pranav B. Darji, Hitesh R. Jariwala

Local Parameter Based Islanding Detection in DC Microgrid with Zero Non-Detection Zone....................... 106
Sunil Kumar Maurya, Abheejeet Mohapatra, Ankush Sharma

An Operational Practice for Voltage Control & Reactive Power Management in National Grid...................... 112
Manohar Singh, Dinesh Patil

Improved Protection Scheme for High Voltage Transmission Lines Connecting Large-Scale Solar
PV PLANS ...ttt ettt h e b s h e bt et ettt b et b et naen 118
Sikander Singh, Paresh Kumar Nayak, Saumendra Sarangi, Sauvik Biswas

A Comparative Study on Equal Area Criterion Based Methods for Transient Stability Assessment in
Lo BN ] 155 10 SRS 124
Sreenadh Batchu, Y Raghuvamsi, Kiran Teeparthi

State Estimation of the Transmission System in the Presence of Unbalanced Load at the
Transmission Distribution BOUNAATY ..........cccveouiiiiieiiiiiiiieiieieec ettt et sbe e seeaesseesseesseeseesseessens 130
Neeraj Kumar Sharma, Saikat Chakrabarti, Ankush Sharma

Application of NavIC Based Standard Time Signal Receiver in Indian Power System..........c.ccoeeevveneenennee. 136
Pramod Singh, Devender Kumar, Ghanshyam Doshi, Nm Desai, Kalpesh Borsadiya

Revisiting Reference Angle Selection for WAMS-Based Control Room Applications...........cccceeevevvverveennennen. 142
Sai Lakshmi Chukkaluru, Manas Kumar Jena

A Fault Classification Method for Power Transmission Line Connected to Converter Interfaced
RENEWADIE POWET PLANTS .....ooouviiiiiiiiii ettt e ettt e e et e s et e e e s aaeeeesmtaeeseaaeeesnaeeeesnnseesennees 148
Yasir Ullah Khan, O. D. Naidu, A. K. Pradhan

Internal Fault Analysis of Salient Pole Synchronous Machine Using Modified Winding Function
AAPPTOACK ...ttt bbbt h et bbbt a s bbb bt bbbt et et et e b et b saeeaee 154
Teja Bathala, Ranjeet Kumar

Modulated Frequency Triangular Carrier Based Discontinuous PWM Technique for Inverter Fed
INAUCHION MOLOT DITIVE....c..uiiiniiiiiiiciiricieert ettt ettt ettt sttt sttt st et be e ettt bt sae e ebenaens 160
P. Sadanandam, Poonam Upadhyay, A. Jayalaxmi

Control Systems Testing with a Flexible Co-Simulation Interface to PSCAD/EMTDC..........ccccecvevvivvincnnnnne. 166
Ashwin Damle, Om Nayak, Aniruddha Gole, Ajinkya Sinkar

Impedance Network Design of the Quasi-Z-Source INVEIter ...........cceoiiiriiiiieieieere e 172
Abhishek Paikray, Sanaboyina Prudhvi, Sisir Kumar Nayak



Design of ANN Based Controller for Battery Charging Using Synchronous Buck Converter ........................ 178
Mohan Krishna Banda, Sreedhar Madichetty, Sukumar Mishra

Assessment of Efficiency for Refurbished 30 Squirrel Cage Induction Motor Using No-Load Field
DIALA ..ttt h e bttt et ee e e h e bt bt et et sae e sbe e bt e bt et eanens 183
Jayashree P Yalawar, R. Suchita, Anusha Vadde, K Manickavasagam, Prashant Bekwad

Fault Tolerant Modified Asymmetric MLI Topologies with Reduced Switch Count............ccoecvveenienennnnnee. 189
N Muraly, P Ajay-D-Vimal Raj, N P Subramaniam

Control of Wound Rotor Induction Machine for Indian Traction Applications............ccceeevvecveeeeniereeneennennnn. 195
Lalitendu Sekhar Barik, Himanshu Misra

Physics-Guided Deep Learning for Branch Current Distribution System State Estimation...........c.ccoceeeenee. 201
Y Raghuvamsi, Sreenadh Batchu, Kiran Teeparthi

A Hybrid Approach to Ultra Short-Term Wind Speed Prediction Using CEEMDAN and Informer................ 207
Bala Saibabu Bommidi, Vishalteja Kosana, Kiran Teeparthi, Santhosh Madasthu

Comprehensive Demonstration of Man-In-The-Middle Attack in PDC and PMU Network...........cccccceeneenee. 213
Kamakshi Prashadini Swain, Amit Tiwari, Ankush Sharma, Saikat Chakrabarti, Amey
Karkare

Impact of False Data Injection Attacks in Wide Area Damping Control............ccccecvevenenienininieniienienienenee, 218
Abhishek Saini, Pratyasa Bhui, Abhinav Kumar Singh, Faheem Ul Haq, Chakravarthi
Kotakonda

A Hybrid GAN Based Autoencoder Approach with Attention Mechanism for Wind Speed
PIOAICTION ..eeivviieiieeiie ettt et et e et e et e e bt e e teeesbeesstaeenseessseaesseesssaeassaesnseeanseesnsaesnseesnsaenssesansennnns 224
Srihari Parri, Vishalteja Kosana, Kiran Teeparthi

Effect of Cyberattack on Event Detection Algorithm in Distribution System Using Synchrophasor
IMEASUTCIMEIES.......eeueeiiiiiieritett ettt ettt ett et et et et st sae et eat e eat e easesbe e bt esbeemaeeasesueesaeemneemteeaneeasestnenbeeseenneennes 230
Subal Beura, Bibhu Prasad Padhy

Cluster Head Federates for Distributed Energy RESOUICES.........c.ceoiiieiiiiiriiiiieieieee e 236
Anandu Balachandran, Soumit Bhowmick, Bhushan Jagyasi, Gopali Contractor

Unsupervised Learning Based Intrusion Detection for GOOSE Messages in Digital Substation..................... 242
Devika Jay, Himanshu Goyel, Umayal Manickam, Gaurav Khare

Smart Grid Architecture Model (SGAM) for Resilience Using Energy Internet of Things (EIoT).................. 248
Nandan Gopinathan, Prabhakar Karthikeyan Shanmugam, Manohar Singh

Virtual Synchronous Generator Based Transient Stability Analysis of Microgrid: A Review............cccceeueeeee. 254
Akash Kumar Singh, K Seethalekshmi

Controller Hardware-In-Loop Validation of Synchronverter in Islanded Microgrid.........c..cccoevvvvvereenieenennen. 260
Rahul Rajendra Pawar, Trapti Jain

A Novel Approach for Solar PV Modules Reconfiguration to Achieve GMPP from Partially-Shaded
PV Array System: An Experimental ANalLySis .........cccoooiiiiirieniieiieieeesee ettt 266
Rupendra Kumar Pachauri, Jai Govind Singh

Energy Assessment of Academic Campus: IIT Gandhinagar as a Case Study .........ccoeevvevviecienienieneeneenennn. 272
Bablesh Kumar Jha, Abhishek Tiwari, Naran M. Pindoriya



Reactive DLMP for Hierarchical Energy Management and Optimal Reactive Power Response from
Bhavana Jangid, Parul Mathuria, Vikas Gupta

An Overview of Home Energy Management Systems for a Fully Coordinated Approach ...........ccccccevvvennnne.. 284
T Venkata Balaji, Rohit Vijay, Parul Mathuria

TOU Price Based Optimal Scheduling of EV CIUSLErs.........c.cccueiiiiiiiiieie et 290
Abhishek Jain, Bhavana Jangid, Chandra Prakash Barala, Rohit Bhakar, Parul Mathuria

EV Charging Quota Trading and Charging Station Load Management Through Coordination....................... 296
Shuvam Das, Chandra Prakash Barala, Parul Mathuria, Rohit Bhakar

Hybrid Electric Vehicle Charging Station Design - A Case Study.........ccoeeieeiiriiiiiniereeeeeeeeee e 302
Benjamin Premkumar, K Prithivi Raj, Thomas Mathew, Uttish Narayan Karunakaran, S
Nethravathi, Venkatakirthiga Murali

Sizing of Energy Storage System Based on Time Series for Providing Frequency Regulation ...................... 308
Sumbul Hasan, P. V. Navalkar, Rajeev Gajbhiye, S. A. Soman

Model Free Data-Driven Scheme to Assess Transient Instability of Solar Energy Penetrated Power
Divya Rishi Shrivastava, Shahbaz Ahmed Siddiqui, Kusum Verma

Energy Storage Sizing for Enhancing Microgrid Resiliency Using Virtual Inertia Emulation .............c......... 320
Krishna Mohan Sharma, Ravikumar Bhimasingu

ANN Based Modelling of Optimal Passive Cell Balancing .............ccceveieriiiiieieeieeseeceeeee e 326
Satya Vikram Pratap Singh, Prashant Agnihotri

Cooperative Framework for Mitigation of Voltage Limit Violations in a Rural Distribution System

With El1ectric VERICIES FLEET ......cc.oviiiiiiiiiiiiiiiiieie ettt sttt s 332
Sanjeev Pannala, Ali Khan, Noel Schulz, Anurag Srivastava, Ankush Sharma, Suresh C
Srivastava

VSC-HVDC System Based Ancillary Services for AC GIids ........ccceoverieririniiieieeie e 338

Ancha Satish Kumar, Wei Li

Synchronization Controller for Seamless Interconnection of Mirogrids with Heterogeneous Sources............ 344
Amit Gupta, P. C. Sekhar, Merkebu Z. Degefa, Klemets Jonatan R. A., Salvatore D’Arco

An Improved Z-Source Converter with Reduced Device Count for Utility Level PV System ..........ccccc.c...... 350
Yugal Kishor, R. N. Patel, Lalit Kumar Sahu, Akhilesh Kumar Tiwari

Impact of Inertia-Less Generation on Coherency and Damping of Electro-Mechanical Modes...................... 356
Aruna Gulati, Debargha Brahma, Nilanjan Senroy

Controller-Hardware-In-The-Loop Simulation Setup Using a Real-Time Hybrid Simulator for
Testing of Wide-Area Damping CONtrOIIErS ...........ocveriieiiieciieieiiesieesieeie e eteseesteesreeseeseesseessessaesseesseessesnnas 361
K. K. Gajjar, Kapil Chauhan, A. M. Kulkarni

Towards a Three Phase Local Substation it Calibrator Using PMU Data ...........ccccoeviiiiiiiniinieiieeeeeeee, 367
Pragati Gupta, Rajeev Gajbhiye, Gopal Gajjar, Prashant Navalkar, Shreevardhan Soman

A Proposal for a PMU Based Adaptive Islanding Scheme for Mumbai City ..........ccceceveninenininnieiencneen 373
P. V. Navalkar, A. M. Kulkarni, S. V. Singh, S. A. Soman



Sequence Current Components Based Directional Relaying Technique for Unsymmetrical Faults ................ 379
Akshat Saini, Suryanarayana Gangolu

Overreaching of Reactive Reach in Distance Protection Relay for Faults Involving Earth Path and

Soil Resistivity as a Limiting Determinant............cccvecuieeuiiiieiierieniieiieieeeeseeseesteesteeseeseesseesseesseesseessesssesseens 385
Abhishek Kalita

Optimal Schedule for Hydro-Thermal Energy System Including Environmental Impacts ............ccccceeeeeennee. 390
Trishti Gupta, Ashu Verma, Satyananda Kar

High Performance Computing for Power Flow Analysis: A Way Forward for Indian Power Sector ............... 396
Jainendra Jain, Palem Benny Sudhakar, Katta Jagan Mohan, R Senthil Kumar, S
Bindhumadhava Bapu

Nourshing Legacy Substation with Digital SUbSTation..........ccecierieiiiiiiiieeeeee e 402

Loganathan Raman, R Suresh

Passivity of Electrical Power Networks Modelled Using Rectangular and Polar Variables..............cccueen....... 407
Kaustav Dey, A. M. Kulkarni

Assessment of Phase Synchronization Stability of DFIG Based WTG System Under Large Signal
DISTUIDAIICE. ...ttt ettt ettt et b et b e s a et b et et ebe st ettt bt ebe st tebe st ettt st et ebenae e 413
Upasana Buragohain, Nilanjan Senroy

Differential Protection for Lines Connected to Inverter-Based Resources: Problems and Solution................. 419
Neethu George, O. D. Naidu, Ashok Kumar Pradhan

Power Flow of Multi-Terminal HVDC: Case Study NER Agra UHVDC System 800kV 6000MW ............... 425
Nivedita Singh, Chandransh Singh, Yog Raj Sood

Analysis of Recent Indian Power System Oscillations in North Eastern Region ..........c.ccoceveveriincicncnennnn 431
Karan Katariya, Subhash Kumar, Nabarun Roy, Samar Chandra De, Sachin Singh, Ashok
Kumar Pradhan, Prabodh Bajpai

Enhance Selectivity of Cross Differential Relay for Parallel Lines Connecting Solar Photovoltaic

Arghadeep Chowdhury, Subhadeep Paladhi, A. K Pradhan

Coordination Activities and It’s Challenges During First Time Integration of Transmission Element

INEO the POWET GIIA ...eviiieiiieiiieeie ettt e et e et e e taeeteeestaeessaeestbeesseessbeesaeesssaesseensseansaeenses 442
Saibal Ghosh, Saurav Biswas, Chandan Mallick, Saurav Sahay, Manas Das, S Mondal, S
Konar, A Mallick

A Comparative Analysis of Hold Out, Cross and Re-Substitution Validation in Hyper-Parameter
Tuned Stochastic Short Term Load FOT€Casting .........cccvecvireiieierieniiesiierie ettt ssae e nseese s 448
B V Surya Vardhan, Mohan Khedkar, Prajwal Thakre

A Testbed for Modelling Active Distribution Systems Using Cyber-Physical Co-Simulation......................... 454
Raju Wagle, Gioacchino Tricarico, Pawan Sharma, Charu Sharma, Jose Luis Rueda,
Francisco Gonzalez-Longatt

Design of ANN Based Controller for Cyberattack Detection in DC-DC Buck Converter ...........cc.cccevenuennene. 460
Venkata Siva Prasad Machina, Sriranga Suprabhath Koduru, Sreedhar Madichetty, Sukumar
Mishra



Machine Learning Classifier-Based Detection of Cyber-Attack on Power System: Comparative
F N E21 3£ TSRS 465
Rahul Saini, Yajvender Pal Verma, Krishan Kumar Saluja

Evaluation of Fault Detection Algorithms for Photovoltaic Array Using Distributed Machine
Learning PLAtfOrm.........cc.ieciiiiiiieieeee ettt ettt ettt e e b e et e s st e saeeste e b e enbeesbeesbeessentaebeebeenseeneas 471
Apoorva Choumal, Vinod Kumar Yadav

Identifying the Attack Probability of Measurements in Nonlinear State Estimator.............cccoeoevieiiencnnenee. 477
Gaurav Khare, Abheejeet Mohapatra, S. N. Singh

Ancillary Services from DERs for Transmission and Distribution System Operators ............cccceeeververreenennen. 482
K Bala Ganesh, Rohit Vijay, Parul Mathuria

National Open Access Registry — Single Window Administration of Short Term Electricity Market

I TIATAL ettt e et e e te e te e teeeaeeeteeeaaeeteeeaaeeteeeraeeteeereeanns 488
Subhendu Mukherjee, Datta Gadekar, Manisha Subhlaxmi, Sonali Mangal, Rohit Hisariya, K
B V Ram Kumar, Shabari Pramanick, P Karthik, Naresh Kumar Mhalas, Ankit Jain, Hemant
Kumar Meena, S Usha, S C Saxena, Debasis De

A Review of the Reactive Power Compensation Regulation in India ..........cccoeevioiiniinienieiieeeeeeeeee, 494
Debabrata Chattopadhyay, Sushil Soonee, Prateek Bansal

Assessment of Flexibility Region at TSO-DSO Interface with Dispatchable Resources...........cccececerieniennee. 500
Sonam Mittal, Parikshit Pareek, Ashu Verma

Decentralized Optimal Home Energy Management in Active Distribution NetwWorks...........coccecvevveviencnennenn 506
Sumedha Sharma, Himanshu Grover, Ashu Verma, B. K. Panigrahi

Impact of Battery Storage System on Voltage Control in Distribution System ...........ccccevevirieieiienienerenene. 512
Lalit Mohan Joshi, Rudranarayan Pradhan, Premalata Jena

Optimal Economic Dispatch of Multi-Energy System Based Rural Microgrid.........c.ccoccvverenerencienicncncnenne. 518
Gaurav Prit, Ashu Verma, Sukumar Mishra

Effect of Communication Delay on Steady State Voltage in DC Microgrids ...........cceverereneeiesienienese e 524
A B Shyam, Anubrata Das, Soumya Ranjan Sahoo, Sandeep Anand

Multi-Objective Building Energy Management for Integrated Energy Systems Considering

G1eenhouse Gas EIMISSIONS ..c..cc.eiuieieiiiinieriinitnteeitetet ettt ettt ettt sttt et et ea et be et be et eeenaenaeseenes 530
Deepankar Rane, Sumedha Sharma, Ashu Verma

Distributed Energy Management of Electric Vehicles Under Prediction Based Asynchronous
Bakul Kandpal, Ashu Verma

A Novel Demand-Side Management Strategy for Residential Load with an Integrated Deep-
Learning Based FOrecasting EN@INe ........c.ooiiiiiiiiiiieiie ettt 542
Uttamarani Pati, Khyati D. Mistry

Smart Transformer Enabled Triple-Active Bridge Converter for Modern Data Centres............ccccecvevenencnens 548
Anandh N, Dwijasish Das, Chandan Kumar

Optimal Double Auction Bidding Strategy Considering Ancillary Services and Demand Response............... 554
Ampolu Maneesha, K Shanti Swarup



Integration and Co-Ordinated Operation of Stationary Batteries with Fast Charging Stations ............c.cc....... 560
Shakti Vashisth, Praveen Kumar Agrawal, Nikhil Gupta, K. R. Naizi, Anil Swarnkar

Blooming HVRT Enhancement Techniques for PMSG-Based Wind Turbines: A Review .........cccccccevenennee. 566
Akula Sathvick, Kumari Sandhya, Kalyan Chatterjee

Design and Feasibility Analysis of Floating Solar Photovoltaic System for Minicoy Island, India................. 572
Arushi Verma, Mamatha Gangavarapu, P S Kulkarni

A Direct Search Nelder Mead MPPT Based Induction Motor Drive for Solar PV Water Pumping
N 15211 S TSR PRUPSRRPRRP 578
K. T Swetha, Barry Venugopal Reddy, Rohit Kumar Jain

Network-Based Finite-Time Secondary Level Control for Critical Bus Voltage Restoration and
Accurate Reactive POWET-Sharing .........ccooiiiiiiiiiiee ettt ettt sne et e 584
Vaibhav Vaishnav, Dushyant Sharma, Anoop Jain

Coordinated Control of EV Charging Stations in Smart Transformer Based Microgrid...........cccccceeverveennenen. 590
Sahil Gaurav, Chandan Kumar

Performance Analysis of Bidirectional Electric Vehicles Charging Station with PV Integration..................... 596
Baru Chauhan, Premalata Jena

Frequency Response Improvement in RE Integrated Low Inertia Power Systems Using
SYNCHIONOUS CONAENSETS. ... eeuieeieiieiietieiieeiesteest et eteeteetesetesseesseenseasseessessaesseeseenseessesnsesssesssanseenseenseensens 602
J Dhanuja Lekshmi, Zakir Hussain Rather, Bikash C Pal

Analysis of Transients in Active Distribution NetWork ..........coccoiiiiiiiiiiii e 608
Souvagya Das, Sourav Das, Sayan Biswas, Syamasree Biswas Raha

Extended Nonlinear Disturbance Observer-Aided Robust Controller for Frequency Regulation of a
HYDIIA POWET SYSEIM...c.uiiiiiiieiieii ettt te ettt et et e et eettessee st e esseensesnsesneesstenseenseenseesseesaesseeseensennnas 614
Aman Tiwary, Dipayan Guha

Feasibility of Instrument Transformer Calibration Using PMU Data Based Upon Innovation
F N 03] (02T s PSPPSR RPRRRPRINE 620
Hemantkumar Goklani, Gopal Gajjar, S. A. Soman

Performance Analysis of Pilot Relaying Techniques in North Eastern Region (NER) of Indian

Power Grid with Low Fault LEeVel.........ccueoiiriiiiiiiiieicteneseeeeeeseee ettt 625
Nabarun Roy, Samar Chandra De, Bimal Swargiary, Jerin Jacob, Chitra Bahadur Thapa,
Subhash Kumar

Directional Relaying Applying Phase Quantities of Current Traveling Wave and Prefault Voltage................. 631

Kuldip Nayak, Ashok Kumar Pradhan

A Single End Backup Protection Scheme for MMC-HVDC Line Using Reactor Power at High
FIOQUETICY ..ottt et e a e e a e s b e b e bt e bt e et e s et e e bt e nbe et e enbeesaeeseenbeenbeenees 637
Praveen Kumar Gupta, S. R. Samantaray

Experience of Induced and Resonance Voltage Phenomenon in EHV Grid: Case Study from

Western Regional Grid 0f INAIa..........c.ocuiiiiiiieiiieiieieee ettt ettt enaesnaessaesseennas 643
Minnakuri Venkateswara Rao, Pushpa Seshadri, Pradeep Kumar Sanodiya, Priyam Jain,
Saibal Ghosh, Srinivas Chitturi, Vishal Puppala

Dynamic Phasor and Frequency Estimation Based on Variable Step Size Weibull M-Transform ................... 648
Kuber Saxena, Sarita Nanda, Subhransu Ranjan Samantaray



A Reliable Accelerated Protection Scheme for Converter-Dominated Power Networks ............cccceeeeenveeenneee. 654
Subhadeep Paladhi, Qiteng Hong, Campbell Booth

Blackstart Exercises: Case Studies 1N OdiSRa...........ooiviiiiiiiiiiiiiie ettt s 658
Smita Aparajita Pattanaik

Three Phase Voltage Correction Device Using Muti-Winding TranSformer ...........c.ccoeveevvecieeienieneeneeneennn. 663
K. C. Bevin, Ashu Verma, Sumit K. Chattopadhyay

Estimation of Area-Wise Effective Inertia of a Power System Using Energy Variations............cccceeeverennnne. 667
L Lavanya, K Shanti Swarup

Algorithm for Development of Early Warning Signal for Transient Stability ...........cccccvvevenieneniinncniencnenenn 673
Gargi Mahajan, Prashant Gawande, Sanjay Dambhare, Anant Mahajan

Revisiting Performance of Negative Sequence Directional Relay (32Q) in the Presence of Inverter
BaSEA RESOUICES ...ttt ettt b et h it a et et bt s bt e bt seea et et e besaeeb e e bt ent et et enbeseeanes 679
Sarthak Dash, Manas Kumar Jena, Priyabrata Shaw, Pankaj Dilip Achlerkar

Single Ended Fault Locator for Power Transmission Lines Connected with Inverter Based
Resources: Problems and Mitigation APProach............ccoeeerieiiieiiieiieieseeee et 685
Likhitha Kukkala, O. D. Naidu, Aarthi. V, Shivani Sharma

Effective Reactive Power Reserve Procurement for Economic Operation of MTDC-AC Systems................. 691
Suraj Kumar Gadari, Sumit Kumar, Deep Kiran, Manmohan Singh

An Optimal Planning Approach for EV Charging Station Installation in Distribution Network...................... 697
Gourishankar Kara, Akhilesh Kumar Barnwal, M. K. Verma

Effect of Insulator Geometry and Shield Electrode Design on High Voltage Breakdown in Vacuum ............. 703
Vanya Goel, Amitava Roy, Namita Maiti

Deformation Study of a Transformer Winding Using Frequency-Response Analysis and Finite-
EIOMENT ANALYSIS ... .eouieiieieee ettt ettt ettt e a et et e b e e bt e bt eaees e et et e eaeseeebeeseent et e beabeeteebeeaeenen 708
Sibabrata Pradhan, Sisir Kumar Nayak

Allocation of Res and Dstatcom for the Optimal Distribution System Planning ............cccceccveevveverveneennenee. 713
Madhu Shukla, Prerna Jain

Forecasting Based Analysis Of EV IMarKet........cccooiiiiiiiiiiii e 719
Astha Arora, Mohit Murarka, Dibakar Rakshit, Sukumar Mishra

Optimal Placement of DG for a Distribution System Operating Under Regulated Monopoly......................... 725
Aprajay Verma, K. Shanti Swarup

An Impact Study of Time of Use Pricing on Voltage Control DEVICES .........cccereririerienieninierieeieeie e 731
Chaman Lai Dewangan, Manoranjan Satapathy, S. N. Singh, S. Chakrabarti

Remodeling the Landscape of India’s Natural Gas Market Through Synergy Between Gas and

)0 T o3 1 16 o LSS 737
Anisha Chopra, Sugata Bhattacharya, Priyanshi Aggarwal, Manoj Kumar Agarwal, Sheikh
Shadruddin, R K Porwal, S R Narasimhan

Design of Transactive Control Strategies in the Electricity Market: The Leader-Follower Game
AAPPTOACKES ...ttt ettt et b e a e sttt e bt h bbbt e st n e b ek h e h e bt ae e st et et e b nbe bt et enes 743
Biraj Guha, Abheejeet Mohapatra, Soumya Ranjan Sahoo



Improving Voltage Stability Margins of Radial Distribution System Using DR Based P-Q Control............... 749
Preeti Gupta, Yajvender Pal Verma

Discrete Time Distributed Secondary Control of AC Microgrid: A Digital Control Approach.............c.......... 755
Devakumar Annavaram, Abhishek Nayak, Sukumar Mishra

Stochastic Peer-To-Peer Energy Trading with Price and Incentive Mechanism..........c.ccoccvvereninieienencncnnns 761
Monika Mishra, Amit Singh, Rakesh Kumar Misra, Devender Singh

Techno-Economical Analysis of Modified District Cooling SyStem...........ccccoeieieiierineneneeieeeeee e 767
Manish Kumar Yadav, Ashu Verma, Bijaya Ketan Panigrahi, Dibakar Rakshit

Demand Response of HVAC Systems Using Data-Driven Approaches and Modelling Procedure.................. 773
Raja Agarwal, Chandra Prakash Barala, Parul Mathuria, Rohit Bhakar, Vinod Sahai Pareek

An Analytical Approach for the Determination of Regions with Maximum RoCOoF...........ccccoceviiiiiiininnnnnn 779
Amlan Maity, Debargha Brahma, Nilanjan Senroy

A Bi-Level Electric Vehicle Scheduling Strategy in Parking Lots for Peak Load Management ...................... 785
B. V. Suryakiran, Ashu Verma, Sohrab Nizami, Sukumar Mishra

Classification and Multi-Stage Prediction of Electric Vehicle Travel Behavior Using Deep Learning............ 791
Prasanta Kumar Mohanty, Premalata Jena, Narayana Prasad Padhy

Carbon Capture Utilization and Storage: Pathways for India...........ccccooiiiiiiiiiinieeeee, 797
Prabhat Ranjan Mishra, Ajay Kumar Verma, Anjali Jain, Parul Mathuria, Rohit Bhakar

Comparative Study of Population-Based Algorithms for Solar PV Array Reconfiguration System
for Partial Shading CONAITIONS .........c.eecviiiiiieniieiieteeiesee st et eteetesee st esteeseebessbesssessaesseessesssesssesseeseessenssens 803
Mallela Sahithi Prabhad, Altaf O H Badar

Smooth Transition Control with Logarithmic Hyperbolic Cosine Filter for Wind—Solar-Diesel
Based AC/DC Microgrid at Different Operating States ...........cceceereerierierierierieee et 809
Souvik Das, Bhim Singh

Development of Online Coherency Detection AIZOrithim ...........c.cccvevieriiiiiiiiiiiesiereeie e 815
Rutuja Powar, Prashant Gawande, Sanjay Dambhare

A New Data-Driven Quasi-Monte Carlo for Probabilistic Optimal Power Flow ............ccccoooieiiiiiiinine, 820
Attoti Bharath Krishna, Abhijit R. Abhyankar

Implementing GOOSE Communication to Increase the Reliability of Non-Unit Protection

FUDNCHIONS <. vttt ettt sttt s e b e s aeen e eneenen 826
Abhishek Kalita
Optimal Substation Spacing in 2X25KV Traction SYStEIM.......cc.eeirieieriiierieieeiietee ettt 831

Nisha Gupta, Archita Vijayvargia, Abhijit R. Abhyankar

A Neural Network Approach to Design Power System Stabilizer for Damping Power Oscillations ............... 837
Devesh Umesh Sarkar, Tapan Prakash

An Improved Differential Current-Based Fault Detection Scheme for Microgrids..........cccoeeereeienieiienenennnne 843
Smrutirekha Samal, S. R. Samantaray, Nikhil Kumar Sharma

Key Insights on Methods for Estimation of Decaying DC Component in Fault Currents.............cccccvevveennenee. 848
Bandi Ravi Kumar, Abheejeet Mohapatra, Saikat Chakrabarti



Day-Ahead Solar Power Generation Forecasting Using LSTM and Random Forest Methods for

North Eastern Region of INAIa..........coouieiiiiiiiie ettt e 854
Nabarun Roy, Praveen Tripathy, Samar Chandra De, Bimal Swargiary, Subhash Kumar,
Sangita Das, Namrata Pathak

Adaptive System Integrity Protection Scheme Constrained by Minimum Loss of Service Using

Mariselvam Arumuga, M Geethanjali, M Jaya Bharata Reddy

An Adaptive Basis Technique Applied to Mode Extraction of Non-Stationary Low Frequency
OSCILATIONS ...ttt ettt st b e sttt b e et b e et b e et b e et eb e st be et benn e 866
Arup Anshuman, Bijaya Ketan Panigrahi, Aniket Mishra, Manas Kumar Jena

Impact of Driving Behaviour on Energy Consumption of Electric Vehicle ...........ccoocvevieiiiciniiiieieeeeee, 872
Anyuti Tiwary, Shivam Garg, Sukumar Mishra

Coordinated Bidding Strategy of an Integrated Wind-Thermal-Solar System Using Cooperative
GAME TREOTY ...ttt ettt ettt e bt e et e st et e b e ebe e bt ebeeates e emeenseaseeeeebeeseeneeneenseabesaeeneeneenes 878
Vikram Singh, Manoj Fozdar

Developing Regional Power Market for a Sustainable & Climate Resilient Energy Future in South
F N B 2T 101 PSSP 884
Vinod Kumar Agrawal, Rajiv Ratna Panda

Optimal Dispatch of CHP in Network with Heat Pump and Electric Storage..........cceevevviecieeienieneenieeeenen. 890
Vidhu Saini, Satish Sharma, Rohit Bhakar

Cross Subsidy in Loss Allocation in Power Distribution Network Based on Game Theory Approach............ 896
Himesh Kumar, Dheeraj K. Khatod

Blockchain Enabled Smart Metering Solutions: Challenges and Opportunities ...........ccecveeveerervereenreennennnn. 902
Vaishali Tayal, Hemant Kumar Meena, Rohit Bhakar, Chandra Prakash Barala

An Ecosystem Blueprint for Electric Vehicle Charging Stations Fed by a Hybrid Microgrid — a

L TTC N 1316 SRR 908
Sandipan Roy, Siddharth Venu, K A Sai Karthik, M Venkata Krithiga, Shashank Kakarlapudi,
P Raja

Author Index





