
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP25SEJ-POD 

979-8-3315-8593-8 

2025 IEEE 13th International 

Conference on Smart Energy  

Grid Engineering (SEGE 2025) 

Oshawa, Ontario, Canada 

18-20 August 2025 
 



 

 

 

 

 

 

 

Copyright © 2025 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:   CFP25SEJ-POD 

ISBN (Print-On-Demand):  979-8-3315-8593-8 

ISBN (Online):   979-8-3315-8592-1 

ISSN:                            2575-2677 

 

           

 

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 
 

 

 



 

iii 

2025 IEEE the 13th International Conference on Smart Energy Grid 

Engineering  

 

(SEGE 2025) 

Table of Contents 

Preface..................................................................................................................................................... vii 

Conference Committees ......................................................................................................................... viii 

 

➢ Design and Automated Control of Intelligent Electrical Equipment 

Admittance-Based Modeling of VSC-Based Energy Conversion Systems for EMT Simulations in PSCAD ................. 1 

Taleb Vahabzadeh, Seyyedmilad Ebrahimi, Juri Jatskevich 

Limitations of Saturation Functions Used in Synchronous Machine Dynamic Models ................................................... 7 

Quincy Y. Wang, John X. Zong 

Complex Adaptive Chrip Modal Decomposition and Its Application in the Condition Analysis of Power Generation 

Equipment ....................................................................................................................................................................... 13 

Xiaolong Cui, Kaiyi Zeng, Heping Jin, Hua Geng, Hong Wang, Huiheng Luo, Nan Zhang 

Parametric Average-Value Modeling of Brushless DC Machines with 120-Degree Voltage-Source Inverters .............. 21 

Abhay Kaushik, Shadman Saqlain Rahman, Juri Jatskevich 

➢ System Models and Control Technologies in Power Automation Systems 

From Range Loss to Recovery-Cold Weather Challenges and Design Strategies for Commercial Electric Vehicle Fleets

 ........................................................................................................................................................................................ 26 

Soham Ghosh, Arpit Bohra, Karthik Saikumar 

Impedance-Based Modelling of Grid-Forming Converter-Interfaced Resources for Efficient Time-Domain Simulations 

of Power Systems ........................................................................................................................................................... 34 

Fardin Sohel, Arash Safavizadeh, Shadman Saqlain Rahman, Juri Jatskevich 

Transient Characteristics Analysis of Power Signals Based on Elliptical Trajectory ..................................................... 40 

Xiaolong Cui, Kaiyi Zeng, Heping Jin, Hong Wang, Hua Geng, Nan Zhang 

Design and Simulation of a Solar-Powered EV Charging Station with Battery Backup Using Raspberry Pi Real-Time 

Monitoring ...................................................................................................................................................................... 46 

Pyae Phyo Wai, Oghenovo Okpako, Kelvin Anoh 

Resource Efficient Modelling of IPMSM Drive Systems Based on LUT Flux-Current Mapping ................................. 52 

Ekamjot Singh Tahim, Fardin Sohel, Juri Jatskevich 

➢ Application of Machine Learning Models and Algorithms in Power Systems 

Federated Learning for Privacy-Preserving Energy Management in Distributed Power Systems ................................. 58 

Norman Nelufule 



 

iv 

Machine Learning-Based Imputation Approaches for Efficient Electrical Load Forecasting ........................................ 67 

Ayaz Hussain, Paolo Giangrande, Giuseppe Franchini, Lorenzo Fenili, Silvio Messi 

Enhanced Short-Term Load Power Forecasting Using Lion-Optimized Temporal Convolutional Networks with 

Advanced Hyperparameter Tuning ................................................................................................................................. 73 

Hmeda Musbah, Hamed H. Aly, Ali Othoman 

Integrated LSTM–CNN–PSO Framework for Day-Ahead Microgrid Scheduling with Wind Power Uncertainty ........ 77 

Danial Khalilzade, Hamid Khaloozadeh 

Data-Driven Model Predictive Control for Efficient Demand Response of Smart Grids ............................................... 82 

Mehrdad Dorostian, Bahram Shafai 

➢ Power Load Forecasting and Intelligent Electricity Billing Systems based on Machine Learning 

Analysis of Residential Electricity Consumption in Ethiopian Condominiums: Leveraging Cluster Analysis for Targeted 

Electrification Interventions ........................................................................................................................................... 89 

Getahun Ayele Tessema, P. S. Chani, E. Rajasekar 

Hybrid Attention-Based LSTM and XGBoost Model for Short-Term Residential Load Forecasting ............................ 94 

Noman Shabbir, Arqum Shahid, Kamran Daniel, Muhammad Jawad, Argo Rosin, Joao Martins 

Long-term Provincial Load Forecasting In the Context of DERs: A Hybrid Approach ............................................... 100 

Bishal Das, Julian L. Cardenas Barrera, Blair Allen 

 

   

Inam Ullah Khan, Mohsin Jamil 

Optimization Model for Energy Consumption Efficiency in Residential Sector Based on Demand Response ........... 112 

Elizabeth Devina Maharani, Lesnanto Multa Putranto, Sarjiya, Heri Dwi Sulistyo 

A Study on Energy Reduction Technologies for Cold Storage Logistics Center based on Pilot Scale Model Applied Unit 

Cooler and Defrost AI Algorithms ................................................................................................................................ 117 

KyungHoon Jang, Sung Eun Choi, Sang Uk Suh, Chan Jong Yu, Jae Young Oh 

➢ Stable Operation and Security Management of Distribution Systems and Smart Grids 

Analysis of OLTC-Based Approaches for Voltage regulation in PV Integrated Distribution Network ........................ 122 

Saurabh N. Pandya, Dhaval Yogeshbhai Raval 

A Data-as-a-Product Approach for Smart Grid Data-Driven Optimization .................................................................. 127 

Amr Munshi 

Grid-to-Building Interactions through Digital Twin and OpenDSS Integration: Co-Simulation ................................. 133 

Muhammad Shahbaz Aziz, Xinlei Zhou, Duane Robinson, Subbu Sethuvenkatraman, Himanshu Jain, Zhenjun Ma 

A Bi-Level Optimization Framework for Enhancing Distribution System Resilience Through Energy Hubs ............ 138 

Leila Bagherzadeh, Innocent Kamwa, Atieh Delavari 

Detection of Unseen Cyber Attacks in Smart Energy Grid Systems Using Autoencoder and Embedding Space Mapping

 ...................................................................................................................................................................................... 146 

Sheng-Tzong Cheng, Ya-Jin Lyu, Chen-Chun Lin 

Hybrid Long Short-Term Memory (LSTM) and Exponentially Weighted Moving Average (EWMA) Model for Accurate 

and Scalable Electricity Price Forecasting....................................................................................................................107



 

v 

   

 

   

 

   

 

  

  

 

   

 

   

 

 

   

 

 

 

   

 

   

 

   

 

   

 

   

 

  

 

   

 

 

 

 

 

AI-Enabled Predictive Maintenance and Resilient Operation of Energy Storage Assisted Smart Distribution Grids  

 ...................................................................................................................................................................................... 151 

Saad Salman Khan, Ayaz Ahmad, Sadiq Ahmad 

AutoGrid AI: Deep Reinforcement Learning Framework for Autonomous Microgrid Management .......................... 156 

Kenny Guo, Nicholas Eckhert, Krish Chhajer, Luthira Abeykoon, Lorne Schell 

Simulation-Based Assessment of Power System Resiliency in a Grid-Tied Microgrid with Intermittent Renewable 

Sources ......................................................................................................................................................................... 161 

Chandan Kumar Chanda, Dipanjan Bose, Shivanshu Kumar, Cherosree Dolui 

➢ Performance Simulation and Parameter Optimization of New Batteries 

EPC Framework for BESS Projects.............................................................................................................................. 167 

Zeenat Hameed, Chresten Traholt 

Improving Photovoltaic Cells Parameter Estimates Using AI–Overview and a Comparative Brief ............................ 172 

Emmanuel Ahatsi, Joseph Akpan, and Oludolapo Olanrewaju 

Fuzzy Logic Speed Control of a Five-phase BLDC Motor Powered by a PEM Fuel Cell ........................................... 180 

Mamadou Sall, Mamadou Lamine Doumbia 

 

   

Muhammad Shahbaz Aziz, Wasif Hussain Sherwani, Faisal Nawaz 

➢ Optimal Dispatch and Energy Management Architecture for Integrated Energy Systems based on Multiple 

Energy Sources 

Energy Management of an Autonomous Hybrid Renewable Power System ................................................................ 190 

Sihem Ghoudelbourk, Rached Yousfi, Habib Benbouhenni 

Improving Spatial Allocation for Energy System Coupling with Clustering-Based Voronoi Diagrams ...................... 195 

Xuanhao Mu, Jakob Geiges, Jianlei Liu, Thorsten Schlachter, Veit Hagenmeyer 

Designing a Scalable Net Zero Energy System for Industry: An EMS Framework for Lumber Mill Electrification   

 ...................................................................................................................................................................................... 201 

Robert Boutette, Jonathan Chartrand, Hargun Sohi, Michael Lesanko, Hamed Aly 

A Lightweight Kubernetes Based Architecture for Deploying Transactive Energy Systems ....................................... 207 

Rihab Hanfi, Kodjo Agbossou, David Toquica, Juan Dominguez, Nilson Henao. 

Linear and Nonlinear Model Predictive Control for Distributed Energy Resources in Power Grids ........................... 213 

Gökhan Demirel, Xuanhao Mu, Tolgahan Sari, Giovanni De Carne, Kevin Förderer, Veit Hagenmeyer 

Towards Sustainability in Renewable-Integrated Rural Networks: Ensuring Last-Mile Connectivity and Transformer 

Resilience...................................................................................................................................................................... 220 

Moumita Pramanik, Chandan Kumar Chanda, Konika Das Bhattacharya 

Modified Teaching-Learning Based Optimisation for Resilience and Sustainability in the Renewable Energy Industry

 ...................................................................................................................................................................................... 225 

Emmanuel Ahatsi, Herwig Winkler, Oludolapo Olanrewaju 

Techno-Economic Comparison of Lead-Acid and Lithium-Ion Battery Storage in an Off-Grid Hybrid Renewable 

Microgrid ......................................................................................................................................................................185



 

vi 

➢ Network Energy Optimization and Security Monitoring based on the Internet of Things 

Advancing Intrusion Detection in IoT-Enabled Healthcare System Using K-Nearest Neighbor Algorithm................ 231 

Omar Farshad Jeelani, Makaire Njie, Viktoria M. Korzhuk 

Green Energy: An IoT-Driven, LLM-Enhanced Gamification Platform for Industrial Energy Efficiency, Conservation 

and Savings ................................................................................................................................................................... 237 

Diego C. Sales, Gabriel Oliveira, Brenda Cezar, Alison Da Cunha, Hillermann F. O. Lima, Luis dos Santos 

Smart Optimization of Dynamic Wireless Charging for Electric Vehicles Using GPS Intelligence and Machine Learning

 ...................................................................................................................................................................................... 242 

Nasrin Sabet, Hamed Aly 

A Gradient Boosting-Based Approach for Intrusion Detection in IoT-Enabled Healthcare Systems ........................... 248 

Omar Farshad Jeelani 

Simulation of a Vehicle-to-Grid Station for Heavy-Duty Fuel Cell Electric Trucks .................................................... 253 

Arda Mert Cetin, Xiao-Yu Wu 

➢ Clean Energy Development and Energy Transition Strategies 

Modeling Grid-Connected EV Fleets, Heat Pumps, and Solar PV in Residential Communities ................................. 258 

Ahmad Mohsenimanesh, Christopher McNevin, Evgueniy Entchev 

Advanced and Optimized Forecasting Techniques for Wind Power Generation: A Comparative Analysis ................. 263 

Anas Cherif, Julian Cardenas, Tohid Rahimi 

Costs of Hydrogen Production with Net-zero Emissions: A Case Study in Kitchener ................................................. 270 

Laetitia Uwineza, Xiao Yu Wu 

Seasonal Dynamics of Green Hydrogen Supply and Demand: A Spatio Temporal Study of Freight Transport in 

Portsmouth City UK ..................................................................................................................................................... 275 

Oghenovo Okpako, Imran Usman Sumda, Kelvin Anoh, Haile-Selassie Rajamani 

Driving the Green Energy Revolution: Techno-Economic Insights into Hydrogen Production Feasibility and Profitability

 ...................................................................................................................................................................................... 282 

Abdussalam T. Mohamed, Hamed H. Aly, Timothy A. Little 

Enhancing Cybersecurity in Hydrogen Energy Systems: A Simulation Environment for Benchmarking Datasets ..... 287 

Mehmet Bozdal, Zoya Pourmirza 

Assessing the Integration of Offshore Renewable Energy for Green Hydrogen Production in Nova Scotia: Toward a 

Sustainable Energy Transition ...................................................................................................................................... 292 

Abdussalam T. Mohamed, Hamed H. Aly, Timothy A. Little 

Harnessing Solar Energy with Elegance–The Smartflower Solar System Prototype Design and Implementation ...... 297 

Muhammad Waqas, Li Xiaoning, Muhammad Irfan Khan 

➢ Author Index 

 

 




