
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP23ISJ-POD 
979-8-3503-3697-9 

2023 IEEE PES Innovative Smart 
Grid Technologies Latin America 
(ISGT-LA 2023) 

San Juan, Puerto Rico, USA 
6-9 November 2023 



 
 
 
 
 
 
 
Copyright © 2023 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:   CFP23ISJ-POD 
ISBN (Print-On-Demand):  979-8-3503-3697-9 
ISBN (Online):   979-8-3503-3696-2 
ISSN:                            2643-878X 
           
 
 
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 
 

 
 



2023 IEEE PES Innovative Smart Grid
Technologies Latin America (ISGT-LA)
Poster Reception

Effective Grounding Analysis of a Non-Wires BESS Alternative in a Remote Distribution Feeder
Misael Rodríguez Hernández (LUMA Energy, USA), Alexandre B Nassif (LUMA Energy & ATCO, USA), Carlos Peña Becerra (LUMA Energy, USA) 1

Improving Frequency Stability and Minimizing Load Shedding Events by Adopting Grid-Scale Energy Storage With Grid Forming Inverters
Alexandre B Nassif (LUMA Energy & ATCO, USA), Matin Rahmatian (University of British Columbia & BBA Company, Canada), Aleksi Paaso (LUMA Energy, USA),
Hisham Othman (LUMA Energy, USA), Vahan Gevorgian (NREL, USA), Xiaoyuan Fan (Pacific Northwest National Laboratory, USA), Marcelo Elizondo (Pacific
Northwest National Laboratory, USA), Wei Du (PNNL, USA) 5

Ground Fault Overvoltage Analysis of Submarine-Fed IBR-Dominated Networked Microgrids
Alexandre B Nassif (LUMA Energy, USA, USA) 10

A Resilience Driven Multi-Objective Approach for Optimal Placement of Energy Storage in Islanded Transmission Networks
Alexandre B Nassif (LUMA Energy & ATCO, USA), Ali Daneshpooy (LUMA Energy, USA), Hisham Othman (LUMA Energy, USA), Khoi Vu (LUMA Energy, USA),
Aleksi Paaso (LUMA Energy, USA) 15

Fault-Induced Delayed Voltage Recovery Assessment in the Colombian Power System Using Synchrophasor Measurements
Jaime D. Pinzón (XM S.A. E.S.P., Colombia), Francisco Santamaria (Universidad Distrital Francisco José de Caldas, Colombia), Alvaro Espinel (Universidad Distrital
Francisco José de Caldas, Colombia) 20

Parallel Computing-Based PMU Measurements Big Data Query Tool to Analyze the Colombian Power System Dynamic Performance
Jaime D. Pinzón (XM S.A. E.S.P., Colombia), Francisco Santamaria (Universidad Distrital Francisco José de Caldas, Colombia), Alvaro Espinel (Universidad Distrital
Francisco José de Caldas, Colombia) 25

Distribution PMU Placement Strategy for Critical Infrastructure Observability
Oscar D Garzon (Luma Energy, Puerto Rico), Luis Sepulveda (LUMA Energy, Puerto Rico), Alexandre B Nassif (LUMA Energy & ATCO, USA), Carlos Pena
(University of Puerto Rico, Puerto Rico) 30

Grid Strength Assessment for High Levels of Inverter-Based Resources in the Puerto Rico Power System
Melanie T Bennett (University of Tennessee, USA), Alexandre B Nassif (LUMA Energy & ATCO, USA), Matin Rahmatian (LUMA Energy, USA), Yilu Liu (University
of Tennessee, USA), Zhihao Jiang (University of Tennessee, USA), Vahan Gevorgian (NREL, USA), Xiaoyuan Fan (Pacific Northwest National Laboratory, USA),
Marcelo Elizondo (Pacific Northwest National Laboratory, USA) 35

Smart Metering Optimization Through LoRaWAN Networks: Addressing Compliance Challenges
Flávio Reck (UFSM, Brazil), Filipe Carloto (Fox IoT, Brazil), Carlos Henrique Barriquello (Federal University of Santa Maria, Brazil), D. Bernardon (Federal
University of Santa Maria, Brazil), Tiago Bandeira Marchesan (Federal University of Santa Maria, Brazil), Paulo Ricardo Marin (Mux Energia, Brazil), Everton
Nascimento (Mux Energia, Brazil) 40

Smart Data Mapping for Connecting Power System Model and Geospatial Data
Xue Li (Pacific Northwest National Laboratory, USA), Kishan Prudhvi Guddanti (Pacific Northwest National Laboratory, USA), Samrat Acharya (Pacific Northwest
National Laboratory, USA), Patrick Royer (Pacific Northwest National Laboratory, USA), Xiaoyuan Fan (Pacific Northwest National Laboratory, USA), Marcelo
Elizondo (Pacific Northwest National Laboratory, USA) 45

Analysis of Power Quality Events for Wildfire Monitoring: Lessons Learned From a California Wildfire
Hamed Mohsenian-Rad (University of California, Riverside, USA), Alireza Shahsavari (San Diego Gas and Electric, USA), Mehrdad Majidi (San Diego Gas and
Electric, USA) 50

Incorporating Conductor Damage Constraint for Adaptive Protection Optimization in Distribution Networks
Daniel J Kelly (Sandia National Laboratories, USA), Trupal Patel (Sandia National Laboratories, USA), Ronald C. Matthews (Sandia National Laboratories, USA),
Adam Summers (Sandia National Labs, USA), Matthew Reno (Sandia National Laboratories, USA), Yimai Dong (Siemens Industry Inc, USA) 55

Modeling of Inverter-Based Resources for Protection Studies Considering Momentary Cessation
Ali Bidram (University of New Mexico, USA), Matthew Reno (Sandia National Laboratories, USA), Trupal Patel (Sandia National Laboratories, USA), Daniel J Kelly
(Sandia National Laboratories, USA), Yazid Alkraimeen (Siemens Industry Inc, USA) 60

Evaluating a Microgrid Operation Through Real-Time Digital Twin Simulation
Thais Blasi (Opal-RT, Brazil), Raphael M. Blasi (Federal University of Paraná, Brazil), Alexandre R. Aoki (Federal University of Paraná, Brazil), Thelma S.P.
Fernandes (Federal University of Paraná, Brazil), Marcela R.G.da Trindade (OPAL-RT Technologies, Brazil), Victor H. Alexandre (OPAL-RT Technologies, Brazil) 65

Identification of Atypical Billings of Consumer Units by Artificial Intelligence Techniques to Reduce Non- Technical Losses in Distribution
Networks

Douglas Barbonaglia Sathler Figueiredo (Neo Domino, Brazil), Arlan Bettiol (Neo Domino, Brazil, Brazil), Phablo Sullyvan Gomides (Companhia Hidrelétrica São
Patrício, Brazil), Renato Medeiros (Empresa Luz e Força Santa Maria, Brazil) N/A

Transmission System Usage Amount Planning by Brazilian Distribution Utilities
Barbara R. Rosado (UNICAMP, Brazil), Marcos J. Rider (University of Campinas & Faculdade de Engenharia de Elétrica e Computação, Brazil), Walmir Freitas
(UNICAMP, Brazil), Bala Venkatesh (Ryerson University, Canada) 75

Rooftop Solar PV Hosting Capacity Analysis in MV-LV Distribution Networks Using Quasi-Static Time-Series Simulation
Cesar Andrés Patiño Chitacapa (Department of Planning, CENTROSUR Electric Distribution Utility, Ecuador), Sergio Zambrano-Asanza (Department of Planning,
CENTROSUR Electric Distribution Utility, Ecuador), Edwin Marcelo Lema Guamán (Department of Operation, CENTROSUR Electric Distribution Utility, Ecuador),
Brian Daniel Jaramillo León (São Paulo State University - UNESP, Brazil), Jonatas Leite (São Paulo State University (UNESP), Brazil), John Fredy Franco Baquero
(São Paulo State University - UNESP, Brazil) 80

2



PV Hosting Capacity Estimation in Low-Voltage Secondary Networks Using Statistical Properties of AMI Data
Jubair Yusuf (Sandia National Laboratories, USA), Joseph A. Azzolini (Sandia National Laboratories, USA), Matthew Reno (Sandia National Laboratories, USA) 85

Cybersecurity Assessment for a Behind-The-Meter Solar PV System: A Use Case for the DER-CF
Shuva Paul (National Renewable Energy Laboratory, USA), Anuj Sanghvi (National Renewable Energy Laboratory, USA), Tami Reynolds (National Renewable
Energy Laboratory, USA) 90

Smart Meter Data and Operating Envelopes in LV Networks: A Model-Free Approach
Vincenzo Bassi (The University of Melbourne & VoltMind, Australia), Luis (Nando) Ochoa (The University of Melbourne, Australia), Tansu Alpcan (The University
of Melbourne, Australia), Christopher Leckie (University of Melbourne, Australia), Michael Z. Liu (The University of Melbourne, Australia) 95

Insights of Residential Smart Meter Data in Australia
Eshan Karunarathne (The University of Melbourne, Australia), Orlando Pereira (The University of Melbourne, Australia), Vincenzo Bassi (The University of
Melbourne & VoltMind, Australia), Michael Z. Liu (The University of Melbourne, Australia), Luis (Nando) Ochoa (The University of Melbourne, Australia) 100

A Centralized Voltage Controller for Offshore Wind Plants: NY State Grid Case Study
Lin Zhu (Electric Power Research Institute, USA), Bruno Leonardi (Electric Power Research Institute, USA), Aboutaleb Haddadi (EPRI, USA), Sudipta Dutta (Electric
Power Research Institute, USA), Alberto Del Rosso (Electric Power Research Institute, USA), Victor Paduani (New York Power Authority, USA), Hossein Hooshyar
(New York Power Authority, USA) 105

Convergence Rate of Model Reference Adaptive Control With Application to Building HVAC Systems
Tumin Wu (University of Tennessee, USA), Mohammed M. Olama (Oak Ridge National Laboratory, USA), Seddik M. Djouadi (University of Tennessee, USA) 110

Monte Carlo-Based Transmission and Subtransmission Recovery Simulation of Hurricanes
Patrick Maloney (Pacific Northwest National Laboratory, USA), Xinda Ke (Pacific Northwest National Laboratory, USA), Kaveri Mahapatra (Pacific Northwest
National Laboratory, USA), Orestis Orestis Vasios (Pacific Northwest National Laboratory, USA), Meng Zhao (Pacific Northwest National Laboratory, USA),
Xiaoyuan Fan (Pacific Northwest National Laboratory, USA), Juan Carlos Bedoya Ceballos (Pacific Northwest National Laboratory, USA), Xue Li (Pacific
Northwest National Laboratory, USA), Marcelo Elizondo (Pacific Northwest National Laboratory, USA) 115

Modeling of A Networked Community Microgrid With High Solar Penetration Considering Control Dynamics of Inverter-Based Resources
Dingrui Li (The University of Tennessee Knoxville, USA), Yu Su (University of Tennessee, USA), Fred Wang (The University of Tennessee, USA), Mohammed M.
Olama (Oak Ridge National Laboratory, USA), Maximiliano Ferrari (Oak Ridge National Laboratory, USA), Ben Ollis (Oak Ridge National Laboratory, USA) 120

Soft Actor-Critic Based Voltage Support for Microgrid Using Energy Storage Systems
Niranjan Bhujel (University of Maine, USA), Astha Rai (University of Maine, USA), Ujjwol Tamrakar (Sandia National Laboratories, USA), Yifeng Zhu (University of
Maine, USA), Timothy Hansen (South Dakota State University, USA), Donald Hummels (University of Maine, USA), Reinaldo Tonkoski (University of Maine,
USA) 125

Increasing DER Hosting Capacity in Meshed Low-Voltage Grids With Modified Network Protector Relay Settings
Joseph A. Azzolini (Sandia National Laboratories, USA), Matthew Reno (Sandia National Laboratories, USA), Michael E. Ropp (Sandia National Laboratories,
USA), Zheyuan Cheng (Quanta Technology, USA), Eric A. Udren (Quanta Technology, USA), Juergen Holbach (Quanta Technology, USA) 130

Hybrid Portable Power Station With Several Sources of Energy for Emergencies
Ryan I. Rodríguez-Tirado (Universidad Ana G. Méndez, Gurabo, Puerto Rico), Gregory J. Vega-Carrasquillo (Universidad Ana G. Méndez, Gurabo, Puerto Rico),
Daniel E. Mera-Romo (Universidad Ana G. Méndez, Gurabo, Puerto Rico), Diego Aponte-Roa (Universidad Ana G. Méndez, Gurabo Campus, Puerto Rico) 135

Study of Photovoltaic Array Implementation on Residential Roofs in Puerto Rico for Potential Electrical Grid Optimization
Armando Bozzo-Vazquez (Universidad Ana G. Mendez, Puerto Rico), Alexis Carrero-Garcia (Universidad Ana G. Mendez, Puerto Rico), Geralis Del-Valle-Nieves
(Universidad Ana G. Mendez, Puerto Rico), Nico E. Galarza-Molares (Universidad Ana G. Mendez, Puerto Rico), Santiago A. Goenaga-Buelvas (Universidad Ana
G. Mendez, Puerto Rico), Miguel A. Goenaga-Jimenez (Universidad Ana G. Mendez, Puerto Rico) 140

Grid-Tied PV Inverter With Oversized Power Module to Increase Its Low-Voltage Ride Through (LVRT) Capabilities and VAR Support
Maximiliano Ferrari (Oak Ridge National Laboratory, USA), Tolbert Leon M. (The University of Tennessee, USA) 145

Networked Microgrids for Improved Resilient Operation: A Case Study in Adjuntas Puerto Rico
Maximiliano Ferrari (Oak Ridge National Laboratory, USA), Mohammed M. Olama (Oak Ridge National Laboratory, USA), Aditya Sundararajan (Oak Ridge
National Laboratory, USA), Yang Chen (NCAT, USA), Ben Ollis (Oak Ridge National Laboratory, USA), Guodong Liu (ORNL, USA), Cynthia Arellano (USA) 150

A Privacy-Aware Federated Learning Framework for Distributed Energy Resource Analytics in Constrained Environments
Aditya Sundararajan (Oak Ridge National Laboratory, USA), Robert Bridges (Oak Ridge National Laboratory, USA), Mohammed M. Olama (Oak Ridge National
Laboratory, USA), Maximiliano Ferrari (Oak Ridge National Laboratory, USA) 155

Monte Carlo-Based Approach for Obtaining the Marginal Costs of Grid Reinforcement for the Accommodation of Rooftop PVs
Rodrigo S Bonadia (University of Campinas, Brazil), Leonardo Hernandes (University of Campinas, Brazil), Fernanda Trindade (UNICAMP, Brazil), Walmir Freitas
(UNICAMP, Brazil), Vinícius Carnelossi Cunh (ERA Energy Research and Analytics, Brazil), Tiago R. Ricciardi (UNICAMP, Brazil), Benedito D. Bonatto (UNIFEI -
Federal University of Itajuba, Brazil), Heliton Oliveira Vilibor (CPFL Energia, Brazil), Victor Baiochi Riboldi (CPFL, Brazil) 160

Evaluation of Integrated-Energy Projects: A Simplified Tool for Non-Expert Project Developers
Renato Godoy-Garrido (Universidad Austral de Chile, Chile), Lorenzo Reyes-Chamorro (Universidad Austral de Chile & Facultad de Ciencias de la Ingeniería,
Chile), Rubén Arévalo (Universidad Austral de Chile, Chile), Doris Saez (University of Chile, Chile) N/A

An Analysis of the Reliability of AC Optimal Power Flow Deep Learning Proxies
My H. Dinh (Syracuse University, USA), Ferdinando Fioretto (Syracuse University, USA), Mostafa Mohammadian (University of Colorado Boulder, USA), Kyri
Baker (University of Colorado, Boulder, USA) 170

Variable DC Voltage Threshold-Based Control Considering Emergency Mode-Switching for MTDC System
Ayaka Nakamura (Hokkaido University, Japan), Ryoichi Hara (Hokkaido University, Japan), Hiroyuki Kita (Hokkaido University, Japan) 175

Emerging Technologies Based Use Case Development for Condition Monitoring and Predictive Maintenance of MV Cables
Haresh Kumar (University of Vaasa, Finland), Kimmo Kauhaniemi (University of Vaasa, Finland), Mohammed Salem Elmusrati (University of Vaasa, Finland),
Muhammad Shafiq (Florida State University, USA) 180

Public Investment Strategies to Reduce Household Energy Burdens
Alex J Farley (University of Utah, USA), Hollis A Belnap (University of Utah, USA), Masood Parvania (University of Utah, USA) 185

3



Improving Voltage Regulation in Distribution Systems Using PSO-Based Optimization in the Presence of Renewable Energy Resources
Daniel Lima (University of Sao Paulo, Brazil), José Carlos Vieira (University of Sao Paulo at Sao Carlos, Brazil) 190

Fault Location in Radial Distribution Systems: Comparative Analysis for Decomposition Tools Using Traveling Waves
Caio Vinicius Colozzo Grilo (University of São Paulo & São Carlos School of Engineering, Brazil), Leonardo da Silva Lessa, Sr. (University of São Paulo & São
Carlos School of Engineering, Brazil), Denis Coury (Universidade de São Paulo, Brazil), Ricardo Fernandes (Federal University of Sao Carlos, Brazil) 195

EMD-Denoising Signal Applied to Traveling Wave-Based Fault Location in Radial Distribution Systems
Leonardo da Silva Lessa, Sr. (University of São Paulo & São Carlos School of Engineering, Brazil), Caio Vinicius Colozzo Grilo (University of São Paulo & São
Carlos School of Engineering, Brazil), Denis Coury (Universidade de São Paulo, Brazil), Ricardo Fernandes (Federal University of Sao Carlos, Brazil) 200

Developing Simulation Capabilities for Supply Chain Cybersecurity of the Electricity Grid
Joseph M Keller (Georgia Institute of Technology, USA), Shuva Paul (National Renewable Energy Laboratory, USA), Kevin Hutto (Georgia Institute of
Technology, USA), Santiago Grijalva (Georgia Institute of Technology, USA), Vincent Mooney (Georgia Tech, Singapore) 205

Application and Validation of WECC Models for Photovoltaic and Energy Storage Systems in ANATEM Software for Power System Stability
Studies

Rodrigo Lemos Miranda (SENAI CIMATEC, Brazil), Lucas do Espírito Santo Fernandes (SENAI CIMATEC, Brazil), Danielly Norberto Araujo (SENAI CIMATEC,
Brazil), Ricardo Cerqueira Medrado (SENAI CIMATEC, Brazil), Dalton França Guedes Filho (Eletrobras CHESF, Brazil), Aderbal Gomes de Melo Junior (Eletrobras
CHESF, Brazil) 210

Cooperative Multi-Agent Reinforcement Learning Method for Fast Voltage Regulation Using Distributed Wind Turbine Generators
Miguel Jimenez Aparicio (Sandia National Laboratories, USA), Rachid Darbali-Zamora (Sandia National Laboratories, USA) 215

Microgrid Design Toolkit Evaluation and Trade-Offs Analysis for Rural Community in Cayey Puerto Rico
Rolando J. Tremont-Brito (University of Puerto Rico at Mayaguez, Puerto Rico), Erick Aponte-Bezares (University of Puerto Rico-Mayaguez, Puerto Rico, Puerto
Rico), Lionel Orama (University of Puerto Rico-Mayaguez, Puerto Rico), Rachid Darbali-Zamora (Sandia National Laboratories, USA), Amaury Malave
(Universidad Ana G. Mendez Recinto de Gurabo & Puerto Rico Energy Center, Puerto Rico) 220

Determining the Responsibility Sharing of Harmonic Distortion: An Approach Based on Decision Trees and Neural-Fuzzy Systems
Ricardo Fernandes (Federal University of Sao Carlos, Brazil), Daniel Barbosa (Federal University of Bahia, Brazil), Arlindo Montagnoli (Federal University of São
Carlos, Brazil), Marcelo Suetake (Federal University Of Sao Carlos, Brazil) 225

Gramian Angular Field and Recurrence Plots as Feature Engineering Techniques on Residential Appliances Labeling: A Comparative Analysis
Juan Corrêa (Federal University of São Carlos, Brazil), Diego Cavalca (Federal University of São Carlos, Brazil), Ricardo Fernandes (Federal University of Sao
Carlos, Brazil) 230

Toward a New Transactive Energy System With Distributed Energy Resources in Brazil: A Real Case Application
Delberis Lima (PUC - RIO, Brazil), Rafael Saadi Teixeira (PUC-Rio, Brazil), Arthur Massari Filho (PUC-Rio, Brazil), Karina Mosqueira Valente (PUC-Rio, Brazil),
André Milhorance (PUC-Rio, Brazil), Wendell W Teixeira (Energisa & Reenergisa, Brazil), Gustavo M Goulart (Energisa, Brazil), Alexandre M Teixeira (Energisa,
Brazil) 235

Techno-Economic Analysis of Low Power Factor Penalties Due to Photovoltaic Integration
Darlene J. Dullius (Federal University of ABC, Brazil), Victor Gabriel Borges (Federal University of ABC, UFABC, Brazil), Renzo Vargas (UNESP, Brazil), Joel D Melo
(Federal University of ABC, Brazil), Caitlin Gusk (University of Maine (UMaine), USA), Reinaldo Tonkoski (University of Maine, USA) 240

Automated Cascading Studies at Entergy
Venkat Kolluri (Entergy Services Inc, USA), Jayanth R. Ramamurthy (AEMO, Australia), Michael Vaiman (V&R Energy Systems Research, Inc., USA), Marianna
Vaiman (V&R Energy Systems Research, Inc., USA), Mark Povolotskiy (V&R Energy Systems Research, Inc., USA) 245

Field Validation of a Local, Traveling-Wave, Fault Detection Method for DC Microgrids
Miguel Jimenez Aparicio (Sandia National Laboratories, USA), Javier Hernandez-Alvidrez (Sandia National Laboratories, USA), Andrew R. R. Dow (Sandia
National Laboratories, USA), Matthew Reno (Sandia National Laboratories, USA), Daniel Bauer (Emera Technologies LLC, USA), Daniel Ruiz (Emera Technologies
LLC, USA) 250

Potential Application for Oscillating Water Column Generation in Puerto Rico
Axel Y Ortiz (LUMA Energy & UAGM Universidad Ana G Mendez Gurabo Campus, USA), Jayson Figueroa (LUMA Energy, Puerto Rico), Barkely Cabrera Ortiz
(LUMA Energy, Puerto Rico), Ruben Rolon-Laboy (LUMA Energy, Puerto Rico), John Pirela (LUMA Energi, Puerto Rico), Brian Rosario (LUMA Energy, Puerto
Rico) 255

Recurrent Neural Networks for Solving Photovoltaic System Dynamics
Md Rifat Hossain (Florida International University, USA), Sumit Paudyal (Florida International University, USA), Tuyen Vu (Clarkson University, USA) 260

An Admittance-Based Protection Scheme for Microgrids
Kwasi Opoku (University of Central Florida, USA), Aleksandar Dimitrovski (University of Central Florida, USA), Maximiliano Ferrari (Oak Ridge National
Laboratory, USA), Dingrui Li (The University of Tennessee Knoxville, USA) 265

An Analysis of Solar Inverter Ratios, Battery Inverter Ratios, and Their Effects on Capacity Factor and Economics of a DC-Coupled PV/BESS
Site

Andrew J Hutchinson (University of Sheffield, United Kingdom (Great Britain)), Dan Gladwin (The University of Sheffield, United Kingdom (Great Britain)) 270
Impact of Distributed Photovoltaic Generation and Energy Storage on the Technical Losses of Low Voltage Distribution Networks

Marcelo P Rey (UTE, Uruguay), Alvaro Giusto (UDELAR, Uruguay) 275
Development of a Wind Turbine Generator Volt-Var Curve Control for Voltage Regulation Using Power Hardware-In-The-Loop

Rachid Darbali-Zamora (Sandia National Laboratories, USA), Jon Berg (Sandia National Labs, USA) 280
Centralized Secondary Control Through Reinforcement Learning for Isolated Microgrids

Ricardo Calloquispe-Huallpa (University of Puerto Rico-Mayaguez, Puerto Rico), Rachid Darbali-Zamora (Sandia National Laboratories, USA), Erick Aponte-
Bezares (University of Puerto Rico-Maaguez, Puerto Rico), Anny Huaman-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico) 285

Reducing Outages and Improving Grid Resiliency Using Wideband Optical Electric Field Sensors - A Practical Approach
Farnoosh Rahmatian (NuGrid Power Corporation, Canada), Shavitri Vega (LUMA Energy, Puerto Rico), Rosa Antonio Arias (LUMA Energy, Puerto Rico) 290

4



Reliability and Unavailability Within the Operational Planning of Distribution Systems
Germán Israel Casillas Peña, MSc (Escola Politécnica Da Universidades de São Paulo & Empresa Eléctrica Quito Ecuador, Ecuador), Christian Rodrigo Munoz
(Empresa Eléctrica Quito, Ecuador), Ivannova Michelle Jumbo (Centro Nacional de Energía, Ecuador), Nelson Kagan (Universidade de São Paulo, Brazil), Juan
Cebrian (UNESP, Brazil), Carlos Frederico Meschini Almeida (University of São Paulo - USP, Brazil) 295

Electromobility Pattern Modeling for Estimating the Charging Infrastructure of Electric Vehicles
José Calixto Lopes (Federal University of ABC, Brazil), Thales Sousa (Federal University of ABC, Brazil), Joel D Melo (Federal University of ABC, Brazil), Fausta
Faustino (Federal University of ABC, Brazil), Julio Octavio Arita Torres (Federal University of ABC, Brazil), Ricardo Caneloi dos Santos (Federal University of ABC,
Brazil, Brazil), Patricia Leite (Federal University of ABC, Brazil, Brazil) 300

Power Demand Estimation Based on Low Resolution Data
Edward Alejandro Ortiz (Universidad Escuela Colombiana de Ingeniería Julio Garavito, Colombia), Josimar Tello-Maita (Universidad Escuela Colombiana de
Ingeniería Julio Garavito, Colombia), Agustin Rafael Marulanda (Escuela Colombiana de Ingenieria Julio Garavito, Colombia) 305

Framework for Distribution Systems Planning Considering Probabilistic Criteria
Mariana Resener (Simon Fraser University & Universidade Federal do Rio Grande do Sul, Canada), Gustavo Aschidamini (Simon Fraser University, Canada),
Bibiana Petry Ferraz (Universidade Federal do Rio Grande do Sul, Brazil), Lara Colognese Almeida (Universidade Federal do Rio Grande do Sul, Canada),
Dionathan Scheid (Universidade Federal do Rio Grande do Sul, Canada), Sérgio Haffner (Universidade Federal do Rio Grande do Sul, Brazil), Roberto Chouhy
Leborgne (Universidade Federal do Rio Grande do Sul, Brazil), Luís Alberto Pereira (Universidade Federal do Rio Grande do Sul, Brazil) 310

Evaluation of Capacity Markets in the Political Dimension of the Full Potential Energy Resources Methodology
Jovanio Santos (Thymos Energia & University of Sao Paulo, Brazil), Dorel Ramos (University of Sao Paulo, Brazil), Fernando Prado Jr. (USP, Brazil), Miguel E. M.
Udaeta (GEPEA/EPUSP, Brazil), Viviane Nascimento (University of São Paulo, Brazil), João Carlos Mello (Thymos Energia, Brazil), Alexandre Viana (Thymos
Energia, Brazil) 315

PCB-Integrated Micro Wind Turbine Control System With Real-Time Monitoring
Edgardo Ortiz-Rodríguez (Universidad Ana G. Méndez, Gurabo, Puerto Rico), Jorge E. Vélez-Miranda (Universidad Ana G. Méndez, Gurabo, Puerto Rico),
Santiago A. Goenaga-Buelvas (Universidad Ana G. Mendez, Puerto Rico), Dylan Rodríguez-Flores (Universidad Ana G. Méndez, Gurabo, Puerto Rico), Diego
Aponte-Roa (Universidad Ana G. Méndez, Gurabo Campus, Puerto Rico), Alex D. Santiago-Vargas (Purdue University, West Lafayette, USA) 320

Shading Effects on Photovoltaic Systems in Electricity Billing: A Case Study in a Neighborhood of a Metropolitan Region Sao Paulo, Brazil
Anselmo M Anselmo (Federal University of ABC, Brazil), Darlene J. Dullius (Federal University of ABC, Brazil), Christian J Palacios (Federal University of ABC,
Brazil), Joel D Melo (Federal University of ABC, Brazil), Rafael C Góes (Municipality of Santo André, PMSA, Brazil), Fernanda P Toller França (Municipality of
Santo André, PMSA, Brazil) 325

Method for Decoupling and Simulation of Power Distribution Networks Using a Raspberry Pi Multi-Agent System
Stephen Payne (Hamilton County Department of Education, USA), Juney Shober (Hamilton County Department of Education, USA), Matthew Craig (Hamilton
County Department of Education, USA), Noman Saied (University of Tennessee, Chattanooga & Chattanooga State Community College, USA), Raga Ahmed
(University of Tennessee at Chattanooga, USA), Vahid Disfani (University of Tennessee at Chattanooga, USA), Abdelrahman Karrar (University of Tennessee at
Chattanooga, USA) 330

Optimal Coordinated Operation of V2G Charging Stations for Improving EV Hosting Capacity in Distribution Networks
Kevin Dessanai (Universidade Estadual de Campinas & Loja Do Integrador, Brazil), Caio dos Santos (Universidade Estadual de Campinas, Brazil), Luiz Silva
(Universidade Estadual de Campinas, Brazil) 335

Implementation of a Low Cost Real-Time (RT) Hardware in the Loop (HIL) Platform to Support the Development of Distributed Generation in
NIZ

Jorge Antonio Tenorio Melo (Ingnovation SAS, Colombia), Jairo Sebastian Mesa Carreño (Ingnovation SAS, Colombia), Andres Fernando Restrepo Alvarez
(Universidad del Valle & Ingnovation SAS, Colombia), William Andres Cifuentes Rojas (Ingnovation SAS, Colombia) 340

EMT Simulation of Large PV Plant & Power Grid for Disturbance Analysis
Suman Debnath (Oak Ridge National Laboratory, USA), Phani Marthi (ORNL, USA), Jongchan Choi (Oak Ridge National Laboratory, USA), Sayan Samanta
(Pennsylvania State University, USA), Nilanjan Chaudhuri (Pennsylvania State University, USA), Andrew Arana (Florida Power and Light, USA), Huzaifa Karimjee
(Florida Power and Light, USA), David Piper (Southern California Edison, USA), Md Arifujjaman (Southern California Edison, USA) 345

Cooperative Microgrids: Technical Feasibility of the PREB's Microgrid Rule
Yuly V Garcia (University of Puerto Rico, Mayaguez, Puerto Rico), Omar F. Rodriguez-Martinez (University of Puerto Rico at Mayaguez, Puerto Rico), Agustin A.
Irizarry-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico), Fabio Andrade (University of Puerto Rico, Puerto Rico) 350

An Approach for Determining Load-Dependent Monetary Assessment Factors for Oil-Immersed Transformers Within a Load Flow Simulation
Sebastian M. Bottler (Friedrich-Streib-Str. 2 & Hochschule Coburg, Germany), Christian Weindl (Coburg University of Applied Sciences and Arts, Germany) 355

Impact of Single-Phase PV Systems on the Harmonic Distortions of Costa Rican LV Grids
Maria Alejandra Aguilar (UCR, Costa Rica), Francisco Escobar (UCR, Costa Rica), Andres Arguello (University of Costa Rica, Costa Rica) 360

New ANN-Based Method for Islanding Detection in Distribution Systems With PV Generation
Luiza Buscariolli (Federal University of ABC, Brazil), Ricardo Caneloi dos Santos (Universidade Federal do ABC, Brazil), Ahda Grilo (Universidade Federal do ABC,
Brazil) 365

PHIL Interface Design for Use With a Voltage-Regulated Amplifier
Toby Meyers (EPC Power Corp, USA), Kumaraguru Prabakar (National Renewable Energy Laboratory, USA), Annabelle Pratt (National Renewable Energy Lab,
USA), Soumya Tiwari (National Renewable Energy Laboratory, USA), John Fossum (Hyde Renewables, Inc., USA) 370

Integration and Assessment of Photovoltaic Systems in Puerto Rican Communities
Oscar D Garzon (Luma Energy, Puerto Rico), Anny Huaman-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico), Matias Patino Gomez (University of
Puerto Rica at Mayaguez, Puerto Rico), Jan L. Diaz (University of Puerto Rico at Mayaguez, Puerto Rico), Yuly V Garcia (University of Puerto Rico, Mayaguez,
Puerto Rico), Fabio Andrade (University of Puerto Rico, Puerto Rico), Adriana C. Luna Hernández (University of Puerto Rico Mayaguez, Puerto Rico), Agustin A.
Irizarry-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico) 375

Grid Impedance Estimation for DC/AC Converter Applications Using Moving Horizon Estimation on Cloud-Computing
Jesus David Vasquez Plaza (University of Puerto Rico - Mayagüez Campus, Puerto Rico), Omar F. Rodriguez-Martinez (University of Puerto Rico at Mayaguez,
Puerto Rico), Carlos Julian Delgado (University of Puerto Rico Mayaguez, Puerto Rico), Daniel Campo (University of Puerto Rico Mayaguez, Puerto Rico, Costa
Rica), Adriana C. Luna Hernández (University of Puerto Rico Mayaguez, Puerto Rico), Fabio Andrade (University of Puerto Rico, Puerto Rico) 380

5



Centralized Secondary Microgrid Controller Based on Smith Predictor and Fuzzy Logic to Address Communication Delay Uncertainties
Omar F. Rodriguez-Martinez (University of Puerto Rico at Mayaguez, Puerto Rico), Jan L. Diaz (University of Puerto Rico at Mayaguez, Puerto Rico), Matias
Patino Gomez (University of Puerto Rica at Mayaguez, Puerto Rico), Adriana C. Luna Hernández (University of Puerto Rico Mayaguez, Puerto Rico), Fabio
Andrade (University of Puerto Rico, Puerto Rico) 385

Comparison of Battery Degradation in a Microgrid Operating Under Two Different DER Scheduling Strategies
Jan L. Diaz (University of Puerto Rico at Mayaguez, Puerto Rico), Andres Rosales (University of Puerto Rico at Mayaguez, Puerto Rico), Oscar D Garzon (Luma
Energy, Puerto Rico), Cesar A Vega Penagos (University of Puerto Rico at Mayaguez, Puerto Rico), Jesus David Vasquez Plaza (University of Puerto Rico -
Mayagüez Campus, Puerto Rico), Carlos Julian Delgado (University of Puerto Rico Mayaguez, Puerto Rico), Adriana C. Luna Hernández (University of Puerto
Rico Mayaguez, Puerto Rico), Fabio Andrade (University of Puerto Rico, Puerto Rico) 390

Automated Fuel Savings in Hybrid Microgrids With Predictive Optimization
Jonathan Lee (New Sun Road, PBC, USA), Maya Sprouse (New Sun Road, USA), Adrienne Pierce (New Sun Road, USA) 395

Use of Grid-Forming Medium-Voltage Power Electronics Hub in a Microgrid Setting
Fuhong Xie (National Renewable Energy Laboratory, USA), Vikram Roy Chowdhury (National Renewable Energy Laboratory, USA), Kumaraguru Prabakar
(National Renewable Energy Laboratory, USA), Akanksha Singh (National Renewable Energy Laboratory, USA), Jongchan Choi (Oak Ridge National Laboratory,
USA), Aswad Adib (Power Electronics Systems Integration Group Oak Ridge National Laboratory, USA), Joao Onofre Pereira Pinto (Oak Ridge National
Laboratory, USA), Madhu Chinthavali (Power Electronics Systems Integration Group Oak Ridge National Laboratory, USA) 400

Characterization of Hurricane Boundary Layer Winds on Power Towers Using a High-Resolution LES Weather Simulation
Juan P Montoya Rincon (The City College of New York, USA), Harold Gamarro (The City College of New York, USA), Jorge E Gonzalez-Cruz (University at Albany
& The City College of New York, USA) 405

Evaluation of Hosting Capacity Increase Using Smart Inverter Volt-VAr and Volt-Watt Functions
Anny Huaman-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico), Agustin A. Irizarry-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico),
Ricardo Calloquispe-Huallpa (University of Puerto Rico-Mayaguez, Puerto Rico) 410

A Comparison Between Genetic Algorithm and Particle Swarm Optimization for Economic Dispatch in a Microgrid
Ricardo Calloquispe-Huallpa (University of Puerto Rico-Mayaguez, Puerto Rico), Anny Huaman-Rivera (University of Puerto Rico at Mayaguez, Puerto Rico),
Andres F. Ordoñez-Benavides (University of Puerto Rico at Mayaguez, Puerto Rico), Yuly V Garcia (University of Puerto Rico, Mayaguez, Puerto Rico), Fabio
Andrade (University of Puerto Rico, Puerto Rico), Erick Aponte-Bezares (University of Puerto Rico-Maaguez, Puerto Rico), Agustin A. Irizarry-Rivera (University
of Puerto Rico at Mayaguez, Puerto Rico) 415

Evaluation of Current Transformers Impact on Harmonics Caused by High Impedance Faults
Maurício P Silva (University of São Paulo, Brazil), Gabriela N Lopes, Ms. (University of São Paulo, Brazil), José Carlos Vieira (University of Sao Paulo at Sao Carlos,
Brazil) 420

Meteorological Data-Driven Traffic Flow Forecasting Using Intelligent Algorithms
Travis Newbolt (The University of Texas at El Paso, USA), Paras Mandal (University of Texas at El Paso, USA) 425

AI-Based EMT Dynamic Model of PV Systems
Suman Debnath (Oak Ridge National Laboratory, USA), Phani Marthi (ORNL, USA), Qianxue Xia (OAK RIDGE NATIONAL LAB, USA) 430

Simulation of a Holistic Cluster-Based Incentive-Driven Load Flow Control in a Hardware-In-The-Loop Setup
Tobias Blenk (Coburg University of Applied Sciences and Arts, Germany), Christian Weindl (Coburg University of Applied Sciences and Arts, Germany), Timo
Alexander Hertlein (Coburg University of Applied Sciences and Arts & Siemens AG, Germany) 435

Framework of Fragility and Vulnerability Assessment for Power Distribution System Under Hurricane
Miaomiao Li (Michigan Technological University, USA), Qingli Dai (Michigan Technological University, USA) 440

On Learning-Based Model for Dynamic Granular Prediction of Power Outages Under Extreme Events
Tianqiao Zhao (Brookhaven National Laboratory, USA), Endo Satoshi (Brookhaven National Laboratory, USA), Meng Yue (Brookhaven National Lab, USA),
Michael Jensen (Brookhaven National Laboratory, USA), Amy Marschilok (Brookhaven National Laboratory, USA), Brian Nugent (Orange and Rockland Utilities,
USA), Brian Cerruti (Consolidated Edison, USA), Constantine Spanos (Consolidated Edison, USA) 445

Impact of Control on Availability and Cycling of Residential HVAC in a Real-World Experiment
Eve Tsybina (ORNL, USA), Viswadeep Lebakula (ORNL, USA), Jeff Munk (National Renewable Energy Laboratory, USA), Helia Zandi (Oak Ridge National
Laboratory, USA), Justin Hill (Georgia Power, USA) 450

Peak Reduction Using Mode Adjustment of Heat Pump Water Heaters in a Residential Neighborhood
Eve Tsybina (ORNL, USA), Chris Winstead (Radio Systems Corporation, USA), Justin Hill (Georgia Power, USA), Kadir Amasyali (ORNL, USA), Nora Agah (The
University of Texas at Austin, USA), Viswadeep Lebakula (ORNL, USA), Jeff Munk (National Renewable Energy Laboratory, USA), Helia Zandi (Oak Ridge
National Laboratory, USA) 455

The Empirical Effect of Fleet Optimization on Synchronization and Rebound Effects in Heat Pump Water Heaters
Nora Agah (The University of Texas at Austin, USA), Eve Tsybina (ORNL, USA), Viswadeep Lebakula (ORNL, USA), Justin Hill (Georgia Power, USA), Jeff Munk
(National Renewable Energy Laboratory, USA), Helia Zandi (Oak Ridge National Laboratory, USA) 460

Power System Modeling for Hardware-In-The-Loop Testing of A Traveling-Wave-Based Relay
Yagoob Alsharief (Saudi Electricity Company, Saudi Arabia), Muhammed Ijaz (Saudi Electricity Company, Saudi Arabia), Aboutaleb Haddadi (EPRI, USA), Mark
Xue (Utility Automation Solutions, USA), Rahul Kadavil (New York Power Authority, USA) 465

Assessing the Impact of Distributed Generation on Power Distribution Systems
Diego Ortiz-Villalba, Sr. (Universidad de las Fuerzas Armadas ESPE, Ecuador), Miguel Saltos (Universidad de las Fuerzas Armadas ESPE, Ecuador), Henry W Jami,
Sr (Universidad De Las Fuerzas Armadas, Ecuador), Jessica J Tipanluisa (Universidad De Las Fuerzas Armadas, Ecuador) 470

Linear Three-Phase Power Flow for Unbalanced Power Distribution Systems With Distributed Generation and Approximating Distribution
Losses

Miguel Saltos (Universidad de las Fuerzas Armadas ESPE, Ecuador), Diego Ortiz-Villalba, Sr. (Universidad de las Fuerzas Armadas ESPE, Ecuador), Jacqueline
Llanos (Universidad de las Fuerzas Armadas ESPE, Ecuador) 475

6



Performance Assessment of a Centralized Microgrid Controller via a Control Hardware-In-The-Loop Testbed in Southern California Edison
Oscar Gama-Ventura (Southern California Edison (SCE), USA), Hector Camacho Garcia (Southern California Edison (SCE), USA), Mack Knobbe (Southern
California Edison (SCE), USA), Mohsen Hosseinzadehtaher (Quanta Technology, LLC, USA), Farhad Elyasichamazkoti (Quanta Technology, LLC, USA), Mehrdad
Sheikholeslami (Quanta Technology, LLC, USA), Ghazal Razeghi (University of California at Irvine, USA) 480

AC-AC Converter for Wind Power Management
Diego A Gutierrez-Torres (CINVESTAV del IPN, Mexico), Juan M. Ramirez (CINVESTAV-Unidad Guadalajara, Mexico), Jose M Lozano-Garcia (Universidad de
Guanajuato, Mexico) 485

Model and Assessment of Machine Learning for Primary Solar Resource
Edgar Dario Obando (Universidad Nacional de Colombia & National University of Colombia, Colombia), Sandra Carvajal Quintero (Universidad Nacional de
Colombia, Manizales, Colombia), Jairo Pineda (National University of Colombia, Colombia) 490

A Multi-Port Converter: Efficiency and Output Power Analysis
Francisco Javier Arizaga-Ayala (CINVESTAV del IPN, Mexico), Juan M. Ramirez (CINVESTAV-Unidad Guadalajara, Mexico), Janeth Alcala (Universidad de Colima,
Mexico) 495

Analysis of Different BESS Dispatch Strategies to Improve Low-Voltage Distribution Grid Performance
Ana Camila Ferreira Mamede (Federal University of Uberlandia, Brazil), Wendell W Teixeira (Energisa & Reenergisa, Brazil), Rodrigo Nobis da Costa Lima
(Federal University of Uberlandia, Brazil), Kelly Nataly Cunha Silva (Reenergisa, Brazil), Isabela França Novais (Federal University of Uberlandia, Brazil), Alexandre
M Teixeira (Energisa, Brazil), Lucas Rodrigues de Almeida (Federal University of Uberlandia, Brazil), Gustavo M Goulart (Energisa, Brazil), Eduardo Silvério
Tavares (Federal University of Uberlandia, Brazil), Vinícius Martins Buiatti (Federal University of Uberlandia, Brazil), Isaque Gondim (Universidade Federal de
Uberlândia, Brazil), José Rubens Macedo Junior (Universidade Federal de Uberlândia, Brazil) 500

Enhancing Reliability and Resilience via Optimal Transmission Project Scheduling
Hisham Othman (Quanta Technology, USA), Noel Rivera Jr (LUMA Energy, USA), Ali Daneshpooy (Quanta Technology, USA), Yaoyu Wang (Quanta Technology,
USA), Khash Mahani (Quanta Technology, USA), Yixiang Gao (Quanta Technology, USA), Geoffrey Kan (Quanta Technology, USA) 505

AC Dynamic Transmission Expansion Planning Using Memetic Algorithms
Carlos A. Luna (University of Cuenca, Ecuador), Martin S. Carangui (University of Cuenca, Ecuador), Santiago P. Torres (University of Cuenca, Ecuador), Jose Jara-
Alvear (University of Azuay, Ecuador), Ximena P. Gavela (Escuela Politécnica Nacional, Ecuador), Lorena Siguenza-Guzman (University of Cuenca, Ecuador),
Daniella Ballari (University of Azuay, Ecuador), Ana Zurita (CELEC EP, Ecuador) 510

Hybrid AC/DC Static Transmission Expansion Planning Using a New Efficient Iterated Greedy Algorithm
Jorge E. Idrovo (University of Cuenca, Ecuador), Mateo D. Llivisaca (University of Cuenca, Ecuador), Santiago P. Torres (University of Cuenca, Ecuador), Christian
Blum (Artificial Intelligence Research Institute, Spain), Hakan Ergun (KU Leuven Electa, Belgium), Dirk Van Hertem (ESAT -- KULeuven, Belgium), Jose Jara-Alvear
(University of Azuay, Ecuador), Ximena P. Gavela (Escuela Politécnica Nacional, Ecuador), Daniella Ballari (University of Azuay, Ecuador), Miguel Torres (Espol,
Ecuador), Ana Zurita (CELEC EP, Ecuador), Fabian M. Calero (CELEC EP, Ecuador), Rommel Aguilar (CELEC EP, Ecuador), Jhery Saavedra (CELEC EP, Ecuador) 515

Wind Speed Prediction Study: Practical Application of ANN to Energy Production in Brazilian Territory
Michel Braulio de Oliveira (Mackenzie Presbyterian University, Brazil), Valdomiro Vega-García (Mackenzie Presbyterian University, Brazil) 520

7




