2024 International Symposium on
Electromobility (ISEM 2024)

Guadalajara, Mexico
18-20 September 2024

.O I E E E IEEE Catalog Number: CFP24CG4-POD
° ISBN: 979-8-3503-5468-3



Copyright © 2024 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: CFP24CG4-POD
ISBN (Print-On-Demand): 979-8-3503-5468-3
ISBN (Online): 979-8-3503-5467-6

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



ISEM 2024 Table of Contents
Table of Contents

Assessment of multi-phase IPM for low-voltage battery electric powertrain................ 1

Irving S. Aguilar-Zamorate, Raffaele Manca, Stefano Favelli, Eugenio Tramacere,
Renato Galluzzi and Andrea Tonoli

Comparison of four liquid-cooling strategies for in-wheel motors.......................... 7

Irving S. Aguilar-Zamorate, Marius Pakstys, Renato Galluzzi, Luis Ibarra and Nicola
Amati

Double PI-PBC for a Fuel Cell System with a Hybrid Energy Storage System ............ 14

Carlo A. Beltran, Luis H. Diaz-Saldierna, Rafael Cisneros, Panfilo R.
Martinez-Rodriguez, Gerardo Escobar and Diego Langarica-Cordoba

Simulation-based methodology for the design of a Linear Induction Motor for a
transport application . .. ... ..o i 20

Angel Campoy and Carlos Renato Vazquez

Collision-Cones-Based Nonlinear-Controller for Obstacle-Avoidance with Improved
COonETOl GaAINIS . . v vttt ettt e et e ettt e e e e 26

Riccardo Cespi and Stefano Di Gennaro
Bio-inspired explainable neuromorphic controller for path tracking and obstacle evasion

using an array of Hindmarsh-Rose neurons ........... ... ... i i 32

Julio S. De La Trinidad-Rendon, Jorge A. Reyes-Avendano and Hugo G.
Gonzalez-Hernandez

Isolated DC-DC converter with hysteresis-based single phase-shift control................. 38

Pedro Martin Garcia Vite, Jesius Eduardo Pedraza Barrén, Jose J. Chavez, Francisca
Herndndez Angel and Ana Lidia Martinez Salazar

Interleaved improved super-boost converter for fuel-cell vehicle power system ............. 44
Enrique Garza Arias, Jesus FElias Valdez Resendiz, Julio César Rosas Caro, Edgar
Daniel Silva Vera and Daniel Guillén Aparicio

Multi-objective optimization methodology to select electric motor and battery pack

using real drive-CYCles. . ... 49

Pedro S. Gonzdlez-Rodriguez, Jorge Lozoya-Santos, Hugo G Gonzalez-Hernandez,
Julio Sebastian De La Trinidad-Rendon, L.C. Féliz-Herrdn and Juan Carlos Tudon
Martinez

Real energy efficiency of electric and diesel buses fleet ........ ... ... .o it 56
Jose I Huertas, Oscar S. Serrano-Guevara, Franco Quezada and Felipe Vasquez

Numerical Error Analysis in a PWM-Driven Real-Time Simulator: a Buck Converter

CaSe SHUAY - . e ettt et 61
Luis Ibarra, Jesius Camacho and Pedro Ponce

Design optimization of a PMSM stator for powertrain applications considering NVH

DERAVIOT . . 67

Esteban Luzardo, Renato Galluzzi, Gerardo Escobar and Javier Juarez



ISEM 2024 Table of Contents

Hammerstein Models for Rotor and Winding Temperature Estimation of a Permanent
Magnet Synchronous Motor .. .....c. .o 74

Erick Azel Martinez Rios, Irving S. Aguilar-Zamorate, Saulius Pakstys, Renato
Galluzzi and Nicola Amati

Overview on angular position sensing for powertrain applications......................... 82
Raul Morazan, Renato Galluzzi and Luis Ibarra

Analysis of the SPS Modulation Technique for Bidirectional Dual Active Bridge
Converter in Electric Vehicles .. ... ... e 89

Jesus Eduardo Pedraza Barrén, Pedro Martin Garcia Vite, Crescencio Garcia
Giliendulain, Luis Fortino Cisneros Sinencio, Rafael Castillo Gutiérrez and Liliana
Elizabeth Arvizu Rodriguez

A passivity-based controller for a battery charger using a high reduction ratio step-down
(€03 8723 11 PP 95

Christopher Jesus Rodriguez-Cortes, Panfilo Raymundo Martinez-Rodriguez, Diego
Langarica-Cdrdoba, Gerardo Escobar, Jose M. Sosa, David Reyes-Cruz and Angel
Hernandez Gomez

Core Loss Estimation of a 180 A, 150 kHz Planar Inductor for a High-Density DC-DC
L7071 1<) 101

Hillary Rodriguez Félixz, Ismael Araujo Vargas, Brenda Angélica Herrera Aparicio,
José Francisco Villegas Alcaraz, Maria Elena Noriega Gonzdlez and Nancy
Mondragon Escamilla

Performance Analysis of Field Oriented Control Under Parametric Variations of a PMSM 107
Angel Romero Laguna, Luis Ibarra and Renato Galluzzi

A 11.2 kWh LiPo Battery Hybrid Balancer Converter: Implementation and Trade-off..... 113

Reyna Karina Salgado Cristébal, César David Téllez Uribe, Ismael Araujo-Vargas,
Nancy Mondragén Escamilla, José Francisco Villegas Alcaraz and Samuel Pérez
Rodriguez

Volume pile estimation in irregular terrains via Drones: A Case Study in the Metal
IndUSt Ty - 119

Leonardo Sanchez, Victor Chapela, Kristel Murillo and Riccardo Cespi

Comparative Study of CO2 Emissions from the use of Electric and Hybrid Vehicles in
Four Different COuntries. . ... .....ou oo 125

Andrea Sdnchez and Julian Penia

Implementation of a Peak-Current-Control for a Buck-Boost Converter Using as a

Battery Balancer. ... ..o 129
César David Tellez Uribe, Reyna Karina Salgado Cristobal, Nancy Mondragon
Escamillla, Ismael Araujo-Vargas, José Francisco Villegas Alcaraz and Samuel Pérez
Rodriguez

E-scooter driving behaviour analysis using BEAM data: a case study from Brisbane,
Australia. . ..o 135

Dominic Tjong, Adriana-Simona Mihaita, Tuo Mao, Khaled Saleh and Luis Carlos
Félix Herran



ISEM 2024 Table of Contents

Improved Interleaved Boost Converter with Reduced Inductors........................... 141
Jesus E. Valdez-Resendiz, Edgar D. Silva-Vera, Julio C. Rosas Caro and Fernando
Davalos Hernandez





