2023 IEEE International
Symposium on Sensorless Control
for Electrical Drives (SLED 2023)

Seoul, South Korea
16 — 18 August 2023

‘@ IE E E IEEE Catalog Number: CFP23SLE-POD
° ISBN: 979-8-3503-3543-9



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: CFP23SLE-POD
ISBN (Print-On-Demand): 979-8-3503-3543-9
ISBN (Online): 979-8-3503-3542-2
ISSN: 2166-6725

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

Investigation of Pulsating Vector Excitation Saliency-Based Rotor Position Estimation Method in
CUITENE-SOUICE INVETITEIS ..iiiiiiiiiiiiiieie e 1
Renato Amorim Torres, Hang Dai, Thomas Jahns, Bulent Sarlioglu, Woongkul Lee

Multi-Channel Neural Networks-Based Thermal Monitoring of Electric MOtor ...........ccocvvirviieiiineneneneneins 9
Jaehoon Shim, Jonghun Choi, Sangwon Lee, Jung-Ik Ha

Iron Loss Reduction Method of V/F Control for Switched Reluctance MOtOr...........oovvvviiiieiiiiiiiiieieee i, 15
Hirotaka Kato, Hiroki Watanabe, Jun-Ichi Itoh

Restart Strategy for Sensorless PMSM Drive with Single Zero Voltage Vector in Railway
APPLICALION ... Rt bRt er e 21
Fei Du, Jian Li, GuoFeng Li

Implementation of AC Current-Sensor-Less Control and High-Frequency Modulation of an All-SiC
CUrrent SOUICE INVEITET ......cviiviiiiiiiiic s 28
Yonghwa Lee, Alberto Castellazzi

Improved Predictive Torque Control with Unidirectional Voltage Vector Selection of PMSM Fed by
Three-Level Neutral-Point-Clamped INVEITET .........cceiiiiiiiiiiiiiici e 35
Ibrahim Mohd Alsofyani, Kyo-Beum Lee

V/f Control Method for Pulsating Torque Reduction in a Single Phase Induction Motor..........cccccvevvervnrinninns 41
Seung-Cheol Choi, Jung-Han Kim, Young-Doo Yoon, Chan-Ook Hong, Cheol-Hyun Park,
Joo-Hyun Cho

Sensorless Control of PMSM Based on Hybrid Extended State ObSErver..........ccccovvviiiiiiiiiiiicenene e 47
Van Nam Nguyen, Dong-Choon Lee

Static Friction Torque Estimation for Robot Manipulators Using a Data-Driven Approach............ccocoevvinenne. 53
Jaehoon Shim, Sangwon Lee, Daesung Jeon, Jung-lk Ha

A Virtual Space Model Based on Torque Gradient of IPMSMs with Nonlinear Characteristics..............c.cov... 58
Takumi Ohnuma

Zero-Position Offset Calibration of PMSM Based on I/f Control Strategy and Slide Mode Observer
for Electric POWET StEEriNg SYSIEIM ......cviiviiriiiiiiiiiiiieie ittt r et nr e arenne e 62
Yingzhe Wu, Hui Li, Lisheng Wang, Shan Yin

Simple Rotor Polarity Reversal Recovery in EV Traction Motor Sensorless Control...........ccccocvvveriennenneenne. 68
Myeong-Won Kim, Jung-Wook Park

Sensorless Control of High-Speed Surface Permanent Magnet Synchronous Motors for Enhanced
Dynamic PErfOrMAanCE ...........coiiiiiiiiieie ittt r et 74
Shun Lan, Jian Li

Improved Hybrid Current Regulation for Interior PMSM Drives Subjected to Internal/External
DISEOTEIONS ...t e e bbb s h bbb 80
Sadeq Ali Qasem Mohammed, Kyo-Beum Lee

Estimation of d-q Inductances and Initial Rotor Position Considering Voltage Distortions in High-
Speed Motors for Air Compressors of Fuel-Cell SYStemS........ccviuiiiiiiriie i 86
Min Seong Lee, Sang Gyu Lee, Sung Ho Kang, Young Doo Yoon



Flux Saturation Model Using Arctangent and Logarithm Functions Considering the Flux
Characteristics of Synchronous Reluctance Machines ............ccoveiiiiiiiiiiieniesieseee e 92
Tae-Gyeom Woo, Hyun-Jun Lee, Young-Doo Yoon

Modified Phase-Shift PWM for Common-Mode Voltage Reduction in PMSM Drives Fed by Five-
| B 3 NN S O § 0N g ) SRS 98
Samer Saleh Hakami, Kyo-Beum Lee

Efficient Fault Detection for Open Circuit Faults in HANPC Inverters Using Artificial Neural
Network for Motor DIrive APPLICALIONS ........oiviiuieriieiieie sttt sttt e e b e e sreen e neesneesne e 104
Laith M. Halabi, Hasan Ali Gamal Al-Kaf, Kyo-Beum Lee

Full-Speed Sensorless Control Scheme for Permanent Magnet Synchronous Motor Using Artificial
INEUIAL INETWOTK ...ttt bbbt e bt bt e e he e eb e e e b e e bt e st e e st e shbesb e e sbeesbeenbeeneeenne 110
Hasan Ali Gamal Al-Kaf, Sadeq Ali Qasem Mohammed, Kyo-Beum Lee

Analysis of Static Eccentricity on the Position Estimation of Zero-Sequence Voltage Based
SeNSOTIESS TECHNIGUES ....e.veiviiiieiieice et r e n e r e r e e e s e r e re e reenreenne s 116
Carsten Klein, Niklas Konig, Marco Palmieri, Matthias Nienhaus, Emanuele Grasso

Zero Voltage Vector Based Initial Magnet Polarity Identification Strategy of PMSM Drives ...........ccoceeveeee 123
Kairan Wang, Guogiang Zhang, Rundong Li, Yang Hua, Gaolin Wang, Dianguo Xu

Online Inductance Identification for PMSM Sensorless Control Immune to Position Error.........ccccccovvvnnee. 129
Jiging Xue, Qiwei Wang, Gaolin Wang, Guogiang Zhang, Dianguo Xu

Evaluation of an Induction Machine's Differential High Frequency Inductance for Self-Sensing
Control Considering Iron SAtUration .........ccciiiiiiiiiiie i e s 135
Constantin Schepe, Bernd Ponick

Self-Sensing Control of a PMSM Used for an Automotive Application with a Novel Rotor Position
Estimator Based on the Back-Electromotive FOTCE........ciuiiiiiiiiieiie et 142
Viktor Willich, Axel Mertens

Sensorless Control of a Two-Phase Linear PMSM Exploiting PWM-Induced Current Ripples...............c..... 149
Joshua Summa, Niklas Konig, Matthias Nienhaus, Emanuele Grasso

Sensorless Drive for Wound Rotor Synchronous Generator with Brushless Excitation System in
Maritime DC MICTOZIIA ....eviriieiiieiiei ettt bbbttt ne bbbt e e e e nn e n et nne s 155
Jonghun Yun, Sanggi Ko, Seung-Ki Sul, Woojae Park, Sanghyun Kim

A Practical Position Sensorless Control of Long-Cable-Fed PMSM Drives with a Sine-Wave Filter
for Electrical SUDMErSIible PUMPS ......ooiviiiiiiiiiiiieicie et 159
Hanyoung Bu, Younghoon Cho

Analysis of Pulse Width Modulation Methods for PMSM Sensorless Control Based on Current
DEriVAtIVE IMEASUICITICNL ......eviitietieitietie st stee st este ettt e ste e sbe e beesbeesbesbeesbeesbeeabeeneeameeeaeeabeebeenbeasbeeseeseeesbeeneeannas 166
Gyu Cheol Lim, Juwon Lee, Byung Ryang Park, Jung-lk Ha

DC Current Sensing Drive Scheme for Ultra-Low Inductance PMSMs with Enhanced Low-Speed
o0 o) 4 T2 4 o1 SR 171
Kahyun Lee, Hyeon-Gyu Choi

Speed-Adaptive Full-Order Observer Revisited: Closed-Form Design for Induction Motor Drives................ 177
Lauri Tiitinen, Marko Hinkkanen, Lennart Harnefors



Comparison of Different Compensation Methods of the Mutual Inductance for Self-Sensing

Niklas Himker, Georg Lindemann, Axel Mertens

Torque Ripple Suppression Technique of High-Frequency Signal Injection Sensorless Control..................... 191
Hyun-Jun Lee, Je-Eok Joo, Young-Doo Yoon

Hexa-Active Vector Pulse Width Modulation in IPMSM Sensorless Drives Using Single DC-Link
CUITENE SEISOT ...ttt bbb b e e e e e e b e e b e b e e b e bbb bbb e b e b se s 197
Byung Ryang Park, Gyu Cheol Lim, Yongsu Han, Jung-lk Ha

Author Index





