
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP15PRE-POD 
978-1-5090-1718-8 

2015 IEEE International 
Symposium on Predictive Control 
of Electrical Drives and Power 
Electronics (PRECEDE 2015) 

Valparaiso, Chile 
5 – 6 October 2015 



 
 
 
 
 
 
 
Copyright © 2015 by the Institute of Electrical and Electronic 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 publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP15PRE-POD 
ISBN (Print-On-Demand):  978-1-5090-1718-8 
ISBN (Online):   978-1-5090-1717-1 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
 
 

Online Optimization of Current Distortion for MV Drives Based on Stator Flux Trajectory 
Predictions.............................................................................................................................................................................. 3

R. Fotouhi, A. Sorokin, R. Kennel, H. Mouton 
 

Finite Control Set MPC with High Frequency Injections for Sensorless Position and Speed Estimation 
of a PMSM.............................................................................................................................................................................. 9

V. Muzikova, T. Glasberger, V. Smidl, Z. Peroutka 
 

Modulation Strategy for a Dual Active Bridge Converter Using Model Predictive Control......................................... 15
O. Yade, J. Gauthier, X. Lin-Shi, M. Gendrin, A. Zaoui 

 

Multiobjective Fuzzy Predictive Torque Control of an Induction Machine fed by a 3L-NPC Inverter....................... 21
C. Rojas, S. Kouro, M. Perez, Lf. Villarroel 

 

Reduced Switching Frequency Operation of Power Converters Using Virtual Model Based MPC............................. 27
M. Perez, C. Garcia 

 

Novel Ripple Reduced Direct Model Predictive Control of Three-level NPC Active Front End With 
Reduced Computational Effort .......................................................................................................................................... 32

Z. Zhang, H. Fang, R. Kennel 
 

Predictive Control of an Indirect Matrix Converter Operating at Fixed Switching Frequency and 
Unbalanced AC-Supply ....................................................................................................................................................... 38

M. Rivera, C. Uribe, L. Tarisciotti, P. Wheeler, P. Zanchetta 
 

Frequency Spectrum Shaping using Finite Control Set MPC with LQ Lookahead ...................................................... 44
V. Smidl, S. Janous, Z. Peroutka 

 

Predictive Control Algorithm to Achieve Power Balance of Cascaded H-Bridge Converters ...................................... 49
R. Aguilera, Y. Yu, P. Acuna, G. Konstantinou, C. Townsend, B. Wu, V. Agelidis 

 

Predictive Current Limiter for LQ based Control of AC Drives..................................................................................... 55
V. Smidl, V. Macha, S. Janous, Z. Peroutka 

 

MPC With Analytical Solution And Integral Error Feedback For LTI MIMO Systems And Its 
Application To Current Control Of Grid-Connected Power Converters With LCL-Filter .......................................... 61

C. Hackl 
 

Direct Model Predictive Current Control of Quasi-Z-Source Inverters ......................................................................... 67
A. Ayad, P. Karamanakos, R. Kennel 

 

Using Assignment Figures to Evaluate Cost Functions in Predictive Inverter Control................................................. 73
U. Ammann 

 

Predictive Current Control Of A Four-Wire, Active Power Filter For An Unbalanced Utility Load Of 
Metro Railway...................................................................................................................................................................... 79

I. Araujo-Vargas, S. Salas-Duarte, J. Ramirez-Hernandez, B. Del-Muro-Cuellar, M. Rivera 
 

An Impedance Control using a Finite Control Set Model Predictive Controller ........................................................... 85
M. Gendrin, J. Gauthier, X. Lin-Shi 

 

Direct Model Predictive Control Strategy for Multi-Phase Thyristor Matrix Converters............................................ 91
M. Leuer, M. Lonneker, J. Bocker 

 

Direct Model Predictive Control of Three-Level NPC Back-to-Back Power Converter PMSG Wind 
Turbine Systems Under Unbalanced Grid ........................................................................................................................ 97

Z. Zhang, R. Kennel 
 

Current Control and Reactive Power Minimization of a Direct Matrix Converter Induction Motor 
Drive with Modulated Model Predictive Control............................................................................................................ 103

M. Vijayagopal, L. Empringham, L. Lillo, L. Tarisciotti, P. Zanchetta, P. Wheeler 
 

Finite-Control-Set Model Predictive Control with a Fixed Switching Frequency vs. Linear Control for 
Current Control of a Single-leg Inverter ......................................................................................................................... 109

M. Tomlinson, T. Mouton, R. Kennel 
 

Implementation of Various Balancing Control Methods for Flying-capacitor Power Amplifiers .............................. 115
M. Caris, H. Huisman, J. Duarte 

 

Predictive Control of Four-Leg Power Converters......................................................................................................... 121
V. Yaramasu, M. Rivera, B. Wu, J. Rodriguez 

 

Author Index 




