
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP11SDE-PRT 
978-1-4244-9301-2 

2011 IEEE International 
Symposium on Diagnostics  
for Electric Machines,  
Power Electronics & Drives 
 
(SDEMPED 2011) 

Bologna, Italy 
5 – 8 September 2011 



iv 
 

Table of Contents 

RS1-P1 Rotor Faults 

Detection of Broken Outer Cage Bars for Double Cage Induction Motors under the Startup 
Transient 
Jose Antonino-Daviu, Martin Riera-Guasp, Joan Pons-Llinares, Jongbin Park, Sang Bin Lee, 
Jiyoon Yoo, Christian Kral 

1 
 

Separating Inherent Asymmetries from High Sensitivity Rotor Bar Fault Indicator  
Goran Stojičić, Peter Nussbaumer, Gojko Joksimović, Mario Vašak, Nedjeljko Perić, Thomas M. 
Wolbank 

9 

A New PQ Method to Diagnose Rotor Faults in Three-Phase Induction Motors Coupled to Time-
Varying Loads 
Sérgio M. A. Cruz, Flávio Gaspar 

16 

An Insightful Geometrical Interpretation of  Spectral Components of the Physical Quantities 
Involved in Induction Machines Rotor Faults 
C. Concari, G. Franceschini, C. Tassoni 

24 

Application of Higher Order Spectral Analysis for Rotor Broken Bar Detection in Induction 
Machines 
Lotfi Saidi, Graduate Student Member IEEE, Humberto Henao, Senior Member IEEE, Farhat 
Fnaiech, Senior Member IEEE, Gérard-André Capolino, Fellow IEEE, and Giansalvo 
Cirrincione, Member, IEEE 

31 

Monitoring and Diagnosis of Failures in Squirrel-Cage Induction Motors Due to Cracked or 
Broken Bars 
A. O. Di Tommaso, R. Miceli IEEE Member, G. Ricco Galluzzo 

39 

SS3-P2 Measurement Methods and Instrumentation for Monitoring 
and Diagnostics 

Analysis, Modeling and Simulation of Static Eccentric Reluctance Synchronous Motor 
T. Ilamparithi, S. Nandi 

45 
 

Unsupervised deviation detection by GMM – A simulation study 
M. Svensson, T. Rögnvaldsson, S. Byttner, M. West, B. Andersson 

51 

A Virtual Instrument for On-Line Evaluation of Alternator's Shaft Misalignments through ICSVA 
(Internal Current Space-Vector Analysis) 
Claudio Bruzzese, Member, IEEE 

55 

A Sensor to Detect the DC Bias of Distribution Power Transformers 
Giampaolo Buticchi, Student Member, IEEE, and Emilio Lorenzani, Member, IEEE 

63 

Real Scale Experimental Devices for Stator Core Fault Analysis  
R. Romary, C. Demian, P. Schlupp, J.Y. Roger, T. Szkudlapski  

71 

Diagnostic System for On-line Detection of Rotor Faults in Induction Motor Drives 
R. Fišer, H. Lavric, V. Ambrožic, M. Bugeza 

77 

 

RS2-G1 Stator Faults 

Behavior of Multiphase Induction Machines with Unbalanced Stator Windings 
L. Zarri, M. Mengoni, Y. Gritli, A. Tani, F. Filippetti, G. Serra, D. Casadei 

84 

Stator Winding Fault Detection in Induction Motor Drives Using Signal Injection 
G. R. Bossio, C. H. De Angelo, P. M. de la Barrera, J. A. Solsona, G. O. Garcıa and M. I. Valla 

92 

Stator Core Faults Detection on Induction Motor Drives Using Signal Injection 
P. M. de la Barrera, Member, IEEE and G. R. Bossio, Member, IEEE 

98 

On-line detection of stator and rotor faults occurring in induction machine Diagnosis by 
parameters estimation 
Im`ene Ben Ameur Bazine, Slim Tnani, Thierry Poinot, Gerard Champenois Member, IEEE and 
Khaled Jelassi 

105 

Stator Line Current Spectrum Content of a Healthy Cage Rotor Induction Machine 113 



v 
 

Gojko Joksimović, Jakša Riger, Thomas Wolbank, Nedjeljko Perić, Mario Vašak 
Using Only the DC Current Information to Detect Stator Turn Faults in Automotive Claw-pole 
Alternators 
Siwei Cheng, Yilu Zhang, Stephen Nawrocki, Thomas G. Habetler, and Mutasim Salman 

119 

RS3-G2 Power Electronics 1 

Fault-Tolerant Operating Analysis of a Quad-Inverter Multiphase Multilevel AC Motor Drive 
G. Grandi, Y. Gritli, F. Filippetti, and C. Rossi, 

126 

Health Monitoring of POL Converter using Digital PWM Controller 
J.K. Bhambra, S. Perinpanayagam, C. Taurand, S. Peyrat  

133 

A New ZVT-PWM Boost Converter with Active Snubber Cell 
H. Bodur, S.Cetin, G.Yanık 

139 

Implementation of diagnostics functions in the IGBT drivers, part 1. – Diagnostics 
J. Knobloch, B. Klima, Z. Nouman, M. Pochyla 

145 

Implementation of diagnostics functions in the IGBT drivers, part 2. – HW implementation 
B. Klima, J. Knobloch, Z. Nouman, M. Pochyla 

149 

  
 

RS4-P3 Miscellaneous Diagnostic Applications I 

Combined Electromagnetic and Thermal Design Platform for Totally Enclosed Induction 
Machines 
L. Popova, J. Nerg, J. Pyrhönen 

153 

Influence of Harmonic Voltage Distortion on Asynchronous Generators 
C. Debruyne, J. Desmet, B. Vervish, S. Derammelaere, L. Vandevelde 

159 

Thermal Analysis of Dual Three–phase Machines Under Faulty Operations 
Massimo Barcaro, Luigi Alberti and Nicola Bianchi 

165 

Improving the Reliability of Electrical Drives through Failure Prognosis 
Elias Strangas, Selin Aviyente, John Neely, S. Sajjad H. Zaidi 

172 

Determination of peak locations and amplitudes for automated interpretation of spectra 
Michal Orkisz 

179 

Reconfigurable Instrument for Power Quality Monitoring in 3-Phase Power Systems 
Rene J. Romero-Troncoso, Member, IEEE, Eduardo Cabal-Yepez, Member, IEEE, Arturo 
Garcia-Perez, Member, IEEE, Roque A. Osornio-Rios, Member, IEEE, Ricardo Alvarez-Salas, 
Member, IEEE, David Granados-Lieberman 

186 

 

SS4-1-P4  Fault Modeling in Electrical Machines, Power Electronics and 
Drives 

Finite Element Diagnosis of Rotor Faults in Induction Motors based on Low Frequency 
Harmonics of the Near-Magnetic Field 
A. Ceban, V. Fireteanu, R. Romary, R. Pusca and P. Taras 

192 

Influence of Pole-Pair Number and Rotor Slot Number on Effects Caused by Cage Faults 
T. J. Sobczyk, W. Maciołek 

199 

Study of Cardioid-Shaped Loop Current Space Vector Trajectories for Rotor Eccentricity 
Detection in Power Synchronous Machines 
Claudio Bruzzese, Member, IEEE 

205 
 

Pseudo-Salient Model of Induction Machine with Broken Rotor Bars 
K. Drobnic, M. Nemec, D. Makuc, R. Fišer, and V. Ambrožic 

213 

Fault Diagnosis for Power Electronic Inverters: A Model-Based Approach 
Marjan Alavi, Ming Luo, Danwei Wang, and Danhong Zhang 

221 

Model Based Approach in Fault Detection and Diagnosis for DC Motor 
P. Dobra, M. Truşcă, I. V. Sita, R. A. Munteanu, M. Munteanu 

229 

 



vi 
 

RS5-G3 Permanent Magnet Machines 

 
A New Approach to Diagnostics for Permanent-Magnet Motors in Automotive Powertrain 
Systems 
Andrea Flach, Florian Draeger, Mohamed Ayeb, Ludwig Brabetz 

234 

Analysis of Demagnetization Faults in Surface-Mounted Permanent Magnet Synchronous Motors 
with Symmetric Windings 
J. Urresty, J. Riba, H. Saavedra1 and J. Romeral 

240 

Efficient Pole-Arc Coefficients for Maximum No Load Flux Linkage in Axial Flux Permanent 
Magnet Machines 
A. P. Ferreira, A. F. Costa 

246 

Relationship between Rotor Losses and Size of Permanent Magnet Machines 
Nicola Bianchi, Senior Member, IEEE, Dario Durello and Alessandro Fasolo 

251 

A parameter estimation method for on-line failure detection in permanent magnet AC-brushless 
motors having current-dependent parameters 
Andrea Del Pizzo, Ivan Spina, Uwe Schäfer, Lorenz Taus Beti 

258 

Behavior of a Five-Phase Surface-Mounted Permanent Magnet Motor Under Magnet 
Demagnetization 
A. Tani, L. Zarri, M. Mengoni, G. Serra, D. Casadei, F. Filippetti 

265 

 

SS2-G4 Endurance and Diagnosis of Insulation Systems Subjected to 
Power Electronics Voltage Waveforms 

 
Electrical Ageing Modeling of the Insulation of Low Voltage Rotating Machines Fed by Inverters 
with the Design of Experiments (DoE) Method 
Nadine Lahoud, Jérôme Faucher, David Malec, Pascal Maussion 

272 

Electrical Aging Tests on Different Nanostructured Enamels Subjected to Severe Voltage 
Waveforms 
Francesco Guastavino, Alessandro Ratto, Eugenia Torello, Giovanna Biondi, Giovanni Loggi, 
Andrea Ceci 

278 

PD Activity Inside Random Wire Wound Motor Stator Insulation and Early Failures: a Case 
Study Analysis 
F. Guastavino, A. Dardano, E. Torello, G. F. Massa, 

283 

The influence of PWM voltage waveforms on induction motor insulation systems: perspectives 
for the end user 
A. Cavallini, G. C. Montanari, D. Fabiani and M. Tozzi 

288 

Electro-Thermal Ageing in Lifetime Estimation of Hydroelectric Generator Stator Windings 
Voitto I. J. Kokko 

294 

 

RS6-P5 Tools for Diagnostics 1 

 
Rotor faults diagnosis in synchronous generators using feature selection and nearest neighbors 
rule 
M. Biet, A. Bijeire 

300 

Evaluation of the Amplitudes of High-Order Fault Related Components in Double Bar Faults 
M. Riera-Guasp, J. Pons-Llinares, F. Vedreño-Santos, J.A. Antonino-Daviu, M. Fernández 
Cabanas 

 
 

307 
Faults Classification of Induction Machine Using an Improved Ant Clustering Technique 
A. Soualhi, member, IEEE, G. Clerc, Senior member, IEEE, and H. Razik, Senior member, IEEE 

316 

Some Digital Signal Processing Techniques for Induction Machines Diagnosis 
Shahin Hedayati Kia, Humberto Henao, Senior Member, IEEE, Gérard-André Capolino, Fellow, 
IEEE 

322 

Wavelet-LDA-Neural Network Based Short Circuit Occurrence Detection in Induction Motor 330 



vii 
 

Winding 
D. A. Asfani, Syafaruddin, M. H. Purnomo T. Hiyama 

 

RS7-P6 SS1 - Electromagnetic interference measurements for failure 
and aging diagnostics in power electronics and electrical drives + 
Power Electronics 2 

 
A New Fault Tolerant NPC Converter System for High Power Induction Motor Drives 
Stefano Farnesi, Paolo Fazio, and Mario Marchesoni 

337 

Magnetic near-field measurement for FDI of ZVS Full Bridge Isolated Buck Converter  
François Guerin, Cécile Labarre, Dimitri Lefebvre  

344 

Survey of models and reference data for prediction of e.m. field emissions from electrical 
machinery 
A. Mariscotti, A. Ogunsola, L. Sandrolini 

350 

Development of a leakage flux measurement system for condition monitoring of electrical drives 
L. Frosini, A. Borin, L. Girometta, G. Venchi 

356 

Single Power Switch Open-Circuit Fault Diagnosis in Voltage-Fed PWM Motor Drives by the 
Reference Current Errors 
Jorge O. Estima, Member, IEEE, and A. J. Marques Cardoso, Senior Member, IEEE 

364 

Novel PLL Scheme for Grid Connection of Three-Phase Power Converters 
Osley López González and Giuseppe Buja 

372 

 

RS8-G5 Adjustable Speed Drives and Power Converters 

 
Detection of Airgap Eccentricity for Permanent Magnet Synchronous Motors based on the d-axis 
Inductance 
Jongman Hong, Sang Bin Lee, Christian Kral, and Anton Haumer 

378 

Position Control of Faulted Six-Phase Induction Machine using Genetic Algorithms  
M. Moghadasian, R. Kianinezhad,  F. Betin,  A. Yazidi, V. Lanfranchi, G.A. Capolino 

385 

Multiple Fault Detection through Information Entropy Analysis in ASD-fed Induction Motors 
Eduardo Cabal-Yepez, Member, IEEE, Rene J. Romero-Troncoso, Member, IEEE, Arturo 
Garcia-Perez, Member, IEEE, Roque A. Osornio-Rios, Member, IEEE, Ricardo Alvarez-Salas, 
Member, IEEE. 

391 

Multiple Open-Circuit Fault Diagnosis in Voltage-Fed PWM Motor Drives Using the Current 
Park’s Vector Phase and the Currents Polarity 
Nuno M. A. Freire, Jorge O. Estima, A. J. Marques Cardoso 

397 

Sensorless Control for Buried Magnet PMSM Based on Direct Flux Control and Fuzzy Logic 
P. Thiemann, C. Mantala, T. Mueller, R. Strothmann, E. Zhou 

405 

Inverter Fault-Identification for VSI Motor Drives 
A. Gaeta, G. Scarcella, G. Scelba, S. De Caro, A. Testa 

413 

 

RS9-G6 Materials, tests and models for predictive maintenance 

 
SAC Soldering Material: a proposal of a New Multi-Stress Accelerated Life Model 
Marcantonio Catelani, IEEE Member, Valeria L. Scarano, IEEE Member 

420 

Evaluation of the electrical properties of epoxybased nanocomposites for motor insulation 
Biagio De Vivo, Patrizia Lamberti, Raffaele Raimo, Vincenzo Tucci, Liberata Guadagno 
Luigi Vertuccio, Vittoria Vittoria 

426 

Thermal analysis of a five-phase motor under faulty operations 
Nicola Bianchi, Emanuele Fornasiero, and Silverio Bolognani 

431 

On-line Transformer Diagnostic Methods Synergy Based on Discharge and Vibration Events 437 



viii 
 

Measurements and Location 
Y.P. Aksenov, I. V. Yaroshenko, A. V. Andreev, G. Noé 
A Coil Model for Voltage Distribution and Electrical Insulation Analysis 
F. Castelli-Dezza, Member IEEE, M. M. Maglio, Student Member IEEE 

444 

Simplified Hybrid PD Model in Voids 
G. Ala, R. Candela, P. Romano, F. Viola 

451 

 

RS10-P7 Mechanical Faults 

 
Detection of Eccentricity and Bearings Fault Using Stray Flux Monitoring 
O. Vitek, M. Janda, V. Hajek, P. Bauer 

456 

Calculation of Bearing and Common-Mode Voltages for the Prediction of Bearing Failures 
Caused by EDM Currents 
Oliver Magdun, Yves Gemeinder, Andreas Binder, Senior Member, IEEE, and Kersten Reis 

462 

Identification of eccentricity related-faults characteristic frequencies in induction motors using a 
programmable power source 
Oscar Duque-Perez, Daniel Morinigo-Sotelo, Marcelo Perez-Alonso, Alicia Rodriguez-Carrascal, 
Luis A. Garcia-Escudero 

468 

Analysis and remedies for torsional oscillations in rotating machinery 
Arkadiusz Dutka and Michal Orkisz 

474 

Motor Bearing Diagnostics Performed by  Means of Laser Vibrometer 
A. Dzwonkowski, L. Swędrowski 

482 

Two Independent Methods for Power Transformers Vibration Control 
Y. P. Aksenov, A. P. Proshletsov 

487 

 

SS6-1-P8  Applications of Fuzzy Logic and Artificial Neural Networks in 
Monitoring and Diagnostic in Electric Power Systems 

 
Evaluation of Feature Calculation Methods for Electromechanical System Diagnosis 
M. Delgado, A. García, J. A. Ortega 

495 

Using Fuzzy Logic Algorithm for Improvement of DTC Three Level Inverter Performance 
Considering Saturated Model of Induction Motor 
M. Moustafa Hassan M. Mahmoud Ismail 

503 

Novel Approach for Diagnosis and Detection of Broken Bar in Induction Motor at Low Slip Using 
Fuzzy Logic 
W. Laala. , S. Guedidi, S. Zouzou 

511 

ANN-Based Sensor Fault Accommodation Techniques 
Giovanni Betta, Domenico Capriglione , Antonio Pietrosanto , Paolo Sommella  

517 

Back Propagation Neural Network for Classification of Induction Machine Faults 
A.Medoued, A.Lebaroud, A.Boukadoum, T.Boukra, G. Clerc 

525 

Current Optimization for an Eleven-phase Induction Machine under Fault Conditions Using 
Genetic Algorithm 
A. Ashoush, S. M. Gadoue, A. S. Abdel-Khalik and A. L. Mohamadein 

529 

 

RS11-G7 Miscellaneous Diagnostic Applications 2 

 
Diagnosis of Industrial Systems Driven by Electrical Machines with a Low Cost Platform 
Radu Munteanu, Daniel Moga, Dorin Petreus , Nicoleta Stroia, Zsolt Barabas, Florin Hrebenciuc 

535 

Practical Results of On-Line Diagnostic Methods Synergy for Motors and Their Efficacy 
Y. P. Aksenov, A. P. Proshletsov, I. V. Yaroshenko, and G. Noé 

542 

Performance and efficiency evaluation of FPGA controlled IPMSM under dynamic loading 
Yury Loayza, Avo Reinap, Mats Alaküla 

550 



ix 
 

A New MSc course on Diagnostics of  Electrical Machines and Power Electronics 
Ewen Ritchie and Krisztina Leban 

556 

Simple Calculation Method of the Magnetic Field from Double-Circuit Twisted Three-Phase 
Cables as a Tool for Fault Detection 
G. Mazzanti, Member IEEE, M. Landini, E. Kandia and L. Sandrolini, Member IEEE1 

562 

Slip Estimation of a Large Induction Machine Based on MCSA 
M.Orman, M. Orkisz, C. T. Pinto 

568 

 

SS4-2-G8 Fault Modeling in Electrical Machines, Power Electronics and 
Drives 

 
A Simple Fault Detection of Induction Motor by Using Parity Equations 
M.A. Rodríguez, M. Hernández, F. Méndez, P. Sibaja, L. Hernández  

573 

Currents and Vibrations in Asynchronous Motor with Externally Induced Vibration  
Fabio Immovilli, Member, IEEE, Claudio Bianchini, Member, IEEE, Marco Cocconcelli, Alberto 
Bellini, Member, IEEE, Riccardo Rubini 

580 

Analytical Model of Cage Induction Machine Dedicated to the Study of Axial Non-uniformities 
Hadjami M., Khezzar A., Oumaamar M.E.K., Razik H., Rezzoug A. 

585 

Multi-Domain Model of Stator Core Faults Using Bond Graph 
L. I. Silva, P. M. de la Barrera, R. Leidhold, G. R. Bossio and C. H. De Angelo 

592 

An Analytical Model of the Induction Machine for the Development of Diagnostic Techniques 
L. Cristaldi, M. Faifer, L. Piegari, M. Rossi, S. Toscani 

598 

An Analysis and Discussion of the Voltage and Current Spectrum of Claw-pole Alternators for 
Fault Detection Purposes 
Siwei Cheng, Thomas G. Habetler 

606 

 

SS6-2-P9 Applications of Fuzzy Logic and Artificial Neural Networks in 
Monitoring and Diagnostic in Electric Power Systems 

 
Applications of ANFIS in High Impedance Faults Detection and Classification in Distribution 
Networks 
M. S. Abdel Aziz, M. A. Moustafa Hassan, E. A. Zahab 

612 

Incipient Bearing Fault Detection for Three-Phase Brushless DC Motor Drive using ANFIS 
Haitham Abu-Rub, Sk. Moin Ahmed, Atif Iqbal, Hamid A. Toliyat, Mina M. Rahimian 

620 

Neural Network technique for induction motor rotor faults classification –Dynamic eccentricity 
and broken bar faults 
S. Hamdani, O. Touhami, R. Ibtiouen and M. Fadel 

626 

Broken Bar Fault Diagnosis of Induction Motors Using MCSA and Neural Network 
S. Guedidi, S.E.Zouzou, W. Laala, M. Sahraoui, K. Yahia 

632 

Wound-Rotor Induction Generator Short-Circuit Fault Classification Using a New Neural 
Network Based on Digital Data 
L. Capocchi, S. Toma, G.A. Capolino, Fellow, IEEE, F. Fnaiech, Senior Member, IEEE, A. 
Yazidi, Member, IEEE 

638 

Neural Networks Based Model and Voltage Control for Lithium Polymer Batteries 
A. Eddahech, O. Briat, J. M. Vinassa 

645 

 

SS5-G9 The Use of the Wavelet Transform and Other Time 
Frequency Signal Analysis Techniques for Diagnostic Purposes 

Analysis and Identification of furtive misfiring in Converter Using Wavelet 
Hubert Razik, Senior Member, IEEE, Talvanes Meneses Oliveira, Member, IEEE, Maurıcio 
Beltrao de Rossiter Correa, Member, IEEE, Cursino Brandao Jacobina, Senior Member, IEEE, 

651 



x 
 

and Edison Roberto Cabral da Silva, Fellow Member, IEEE 
Startup Current Analysis of Incipient Broken Rotor Bar in Induction Motors using High-
Resolution Spectral Analysis 
Arturo Garcia-Perez, Member, IEEE, Rene J. Romero-Troncoso, Member, IEEE, Eduardo Cabal-
Yepez, Member, IEEE, Roque A. Osornio-Rios, Member, Jose de Jesus Rangel-Magdaleno, 
Student Member, IEEE, Homero Miranda, Member, IEEE. 

657 

Application of the Fourier and the Wavelet Transform for the Fault Detection in Induction 
Motors at the Startup Electromagnetic Torque 
Arezki Menacer, Ridha Kechida, Gérard Champenois and Slim Tnani 

664 

An EMD-based invariant feature extraction algorithm for rotor bar condition monitoring 
Jose Antonino-Daviu, Selin Aviyente, Elias G. Strangas, Martin Riera-Guasp, Jose Roger-Folch 
and Rafael B. Pérez 

669 

Double Frequency Sliding and Wavelet Analysis for Rotor Fault Diagnosis in Induction Motors 
under Time-Varying Operating Condition  
Y. Gritli, C. Rossi, Member, IEEE, L. Zarri, Member, IEEE, F. Filippetti, Member, IEEE, A. 
Chatti,  D. Casadei, Senior Member, IEEE 

676 

 
 




