
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3093-6 

Thirteenth International Conference 
on Condition Monitoring and 
Machinery Failure Prevention 
Technologies (CM 2016/MFPT 2016) 

Charenton-le-Pont, France  
10-12 October 2016 

From Sensors through diagnostics and 
prognostics to maintenance  



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by British Institute of Non-Destructive Testing 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact British Institute of Non-Destructive Testing 
at the address below. 
  
British Institute of Non-Destructive Testing 
Newton Building 
St. George’s Avenue 
Northamption, NN2 6JB 
United Kingdom 
 
 
Phone:  44 0 1604 89 3811 
Fax:  44 0 1604 89 3861 
 
info@bindt.org 
 
 
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 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

SIGNAL PROCESSING: IDENTIFICATION, FAULT DIAGNOSIS AND RELIABILITY 
FOR COMPLEX SYSTEM MONITORING 1 
 
GEAR FAULT DETECTION USING THE GEOMETRIC PROPERTIES OF ELECTRICAL 
CURRENTS IN THREE-PHASE INDUCTION MOTOR-BASED SYSTEMS .............................................................. 1

Marouane Frini, Abdenour Soualhi, Mohamed El Badaoui, Ghanem Marrakchi 
 

HYBRID PARAMETRIC/NON-PARAMETRIC MODELS FOR LIFESPAN MODELING OF 
INSULATION MATERIALS ............................................................................................................................................. 13

Farah Salameh, Antoine Picot, Pascal Maussion, Marie Chabert 
 

NEW ANALYSIS TOOLS FOR THE DIAGNOSIS OF GEAR SYSTEMS .................................................................. 25
François Combet, Jean-Luc Vasselin, Xavier Thomas 

 

BEARING FAULTS MONITORING IN ELECTRICAL ROTATING MACHINES THROUGH 
THREE-PHASE ELECTRICAL SIGNALS ANALYSIS ................................................................................................ 32

Georgia Cablea, Pierre Granjon, Christophe Bérenguer 
 

ASTRION ASSETS FOR THE DETECTION OF A MAIN BEARING FAILURE IN AN ONSHORE 
WIND TURBINE................................................................................................................................................................. 44

Xavier Laval, Guanghan Song, Zhong-Yang Li, Pascal Bellemain, Maxime Lefray, Nadine Martin, Alexis 
Lebranchu 

 

ORDER TRACKING USING KALMAN ESTIMATOR AND TAYLOR SERIES APPROXI-
MATION .............................................................................................................................................................................. 58

Amadou Assoumane, Cécile Capdessus, Edgard Sekko, Philippe Ravier 

 
TRAINED STRUCTURES AND STATISTICAL METHODS IN CONDITION MONITORING  
 
 

ASSESSMENT OF FLIGHT CREW PROFICIENCY USING INTEGRATED DIAGNOSTIC 
INDICATORS...................................................................................................................................................................... 67

L. S. Kuravsky, P. A. Marmalyuk, G. A. Yuryev 
 

ON THE QUESTION OF TURBINE FLUID-FLOW SYSTEM LIFETIME PROGNOSIS........................................ 79
Tomasz Ga-ka 

 

THE CONCEPT OF AN ADAPTIVE TRAINER FOR CM PERSONNEL .................................................................. 89
L. S. Kuravsky, A. A. Margolis, P. A. Marmalyuk, A. S. Panfilova, G. A. Yuryev, P. N. Dumin 

 

ON THE RATIONAL DESIGN OF FUEL ASSEMBLIES FOR REACTOR FACILITIES ....................................... 98
Vladislav D. Sizarev, A. K. Nametkin 

 
CONDITION MONITORING OF INDUSTRIAL APPLICATIONS 
 
 
 
 

FUEL TANK LEAKAGE DETECTION BASED ON ACOUSTIC EMISSION ......................................................... 108
Siamak Tavakoli, Tat-Hean Gan, Cem Selcuk, Celal Beysel, S. Tugrul Karasarlioglu 

 

ULTRASONIC GUIDED WAVES PROPAGATION ANALYSIS UNDER DIFFERENT LOAD 
TENSION LEVELS IN MULTI-WIRE CABLES.......................................................................................................... 118

Sergio Malo Peces, Makis Livadas, Cem Selcuk, Tat-Hean Gan, Cristinel Mares 
 

INFRARED THERMOGRAPHY TECHNOLOGY – PAST, PRESENT AND FUTURE ......................................... 126
T. Clausing 

 
ADVANCED SIGNAL PROCESSING AND DIAGNOSTICS IN CONDITION MONITORING  
 
 
 
 

ROD MILL LINER MONITORING USING CUMULATIVE STRESS ..................................................................... 131
Antti Koistinen, Jouni Laurila, Esko Juuso 

 

SIGNAL UPSAMPLING IN MACHINE DIAGNOSTICS – AN EXPERIMENTAL APPROACH ......................... 143
Konsta Karioja, Jouni Laurila 

 



ROLLER BEARING FAULT DETECTION USING REAL ORDER DERIVATIVES AND 
CYCLOSTATIONARITY ................................................................................................................................................ 152

Konsta Karioja, Riku-Pekka Nikula, Christian Niedringhaus, Christiane Küch, Ralph Baltes 

 
CONDITION MONITORING SYSTEMS  
 
 
 
 

ASSESSMENT OF FAILURE PROBABILITY AND OPERATION RISKS OF PROCESS PLANTS 
ACCORDING TO DATA OF CONDITION MONITORING SYSTEMS ................................................................... 163

Vladimir N. Kostyukov, Andrey V. Kostyukov, Sergey N. Boychenko 
 

FORMATION OF DIAGNOSTIC SIGNS VECTOR ON THE BASIS OF A CHARACTERISTIC 
FUNCTION OF A VIBRO-ACOUSTIC SIGNAL ......................................................................................................... 171

Vladimir N. Kostyukov, Irina S. Kudryavtseva., Alexander P. Naumenko, Sergey N. Boychenko 
 

DEVELOPMENT OF METHODOLOGICAL SUPPORT FOR TURBINE UNIT SHAFT DEFECT 
AND STRESS MONITORING SYSTEMS AT THERMAL POWER STATIONS AND ATOMIC 
POWER STATIONS WITH APPLICATION OF SHAFT DISPLACEMENT SENSORS*)..................................... 182

Ai. Kumenko, V. N. Kostyukov, N. Y. Kuzminykh, A. V. Timin 
 

ONLINE IDENTIFICATION OF A HARD TURNING PROCESS- SURFACE FINISHING AND 
GEOMETRIC ACCURACY ............................................................................................................................................ 196

N/A 

 
VIBRATION CONDITION MONITORING  
 
 
 
 

CONDITION MONITORING & RCA: A ROAD MAP TO OPERATIONAL EXCELLENCE............................... 210
Muhammad Asadullah 

 
MAINTENANCE AND MACHINERY SIMULATION 
 
 
 
 

MATHEMATICAL AND PHYSICAL SIMULATION OF DIAGNOSTICS PROBLEM ON THE 
TEST ROTOR STAND ..................................................................................................................................................... 222

Alexander I. Kumenko, Vladimir N. Kostukov, Ivan A. Suminov, Nikolay Y. Kuzminykh 
 

RUBBING VIBRATION BEHAVIOR BETWEEN ROTORS AND A COMPLIANT- SEGMENTED 
STATORS .......................................................................................................................................................................... 233

Mehdi Behzad, Mehdi Alvandi 
 

SUSTAINABILITY IMPROVEMENT BY CONDITION BASED MAINTENANCE PHILOSOPHY 
AT DTPS ............................................................................................................................................................................ 242

H. M. Bari, A. A. Deshpande, S. S. Patil 

 
ADVANCED SIGNAL PROCESSING FOR MCM AND NDT  
 
 
 
 

RELATIVE SHAFT VIBRATION CALIBRATION TECHNIQUE FOR BLADE MONITORING ........................ 261
Jan Jakl, Jindrich Liska, Jaromir Strnad, Zdenek Kubin 

 

TURBINE BLADES STATE MONITORING BASED ON ADVANCED ORDER ANALYSIS ............................... 272
Vojtech Vasicek, Jindrich Liska, Jan Jakl 

 

RELIABILITY AND AVAILABILITY INCREASING BY USING THE RELIABILITY 
CENTERED MAINTENANCE METHOD IN GAS TURBINE GENERATOR (CASE STUDY) ............................ 283

S. Shasfand, S. M. Seyed Hosseini 

 
SIGNAL ANALYSIS AND SENSORS  
 
 
 
 

AN IMPROVED EMPIRICAL WAVELET TRANSFORM STUDY BASED ON WIND TURBINE 
CONDITION MONITORING SIGNALS ....................................................................................................................... 296

Pu Shi, Wenxian Yang, Paul McKeever, Wenye Tian, Hyunjoo Lee, Chong Ng 
 

ENABLING ACCURATE CONDITION MONITORING WITH EMBEDDED NANOPARTICLE 
SENSING ........................................................................................................................................................................... 308

Jamie Blanche, David Flynn, Luca Seghizzi, Helen Lewis, David Bucknall, Vicki Stone, Rebecca Cheung 
 



TEST RESULTS FOR A CAPACITANCE-BASED CORROSION SENSOR ............................................................ 319
Helena K. Twigg 

 
MACHINERY DIAGNOSTICS 
 
 
 
 

ANALYSIS OF GEOMATERIALS USING FREQUENCY MODULATED CONTINUOUS WAVES ................... 331
Jamie Blanche, David Flynn, Helen Lewis, G. Couples, Rebecca Cheung 

 
ADVANCED DIAGNOSTICS AND PROGNOSTICS METHODS 
 
 
 
 

MORPHING OF SPECTROGRAMS FOR VIBRATION SOURCES IDENTIFICATION IN 
AIRCRAFT ENGINES ..................................................................................................................................................... 343

Julien Griffaton 
 

2D SPALL GENERATION SIMULATION IN A ROLLING ELEMENT BEARING .............................................. 355
Dmitri Gazizulin, Renata Klein, Jacob Bortman 

 

COMPRESSOR VALVES FAULT DETECTION USING VIBRATION CYCLOSTATIONARITY ...................... 366
M. Eltabach, T. Jung 

 

ANALYSIS OF THE ROLLING ELEMENT BEARING DATA SET OF THE CENTER FOR 
INTELLIGENT MAINTENANCE SYSTEMS OF THE UNIVERSITY OF CINCINNATI ..................................... 379

William Gousseau, Jérôme Antoni, François Girardin, Julien Griffaton 
 

ESTIMATION OF SPALL SIZE IN BEARING INNER RACE BASED ON VIBRATION 
ANALYSIS ......................................................................................................................................................................... 392

Eyal Madar, Gideon Kogan, Jacob Bortman 
 

STEPS TOWARD FAULT PROGNOSTICS OF GEARS ............................................................................................ 402
Niv Koren, Ido Dadon, Jacob Bortman 

 
CONDITION MONITORING OF POWER PLANTS  
 
 
 
 

ADVANCED CBM TECHNIQUES FOR HPP EQUIPMENT HEALTH CHECK AND FAILURE 
ROOT ANALYSIS ............................................................................................................................................................ 416

Alessandro Bongiovì, Matteo Salvini, Ivan Rattotti, Silvia Picerno 
 

FINITE ELEMENT MODELING OF PLATE STRUCTURE FOR LOOSE-PART MASS 
ESTIMATION IN NUCLEAR POWER PLANT ........................................................................................................... 424

Seong-In Moon, To Kang, Seong-Ii Lee, Jeong-Han Lee, Soon-Woo Han, Jin-Ho Park 
 

FLOW RATE OPTIMIZATION FOR HYDROPOWER PLANTS ............................................................................. 449
Alessandro Bongiovì, Vincenzo Santamaria, Federico Vigato, Luca Braggio 

 
MODELLING AND TESTING OF GEARBOXES 
 
 
 
 

PITTING AND STRESS ANALYSIS OF GEARS: A NUMERICAL AND EXPERIMENTAL 
STUDY ............................................................................................................................................................................... 457

Matteo Strozzi, Marco Barbieri 
 

DYNAMIC IMBALANCE OF HIGH SPEED PLANETARY GEARS........................................................................ 469
Asma Masoumi, Marco Barbieri, Francesco Pellicano, Antonio Zippo, Matteo Strozzi 

 
 

ACTIVE VIBRATION CONTROL OF A COMPOSITE PLATE ............................................................................... 481
A. Zippo, M. Barbieri, F. Pellicano, Matteo Strozzi 

 

NEW HIGHER ORDER SPECTRA FOR WIND TURBINES SHAFT MISALIGNMENT 
DIAGNOSIS....................................................................................................................................................................... 493

Len Gelman, Mikolaj Kielczynski 

 
SIGNAL PROCESSING: IDENTIFICATION, FAULT DIAGNOSIS AND RELIABILITY FOR 
COMPLEX SYSTEM MONITORING 2 
 
 
 
 



OPTIMISING THE EFFICIENCY OF A CONDITION MONITORING PROGRAMME THANKS 
TO AN EXPERT SYSTEM WITH A CONFIDENCE LEVEL INDICATION ........................................................... 503

Patrick Labeyrie, Bertrand Wascat 

 
CONDITION MONITORING OF BEARINGS AND GEARBOXES 
 
 
 
 

MCSA WITH NORMALIZED TRIPLE COVARIANCE AS A BEARINGS DIAGNOSTIC 
INDICATOR IN AN INDUCTION MOTOR ................................................................................................................. 510

Tomasz Ciszewski, Len Gelman, Leon Swedrowski 
 

NOVEL ADAPTATION OF THE SPECTRAL KURTOSIS FOR DIAGNOSIS OF GEARBOXES IN 
NON-STATIONARY CONDITIONS .............................................................................................................................. 522

L. Gelman, S. Kolbe, B. Shaw, M. Vaidhianathasamy 
 

VIBRATION DIAGNOSIS OF GEARBOX BY THE WAVELET BICOHERENCE TECHNOLOGY .................. 538
Len Gelman, Krzysztof Solinski, Brian Shaw, Horthy Vaidhianathasamy 

 
DIAGNOSTICS AND PROGNOSTICS FOR ASSETS 
 
 
 
 

MODELS FOR ROLLER CHAIN CONDITION MONITORING .............................................................................. 548
Thomas Kärcher, Gernot Schullerus 

 

APPLYING MACHINE LEARNING TO PREDICT ASSET HEALTH IN HYBRID MARITIME 
VESSELS ........................................................................................................................................................................... 560

Wenshuo Tang, David Flynn, Robu Valentin 

 
ADVANCED SIGNAL PROCESSING FOR MCM AND NDT 
 
 
 
 

A NOVEL METHOD FOR ON-LINE 3D LOCALIZATION OF LOOSE PARTS IN REACTOR 
COOLANT SYSTEM........................................................................................................................................................ 572

Jindrich Liška, Sven Künkel 
 

CONDITION MONITORING USING IOT.................................................................................................................... 579
Radislav Smid, Ondrej Hanus 

 

TIME-FREQUENCY PROCESSING BASED METHOD FOR ROTOR/STATOR RUB 
LOCALIZATION.............................................................................................................................................................. 584

Antonin Bouberle, Jan Jakl, Jindrich Liska 

 
SIGNAL PROCESSING: IDENTIFICATION, FAULT DIAGNOSIS AND RELIABILITY FOR 
COMPLEX SYSTEM MONITORING 2 
 
 
 
 

VIBRATION CONDITION MONITORING IN A PAPER INDUSTRIAL PLANT: SUPREME 
PROJECT .......................................................................................................................................................................... 595

Mario Eltabach, Sophie Sieg-Zieba, Guanghan Song, Zhongyang Li, Pascal Bellemain, Nadine Martin 
 

KURTOSIS ANALYSIS AS CYCLE-RATIO FUNCTION IN GEAR AND BEARING FAULT 
DETECTION ..................................................................................................................................................................... 608

Djihed Bensaad, François Guillet, Abdenour Soualhi, Mohamed El Badaoui 

 
CONDITION MONITORING OF ROTATING MACHINERY 
 
 
 
 

VIBRATION CONTENT AND SIDEBAND MODULATIONS OF A PLANETARY GEARBOX 
WITH THREE AND FOUR PLANETS .......................................................................................................................... 620

Nader Sawalhi 

 
PROGNOSTICS AND CORROSION MONITORING  
 
 
 
 



DYNAMIC SIMULATION AND EXPERIMENTAL VALIDATION OF MISALIGNMENT 
VIBRATORY RESPONSE ............................................................................................................................................... 630

Nader Sawalhi, Suri Ganeriwala 

 
VIBRATION ANALYSIS FOR CONDITION MONITORING  
 
 
 
 

UPDATE ON ISO STANDARDS IN CONDITION MONITORING AND VIBRATION AND 
VIBRATION ...................................................................................................................................................................... 642

Simon Mills 

 
WEAR DEBRIS ANALYSIS FOR CONDITION MONITORING  
 
 
 
 

INTRODUCTION TO OIL DEBRIS MONITORING: EARLY FAILURE DETECTION (EFD) ........................... 662
Steve Greenfield 

 
ADDITIONAL PAPER 
 
 
 
 

PREDICTION OF TURBINE MACHINE WORKING CONDITION BASED ON ONLINE 
MONITORING DATA OF LUBRICANT ...................................................................................................................... 679

Kun Yang, Xinwei Sun, Xiong Zeng, Ping Song, Xinping Yan, Xin Zhang 
 

Author Index 




