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As the digital, physical and human worlds continue to integrate, the 4th industrial revolution, the internet of 

things and big data, the industrial internet, are changing the way we design, manufacture, deliver products and 

services. 

In this fast-pace changing environment, the attributes related to the reliability of components and systems 

continue to play a fundamental role for industry. On the other hand, the advancements in knowledge, methods 

and techniques, the increase in information sharing and data availability, offer new opportunities of analysis 

and assessment for reliability engineering. Based on this increased knowledge, information and data available, 

we can improve our reliability prediction capability. 

Particularly, the increased availability of data coming from monitoring the relevant components and systems 

parameters and the grown ability of treating these data by intelligent algorithms capable of mining out 

information relevant to the assessment and prediction of their state, has open wide the doors for Prognostics 

and Health Management (PHM) and predictive maintenance in many industrial sectors, for improved operation 

and maintenance. 

 

This workshop provides a forum for sharing professional experience and competence at the forefront of the 

developments in the above themes. Industrial and academic experts will join forces to advance the state of 

work.   



Organized by: With the Technical Support of:  Promoted by: 

        

AGENDA 

 

09.30 Dr. Francesco Di Maio (IEEE) and Prof. Enrico Zio (Ecole CentraleSupelec 

and Politecnico di Milano) 

Welcome address (IEEE, Politecnico di Milano) 

09.45  Prof. Piero Baraldi (Politecnico di Milano, Energy Department, Italy) 

“Reservoir Computing Methods for Prognostics and Health Management 

(PHM)”  

10.30  Dr. Pierre Dersin (ALSTOM, France) 

“From PHM to maintenance decision-making:  Alstom’s experience and  

perspective”  

11:15  Coffee break 

11:30  Dr. Marco Rigamonti (ARAMIS Srl, Italy) 

“Residual approach and advanced feature extraction for industrial 

predictive maintenance”  

12:15  Light lunch 

13:15  Dr. Antonino Graziano and Dr. Marzia Sepe (GE Oil&Gas, Italy) 

“Development of a gas turbine Digital Twin in support to condition-

based maintenance” 

14:00  Dr. Davide Borghi 

“Advanced Analytics for Packaging Machines” 

14:45  Dr. Francesco Cannarile (Politecnico di Milano & ARAMIS Srl, Italy) 

“Prognostics and Health Management of Industrial Components under 

Scarce Degradation Information: Developments and Applications”  

15:30  Concluding remarks 
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Prof. Piero Baraldi 

(Politecnico di Milano, Energy Department, Italy) 

“Reservoir Computing Methods for Prognostics and Health Management (PHM)” 

 

Abstract  

The amount of data and information available in industry 4.0 are exponentially increasing. This 

situation offers the opportunity of adopting predictive maintenance approaches for optimized, 

safe and reliable productions and products, which requires the development of more 

sophisticated and performing analytics. One fundamental issue to be solved for enabling 

predictive maintenance is to predict the Remaining Useful Life (RUL) of industrial equipment, 

which is of intrinsically dynamic nature. An emerging technique to address this problem is 

reservoir computing, a new paradigm in artificial Recurrent Neural Network (RNN) training. In 

this technique, a RNN (the reservoir) is generated randomly and only the output weights are 

trained. The capability of Reservoir Computing Methods, such as Echo State Networks, in 

predicting the failure behavior of components and systems will be discussed with reference to 

real industrial case studies. 

 

Bio-sketch 
Piero Baraldi (BS in nuclear engng., Politecnico di Milano, 2002; European PhD in ‘Radiation science and engineering’, 

Politecnico di Milano, 2006) has been associate professor of Nuclear Engineering at the Department of Energy at the 

Politecnico di Milano (Italy) since 2015 and he has obtained the Italian national scientific qualification to function as full 

professor since 2015. He is professor of the academic courses “Reliability, Safety and Risk Analysis” (since 2013) and 

“Computational Methods for Reliability, Availability and Maintenance” (since 2011) for senior energy and nuclear 

engineering undergraduate students at the Polytechnic of Milan. He has has been work package coordinator in the projects 

“Electrical powertrain HEalth Monitoring for Increased Safety of FEVs” and in the Initial Training Network “Innovation 

through human factors in risk analysis and management” sponsored by the European Union within the Seventh 

Framework Programme. His main research efforts are currently devoted to the development of methods and techniques 

for system health monitoring, fault diagnostics, prognostics and maintenance. He is also interested in methodologies for 

rationally handling the uncertainty and ambiguity in the information. He has been functioning as Technical Programme 

Chair of the 2013 Prognostics and System Health Management Conference (PHM-2013), Milano (Italy) 2013, and as 

Technical Committee Co-Chair of the European Safety and Reliability Conference, ESREL 2014, Wroclaw (Poland), 

2014. He is associated editor of the ‘Journal of Risk and Reliability’. He is treasures of the European Safety and Reliability 

Association (ESRA) and Chairman of the ESRA Technical Committee on Fault Diagnosis. He has been invited keynote 

Lecturer at the plenary sessions of the European Safety and Reliability Conference, ESREL 2014, at Wroclaw (Poland) 

and of the 2016 Prognostics and System Health Management Conference, at Chengdu (China). He has been invited to 

present 4 tutorials at international conferences. He is co-author of 2 books and more than 140 papers on international 

journals and proceedings of international conferences. 

 

 

Dr. Pierre Dersin  

(ALSTOM, France) 

“From PHM to maintenance decision-making:  Alstom’s experience and  perspective”  

 

Abstract 

Prognostics & Health Management (PHM) has undergone   a very fast development since the 

beginning of the new century and holds a promise for making a number of industrial systems, 

such as railway systems, more reliable, more resilient and more cost-effective in terms of 

maintenance. Considerable potential benefits can thus be expected. Alstom has launched an 

important predictive maintenance R&D program, building on   its experience in maintenance that 

stretches to the last century, on the strength of domain experts and on skills brought by data 

scientists, PHM engineers and reliability engineers.  Based on experience so far, our preference 

goes to hybrid methods:  combining knowledge of physical processes and information from 
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sensor readings to enhance diagnostics and prognostics capabilities. Virtual prototypes, i.e. 

multi-physics models of the actual systems, generate data, corresponding to both nominal and 

degraded operations, to which machine intelligence algorithms can be applied. Virtual 

prototyping can also be combined with classical test benches in order to increase confidence in 

results. An important challenge for practical application of PHM is how to scale up from asset-

based to fleet-based maintenance management, i.e.  how to integrate the data from a large 

number of distributed assets in order to make the best maintenance decisions at the fleet level, 

from availability and cost viewpoints. This requires integrating operations as well as maintenance 

constraints. Given the distributed nature of railway assets, the question of computational 

architecture naturally arises: what degree of decentralization is ‘optimal’? A control-theoretic 

perspective will be introduced and some promising directions will be outlined, such as the use of 

multi-agent systems. 

 

Bio-sketch 
Pierre Dersin was born and raised in Belgium and graduated from the Massachusetts Institute of Technology (MIT) with 

a Ph.D. in Electrical Engineering after receiving a Master’s degree in Operations Research also from MIT. He worked on 

reliability of large electric power networks, as part of the Large Scale System Effectiveness Analysis Program sponsored 

by the US Department of Energy, from MIT and Systems Control, Inc. After some time with FABRICOM (Belgium and 

U.S), involved with fault diagnostic systems for factory automation, he joined, in 1990, ALSTOM Transport in 

Paris,where he has occupied several positions, mainly involved with RAMS and Maintenance, and he founded the “RAM 

Center of Excellence” . He is now RAM (Reliability-Availability-Maintainability) Director and PHM (Prognostics & 

Health Management) Director of ALSTOM Digital Mobility. 

 He has contributed a number of communications and publications in scientific conferences and journals in the fields of 

RAMS, PHM, automatic control and electric power systems (including IEEE Transactions on Automatic Control, IEEE 

Transactions on Power Apparatus & Systems, ESREL, almost every RAMS Symposium since 2008, several of the French 

Lambda-Mu conferences, the 2012 IEEE-PHM Conference and WSC 2013). 

He was a keynote speaker at the European PHM Conference (Nantes) in 2014 and at the Prognostics and system Health 

Management  conference in Harbin (China) in 2017.  He served on the IEEE Reliability Society AdCom from 2012 to 

2017 and as Vice-President, Technical Activities, in 2017. He chairs the IEEE Reliability Society Technical Committee 

on Systems of Systems, and is also a member of the IEEE Future Directions Committee. He is the lead author of 4 chapters 

in the forthcoming “Handbook of RAMS in Railways: Theory & Practice” (Taylor & Francis). 

 

 

Dr. Marco Rigamonti 

(ARAMIS Srl, Italy) 

“Residual approach and advanced feature extraction for industrial predictive 

maintenance” 

 

Abstract 

Early detection of incipient failures in industrial equipment plays a fundamental role for the 

implementation of effective predictive maintenance strategies. Industrial equipment typically 

operates in continuously variable operating conditions, which may affect the behavior of the 

monitored signals, thus hiding the signals characteristics associated to the equipment 

degradation. A possible solution to this is represented by residual approaches, which allow 

identifying deviations of the equipment behavior with respect to its healthy condition, regardless 

of the observed operating conditions. Some among the most commonly exploited residual 

techniques are the Principal Component Analysis (PCA), the Self Organizing Map (SOM) and the 

Auto-Associative Kernel Regression (AAKR).  

A further information needed for the effective implementation of predictive maintenance 

strategies regards the assessment of the degradation state of the monitored industrial 

component, i.e., healthy, partially degraded, degraded, etc. This information can be obtained 

through advanced feature extraction techniques, which aim at identifying the signal 
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characteristics which better describe the corresponding degradation state of the monitored 

industrial equipment: once the degradation state of the equipment has been properly assessed, 

it is then possible to accurately schedule the maintenance actions to be performed in order to 

maximize the system availability. 

During this seminar, a real industrial case study regarding the application of both residual and 

feature extraction techniques for the detection and the assessment of the degradation of an 

industrial gas turbine for energy production will be presented. 

 

Bio-sketch 
Marco Rigamonti (PhD in Nuclear Engineering, Politecnico di Milano, May 2017) is currently the leading developer of 

machine learning and artificial intelligence techniques for predictive maintenance solutions and applications at Aramis 

Srl. He received the PhD cum laude in nuclear engineering from Politecnico di Milano, Milan, Italy, in 2017, during 

which he has been working on the development of data-driven methods for failure diagnostics and machine learning 

methods for failure prediction. In 2015 he worked at the development of PHM systems for aeronautical applications at 

the NASA Ames Research Center, Mountain View, CA, USA. He is co-author of 4 works published on international 

journals. 

 

 

Dr. Antonino Graziano and Dr. Marzia Sepe (GE Oil&Gas, Italy) 

“Development of a gas turbine Digital Twin in support to condition-based 

maintenance” 

 

Abstract 

The uncertainty around the Oil and Gas market is emphasizing the needs to reduce the 

maintenance costs, to operate turbomachinery in a more flexible way and to increase either the 

reliability and availability by a condition based maintenance approach. 

In Baker Hughes, a GE company, the gas turbine is designed to guarantee its design life running 

almost the time at the full speed and full load condition. Nevertheless since 2007 a Condition 

Based Maintenance Project is active with the aim to accurately assess the life of the gas turbine’s 

parts and to predict incipient failures using the actual operating conditions and leveraging on 

hybrid-physics models. 

In this seminar, the development of a gas turbine Digital Twin aimed to continuously assess the 

life and predict the incipient failure is discussed. A couple of case studies are shown, providing 

also an overview on how Baker Hughes, a GE company, is monitoring and maintaining its 

installed fleet at risk based and how analytics are developed to monitor critical components. 

 

Bio-sketches 
Antonino Graziano (master’s degree in Aeronautical Engineering, Università di Palermo June 2005) is currently the 

Condition Based Maintenance Technical Leader in Baker Hughes, a GE company, being in charge of every analysis on 

gas turbine components aimed to customize their life and maintenance according to the real operation of the gas turbine. 

He joined in GE Oil&Gas in 2005 and he started his career as Remote Diagnostic Engineer until 2007.  After covering 

for a short period the role of New Program Introduction Program Manager, in 2008 he joined the Service Engineering 

department to cover the role of Condition Based Maintenance Engineer and contributed to the introduction of the concept 

of risk in the maintenance approach. In 2012, he was appointed as Controlled Title Senior Engineer with expertise in Gas 

Turbine Lifing and Reliability analyses.  

 

Marzia Sepe (master’s degree in Telecommunications Engineering, Università di Siena 2008) is currently Senior Engineer 

in Life Cycle Engineering in Baker Hughes, a GE company, focusing on analytics and life models for Condition Based 

Maintenance. From 2008 to 2012 she has been working as R&D engineer in a FINMECCANICA company, developing 

advanced technologies for condition monitoring of defense systems. She joined GE Oil&Gas in 2012 covering the role 

of systems & analytics engineer for Monitoring & Diagnostics and Condition Based Maintenance. In 2015, she was 

appointed as Controlled Title Senior Engineer with expertise in Data Science and Sensors. 
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Dr. Davide Borghi (Tetra Pak) 

“Advanced Analytics for Packaging Machines” 

Abstract 

The presentation highlights what Tetra Pak is doing within the digital program when it comes 

to Data Science, how can the analytical tools bring value to the customers, and how can the 

knowledge in data science and traditional development be combined in the best way. 

 

Bio-sketchs 
Graduated M.Sc. in Electronic Engineering on 16th March 1994, at University of Bologna with 100/100 summa cum 

laude, Contract Professor of “Control of Automatic Machines” (in English since 2012) at Ingegneria Meccatronica, of 

Universita' di Modena e Reggio, Sede di Reggio Emilia. He is Technology Specialist in Tetra Pak: Experience in design 

(software & hardware) of innovative direct drive servo motor systems and leading a small group of designers in Modena 

and Lund within Packaging Technology – Embedded Controls organisation. He holds 5 patents and has published more 

than 10 scientific articles in international conference proceedings and peer-reviewed journals. 

 

 

Dr. Francesco Cannarile 

(Politecnico di Milano & ARAMIS Srl, Italy) 

“Prognostics and Health Management of Industrial Components under Scarce 

Degradation Information: Developments and Applications”  

Abstract 

In many practical situations, developing the model of component degradation and performing 

experimental tests are very difficult or even impossible. These situations are typically 

encountered for the safety-critical and high-value components (nuclear, aerospace, military, oil 

and gas fields etc.), which are characterized by very high reliability, unique or new designed 

material composition, and for which performing run-to-fail test is too expensive or not feasible. 

This complicates the fault diagnostic and prognostic tasks, since few information and data are 

available and calls for the development of ad-hoc methods. In this seminar, the development of 

data-driven methods corresponding to different source of scarce degradation information is 

discussed and shown by means of examples. 

 

Bio-sketch 
Francesco Cannarile (MsC in Mathematical Engineering, 2014 Politecnico di Milano) is Executive PhD candidate in 

Mathematical Models and Methods in Engineering at Politecnico di Milano (Milano, Italy) and leading developer of 

advanced techniques for PHM solutions and applications for Aramis S.r.l. 

 

For further information and registration, please contact francesco.dimaio@polimi.it 

Organizers and contacts 

Piero Baraldi 

 Politecnico di Milano, Energy Department, piero.baraldi@polimi.it  

Michele Compare 

 ARAMIS Srl, michele.compare@aramis3d.com  

Francesco Di Maio 

 Politecnico di Milano, Energy Department, francesco.dimaio@polimi.it  
Silverio Bolognani 

 Università degli studi di Padova, Industrial Engineering Department, silverio.bolognani@unipd.it 

Enrico Zio 

 Politecnico di Milano, Energy Department, enrico.zio@polimi.it 

 CentraleSupelec, Paris, enrico.zio@ecp.fr  
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REACH US FROM: 
 
 
Milano Cadorna Station Take the train to the MILANO BOVISA station (all trains leaving 

Milano Cadorna station, except for the Malpensa Express, stop at 
Bovisa). Exit the station, turn right and go down the stairs: go 
straight on in Via Lambruschini and, after the car park, turn right. 
The entrance to building B25 (Via Labruschini 4) is on the left. 

 
Milano Centrale Station Take Line 2 of the underground railway (MM2 green line) towards 

Abbiategrasso as far as GARIBALDI station (second stop); here, 
without leaving the underground railway station, catch the 
Passante Ferroviario underground railway link towards Bovisa as 
far as MILANO BOVISA station (second stop). Exit the station, turn 
right and go down the stairs: go straight on in Via Lambruschini 
and, after the car park, turn right. The entrance to building B25 
(Via Labruschini 4) is on the left. 

 

 

 

 


