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Foreword - Message by the Chairman

Itis my pleasure to welcome you to the ESREL 2020 PSAM 15 Conference, the 30th European Safety and Reliability (ESREL) Conference and
the 15th Probabilistic Safety Assessment and Management (PSAM) Conference, jointly organized by the European Safety and Reliability
Association (ESRA) and the International Association of Probabilistic Safety Assessment and Management (IAPSAM). This conference
brings together the top experts of the world in the science and practice of reliability and safety. It is a unique World Exposition (a
real "Expo Tech”) of scientific methodologies and technical solutions to advance knowledge for the reliable design and operation of
components and systems, for the prevention and management of risk in complex systems and critical infrastructures.

This Conference takes place only every eight years: Crete 1996, Berlin 2004, Helsinki 2012 and now “virtual Venice" 2020. Actually, the
conference was originally planned to be held in presence in Venice on June 21-26. In consideration of the outbreak of the CoViD-19
pandemic, the Conference had to be postponed but during the originally scheduled week a series of webinars (Aperitivo at ESREL
2020 PSAM 15) by experts in the field of risk assessment and reliability engineering was held with great success, as a Conference
opening event.

Also, given the importance of the timely dissemination of the knowledge advancements and research results, starting from the original
opening date of Monday, June 22, 2020 the papers of the Conference were made available with open access on the Conference website.
The Conference theme is “Reliability of Complex Systems, Safety of Critical Infrastructures, Prevention and Management of Risk” It is
quite timely as the healthy living of our World of the future, which we are building and which we will leave to those who follow, depends
on the reliability and safety of the complex systems and infrastructures upon which it will stand: if we design and operate them in a way
that they are reliable and safe, then it will, indeed, be a smart and sustainable world.

ESREL 2020 PSAM 15 is the most important appointment for researchers, experts, professionals, public managers and decision-makers
working on safety and reliability of systems and infrastructures in the industrial, civil, public administration, university and research
fields. The Conference allows all participants to share the challenges that institutions and companies in different industrial fields have
to face to ensure the continuity of their productions, operations and services, the safety of their assets, infrastructures, people and the
environment.

The organisation of the Conference has been a true roller-coaster ride, with continuous changes, up to three weeks before, to follow the
crazy evolution of the pandemics and the associated restrictions and limitations. In this ride, we have been accompanied by extraordinary
and extraordinarily available people from the city of Venice, the region of Veneto, the Italian government institutions, the partners
(Beihang University, Cassa Depositi e Prestiti, Enel, Fincantieri, Huawei, Jensen Hughes, Saipem). But the only way to bring it home was
to have a great driving team, highly motivated, highly trained and highly capable. All of us involved in the Conference and benefitting
from it should deeply thank Prof. Piero Baraldi, Dr. Michele Compare, Dr. Raffaella Della Bianca, Mrs. Dorina Di Clemente, Prof. Francesco
Di Maio, Mr. Luca Pinciroli, Mr. Dario Valcamonico.

| dare closing on a personal note. | wanted this Conference very bad and | worked hard for it because this was meant to be my tribute/
thanksgiving to all the many outstanding professionals and colleagues from all over the World, who have accompanied me through my
professional life, mentoring me, teaching me and allowing me to collaborate and work with them. I am heartbroken by the fact of not
being able to give my tribute to them, to thank them in person. But | am also moved, once more, by their heartedly supportive response
during this very difficult time of organizing the Conference and their demonstration of commitment as a community.

Enrico Zio
General Chair



Foreword - Message by the Technical Chairmen

In the highly uncertain times we live in, the Conference program witnesses the great resilience of our community.

The programt includes 728 abstracts and papers selected through a peer-review process conducted by mare than 130 track directors,
who have organized the work of more than 800 reviewers. These works range on a variety of technical and scientific methods and
solutions for the reliability of complex systems, safety of critical infrastructures, prevention and management of risk. They cover all the
55 topics and 31 application areas of the Conference.

For the first time in the history of this Conference series, the participants have the opportunity of not only reading the written text of the
works but also looking at their video-presentations, starting from the first day of the Conference and without any restriction for 1 year.
The program of the Conference is enriched by 10 plenary lectures by speakers of international excellence, 5 panels, 11 special sessions
and 2 innovation challenges. More than 8 hours of live streaming will be offered to the 763 participants remotely connected from all over
the World, on more than 20 different time zones. While this is a much grander experiment than we had planned to run, we look forward
to making it a success together with you.

Finally, the 233 members of the Technical Program Committee, the members of the local organizing committee, and all the reviewers
have put an extraordinary effort in keeping the quality of the Conference with respect to both the technical and organizational aspects.
To them gores our deepest appreciation.

Piero Baraldi Francesco Di Maio
Technical Program Chair ~ Technical Program Chair



Conference Chairs

General Chair

General Co-Chair

Technical Program Chairs

Technical Program
Co-Chair

Local Committee Chairs

Enrico Zio

CRC - Centre de recherche sur les Risques et les Crises, MINES
ParisTech, Sophia Antipolis, France and

Energy Department, Politecnico di Milano, Italy

Eminent Scholar at Kyung Hee University, Republic of Korea
Distinguished Guest Professor at Tsinghua University, China

Adjoint Professor at Beihang University, City University of Hong Kong
and Wuhan University, China

Co-Director for the Center for REliability and Safety of Critical
Infrastructures (CRESCI) and the Risk Science and Engineering (RISE)
Laboratory at Beihang University, China

Terje Aven
SEROS - Centre for Risk Management and Societal Safety Faculty of
Science and Technology, University of Stavanger, Norway

Piero Baraldi

Energy Department, Politecnico di Milano, Italy
Francesco Di Maio

Energy Department, Politecnico di Milano, Italy

Johan Sérman
Lloyd's Register, Stockholm, Sweden

Michele Compare

Energy Department, Politecnico di Milano, Italy
ARAMIS TechExpo s.r.L, Italy

Luca Pinciroli

Energy Department, Politecnico di Milano, Italy
Ahmed Shokry

Energy Department, Politecnico di Milano, Italy
Dario Valcamonico

Energy Department, Politecnico di Milano, Italy



Technical Committee

Adam Weintrit, Gdynia Maritime University, Poland

Adiel T De Almeida, Universidade Federal de Pernambuco,
Brazil

Agnieszka Tubis, Wroclaw University of Science and
Technology, Poland

Ahmed Shokry Abdelaleem, Politecnico di Milano, Italy
Anatoly Lisnianski, Israel Electric Corporation, Israel
Andrea Bersano, Politecnico di Torino, Italy

Andrea Maioli, Westinghouse Electric, USA

Andreas Bye, Institute for Energy Technology, Norway
Andreas Joanni, Siemens, Germany

Andres Alfredo Ruiz-Tagle, University of Maryland, USA
Angela Santos, Universidade de Lisboa, Portugal

Anna Jodejko-Pietruczuk, Wroclaw University of Science
and Technology, Poland

Anne Barros, CentraleSupelec, France

Antoine Rauzy, Norwegian University of Science and
Technology, Norway

Antonio De Nicola, ENEA, Italy

Antonio Lanzotti, Universita degli Studi di Napoli Federico
Il, Italy

Artur Kierzkowski, Wroclaw University of Science and
Technology, Poland

Askin Guler-Yigitoglu, Oak Ridge National Laboratory, USA
Barbara Pernici, Politecnico di Milano, Italy

Bas Kolen, Delft University of Technology, Netherlands
Benoit lung, Université de Lorraine, France

Bruce Hallbert, /daho National Laboratory, USA

Bruno Sudret, £TH Ziirich, Switzerland

Chao Fang, Xi'an Jiaotong University, China

Chiara Leva, Dublin Institute of Technology, Ireland
Chiara Vianello, Universita degli Studi di Padova, Italy
Christophe Bérenguer, Institut Polytechnique de Grenoble,
France

Claudia Picoco, Electricite de France, France

Claudio Sbarufatti, Politecnico di Milano, Italy

Coen Van Gulijk, University of Huddersfield, England
Curtis Smith, /daho National Laboratory, USA

Dana Prochazkova, Czech Technical University in Prague,
Czech Republic

Daniele Fabrizio Bignami, Fondazione Politecnico di Milano,
Italy

Darren Prescott, University of Nottingham, England
David Moens, KU Leuven, Belgium

Dennis Henneke, General Electric Company, USA

Di Zhang, Wuhan University of Technology, China
Edoardo Patelli, University of Strathclyde, Scotland

Eirik Abrahamsen, University of Stavanger, Norway
Elena Zaitseva, University of Zilina, Slovakia

Emanuele Borgonovo, Universita Bocconi, ltaly

Enrico Ragaini, ABB, Italy

Enrique Lopez Droguett, Universidad de Chile, Chile
Enrico Zio, Politecnico di Milano, Italy

Eric Rigaud, MINES ParisTech, France

Evaristo J. “Tito” Bonano, Sandia National Laboratory, USA
Fabio Postiglione, Universita di Salerno, Italy

Fausto Carlevaro, Baker Hughes, Florence, ltaly

Fernando Ferrante, Electric Power Research Institute, USA
Francesco Cannarile, Aramis Sri, Italy

Francesco Di Maio, Politecnico di Milano, Italy

Francesco Flammini, Linnaeus University, Sweden
Francesco Grimaccia, Politecnico di Milano, Italy
Francisco Brocal Fernandez, Universidad de Alicante, Spain
Franciszek Restel, Wroclaw University of Science and
Technology, Poland

Frangois Peres, Toulouse University, France

Fulvio Mascari, ENEA, Italy

Gabriele Landucci, Universita di Pisa, Italy

Genserik Reniers, Universiteit Antwerpen, Belgium
Georgios Boustras, Furopean University Cyprus, Cyprus
Giovanni De Gasperis, Universita degli Studi dell Aquila, Italy
Giovanni Sansavini, ETH Zurich, Switzerland

Giuseppe Maschio, Universita degli Studi di Padova, Italy
Gregorio D’Agostino, ENEA, Italy

Gregory Levitin, The Israel Electric Corporation, Israel
Gyunyoung Heo, Kyung Hee University, South Korea
Heinrich Moedden, VDW, Germany

Henrik Hassel, Lund University, Sweden

Hyun Gook Kang, Rensselaer Polytechnic Institute, USA
Igor Linkov, United States Army, USA

Ingrid B. Utne, Norwegian University of Science and
Technology, Norway

Isis Lins, Universidade Federal de Pernambuco, Brazil
Ivonne Herrera, SINTEF, Norway

Jana Markova, Czech Technical University, Czech Republic
Jie Liu, Beihang University, China

Jiejuan Tong, Tsinghua University, China

Jin Wang, Liverpool John Moores University, England
Jinkyun Park, Korea Atomic Energy Research Institute, South
Korea

Johan Sorman, Lloyd's Register, Sweden

John Andrews, University of Nottingham, England

Jonas Jorin, ETH Zurich, Switzerland

Joon-Eon Yang, Korea Atomic Energy Research Institute,
South Korea

Jose Villanueva, Universidad Politecnica de Valencia, Spain
Juan Chen, Beihang University, China

Juan Chiachio-Ruano, Universidad de Granada, Spain
Julie Albright, University of Southern California, USA
Kai-Dietrich Wolf, University of Wuppertal, Germany



Technical Committee

Katarzyna Pietrucha-Urbanik, Rzeszow University of
Technology, Poland

Katrina Groth, University of Maryland, USA

Kwang-Il Ahn, Korea Atomic Energy Research Institute,
South Korea

Lesley Walls, University of Strathclyde, Scotland

Luca Decarli, EN/ UPS, ltaly

Luca Fiorentini, Tecsa, Italy

Luca Landi, Universita degli studi di Perugia, Italy

Luca Podofillini, Paul Scherrer Institut, Switzerland
Luigi Manca, Engineering Ingegneria Informatica Spa., ltaly
Luis Crespo, NASA, USA

Mahdi Fathi, Mississippi State University, USA

Mahmood Shafiee, Cranfield University, England
Mangey RAM, Graphic Era University, India

Manuel Chiachio Ruano, Universidad de Granada, Spain
Marcelo Hazin Alencar, Universidade Federal de
Pernambuco, Brazil

Marcio Das Chagas Moura, Universidade Federal de
Pernambuco, Brazil

Marco Cocconcelli, Universita di Modena e Reggio Emilia,
Italy

Marco Lanfredini, Universita di Pisa, Italy

Marco Macchi, Politecnico di Milano, Italy

Marco Mussetta, Politecnico di Milano, Italy

Marcos Orchard, Universidad de Chile, Chile

Maria Francesca Milazzo, Universita di Messina, Italy
Maria Giuseppina Limongelli, Politecnico di Milano, Italy
Maria Grazia Gnoni, Universita del Salento, Italy

Maria Nogal, Delft University of Technology, Netherlands
Mariagrazia Fugini, Politecnico di Milano, Italy

Marilia Aramos, Norwegian University of Technology and
Science, Norway

Marina Roewekamp, GRS GmbH, Germany

Mario Brito, University of Southampton, England

Mario Lazzeri, Sogin, Italy

Marja Ylonen, Technical Research Centre of Finland, Finland
Marko (':epin, University of Ljubljana, Slovenia

Martin Krejsa, Technical University of Ostrava, Czech
Republic

Martina Kloos, GRS GmbH, Germany

Masood Parvania, University of Utah, USA

Masoud Naseri, Arctic University of Norway, Norway
Matteo Broggi, Leibniz Universitdt Hannover, Germany
Matteo D.L. Dalla Vedova, Politecnico di Torino, Italy
Matteo Spada, Paul Scherrer Institut, Switzerland
Matteo Vagnoli, Bombardier, England

Matthias Troffaes, Durham University, England

Melinda Hodkiewicz, University of Western Australia,
Australia

Micaela Demichela, Politecnico di Torino, Italy

Michael Beer, Leibniz Universitdt Hannover, Germany
Michael Frank, Consultant, USA

Michael Pecht, University of Maryland, USA

Michalis Christou, European Commission, Belgium
Michele Compare, Aramis Srl and Politecnico di Milano, Italy
Michelle Bensi, University of Maryland, USA

Mihai Diaconeasa, North Carolina State University, USA
Miltiadis Kyriakidis, Paul Scherrer Institut, Switzerland
Min Xie, City University of Hong Kong, Hong Kong

Ming Zuo, University of Alberta, Canada

Mitra Fouladirad, Troyes University of Technology, France
Mohamed Arezki Mellal, M'Hamed Bougara University,
Algeria

Mohammad Ali Farsi, Aerospace Research Institute, Iran
Nicola Paltrinieri, Norwegian University of Science and
Technology, Norway

Nicola Pedroni, Politecnico di Torino, Italy

Nicolae Brinzei, Université de Lorraine, France

Nima Khakzad, Delft University of Technology, Netherlands
Nivolianitou Zoe, National Center for Scientific Research
Demokritos, Greece

Olga Aneziris, National Centre for Scientific Research
Demokritos, Greece

Olga Fink, ETH Zurich, Switzerland

Omar Kammouh, Delft University of Technology, Netherlands
Ove Nja, University of Stavanger, Norway

Palanque Philippe, Université Paul Sabatier, France

Paolo Trucco, Politecnico di Milano, Italy

Pasquale De Falco, Universita di Napoli Parthenope, Italy
Pedro Filgueiras, Vallourec, Brazil

Peng Liu, Tianjin University, China

Peter Burgherr, Paul Scherrer Institut, Switzerland

Peter Zeiler, Esslingen University of Applied Sciences,
Germany

Phuc Do, Lorraine University, France

Piero Baraldi, Politecnico di Milano, Italy

Pierre Dersin, Alstom, France

Pierre-Etienne Labeau, Université Libre de Bruxelles,
Belgium

Pieter van Gelder, Delft University of Technology,
Netherlands

Pietro Croce, Universita di Pisa, Italy

Qamar Mahboob, Siemens, Germany

Radim Bri$, Technical University of Ostrava, Czech Republic
Ralf Mock, University of Applied Sciences, Switzerland
Ramin Moradi, University of Maryland, USA

Ramirez Marquez, Stevens Institute of Technology, USA
Raphael Grzebieta, University of New South Wales, Australia
Raphael Steenbergen, TNO, Netherlands

Rasa Remenyte-Prescott, University of Nottingham, England
Robert Youngblood, /daho National Laboratory, USA
Roberta Piccinelli, Energy Team Spa, Italy



Technical Committee

Roberto Filippini, MedAustron, Austria

Roberto Setola, University Campus Bio-Medico, Italy
Rodrigo Mena, Universidad Técnica Federico Santa Maria,
Chile

Roger Flage, University of Stavanger, Norway

Ronald Boring, /daho National Laboratory, USA

Roozbeh Razavi-Far, University of Windsor, Canada
Royce Francis, George Washington University, USA

Sai Hung CHEUNG, Nanyang Technological University,
Singapore

Sai Zhang, /daho National Laboratory, USA

Salvatore Distefano, Universita di Messina, Italy
Sameer Al-Dahidi, German Jordanian University, Jordan
Scira Menoni, Politecnico di Milano, Italy

Sebastian Martorell, Universidad Politecnica de Valencia,
Spain

Sebastien Travadel, MINES ParisTech, France

Serkan Eryilmaz, Atilim University, Turkey

Seth Guikema, University of Michigan, USA

Seung Jun Lee, Ulsan National Institute of Science and
Technology, South Korea

Sissel. H. Jore, University of Stavanger, Norway

Stefan Hirschberg, Paul Scherrer Institut, Switzerland
Stefano Calzavara, Universita Ca’ Foscari, Italy

Stefano Zanero, Politecnico di Milano, Italy

Stian Antonsen, SINTEF, Norway

Stig Johnsen, SINTEF, Norway

Sungwoo Lee, Korea Institute of Nuclear Safety, South Korea
Sunil D. Weerakkody, U.S. Nuclear Regulatory Commission,
USA

Sylwia Werbinska-Wojciechowska, Wroclaw University of
Science and Technology, Poland

Tang Loon Ching, National University of Singapore,
Singapore

Terje Aven, University of Stavanger, Norway

Tim Bedford, University of Strathclyde, Scotland

Tina Comes, Delft University of Technology, Netherlands
Todd Paulos, Jet Propulsion Laboratory, USA

Tomasz Nowakowski, Wroclaw University of Science and
Technology, Poland

Trond Kongsvik, Norwegian University of Science and
Technology, Norway

Tsu-Mu Kao, Institute of Nuclear Energy Research, Taiwan
Tunc Aldemir, The Ohio State University, USA

Ullrika Sahlin, Lund University, Sweden

Valerio Cozzani, Universita di Bologna, Italy

Victor Krymsky, Ufa State Petroleum Technological
University, Russia

Vytis Kopustinskas, Joint Research Centre, Italy

Wang Shaoping, Beihang University, China

Wei Wang, City University of Hong Kong, Hong Kong
Wolfgang Krdger, ETH Zurich, Switzerland

Xiaolei Pan, Shanghai University of Electric Power, China

Xiaoyang Li, Beihang University, China

Xuefei Lu, Politecnico di Milano, Italy

Yanfu Li, Tsinghua University, China

Yang Hu, Science and Technology on Complex Aviation
System, China

Yanhua Zou, Hunan Institute of Technology, China
Yan-Hui Lin, Beihang University, China

Yi-Ping Fang, CentraleSupelec, France

Zahra Rezvani, Mashhad University, Iran

Zdenek Vintr, University of Defence, Czech Republic
Zdenko Simi¢, European Commission, Netherlands
Zhegang Ma, /daho National Laboratory, USA
Zhenglin Liang, Tsinghua University, China

Zhiguo Zeng, CentraleSupelec, France

Zhizhong Li, Tsinghua University, ChinaJ



Organizations

AM 2/ TECHEXPO
,« A fj ‘ PSL % CENTRE DE RECHERCHE O
SUR LES RISQUES
POLITECNICO e T es cuses plos

MILANO 1863

Industrial Partners

cdp' CNCl FANcAnTIER

g'é JENSE%UGHES E SAIPEM

Advancing the Science of Safety

HUAWEI

oo
*000 .
5 rf ¥ 1%
SATODEV Tsinghua University

SAFETY TOOLS




Patronage

The Conference is organized under the Patronage of:

INSTITUTIONS

M Ministero
VB delle Infrastrutture

e dei Trasporti

Commissione
europea

$ Regione
Lombardia

PATROCINIO
REGIONE per VENETO

T INaL

ISTITUTO NAZIONALE PER LASSICURAZIONE
CONTRO GLI INFORTUNI SUL LAVORO

cdp

ASSOCIATIONS

7~ ASSOLOMBARDA =
aiass e
@Q@ EONENBUETRLA etwarcaias  CONISOMMERGIO
(@)
Veneto
UNIVERSITIES
12222022 UNIVERSITA
8 DEGLI STUDI
ANN I DI PADOVA

Ministero degli Affari Esteri
e della Cooperazione Internazionale

MINISTERO DELL'AMBIENTE
E DELLA TUTELA DEL TERRITORIO E DEL MARE

CITTA DI
VENEZIA

Associazione ©

() e

Manutenzione
AIMAN.

Center for Advanced Life Cycle Engineering
‘www.calce.umd.edu
ety o i e, WO 97314095



The George Apostolakis Fellowship

Dr George Apostolakis
Professor Emeritus of the Nuclear Science and Engineering Department and of the
Engineering Systems Division of the Massachusetts Institute of Technology

The George Apostolakis Fellowship is awarded to
an ‘early career’ individual who is active in the field
of Risk Assessment. The fellowship is intended to
honor an individual who may be one of tomorrow's
leaders in the advancement of probabilistic safety
assessment and management. Candidates are
graduate students, post-graduate researchers or
early career professionals, who are nominated by a
professor, a colleague or a supervisor. The George
Apostolakis Fellow will receive recognition at the
Conference, Conference fees waived and a plaque
commemorating the award.

-1

George Apostolakis

Dr. Apostolakis is a professor emeritus of the
Nuclear Science and Engineering Department
and of the Engineering Systems Division of the
Massachusetts Institute of Technology. He served
as a Commissioner of the U.S. Nuclear Regulatory
Commission (NRC) from April 23, 2010 until June
30, 2014. From 1995 until 2010, he was a member
and former Chairman (2001-2002) of the statutory
Advisory Committee on Reactor Safeguards of the
NRC. He is currently the Head of the Nuclear Risk
Research Center in Japan. He is @ member of the
U.S. National Academy of Engineering and a Fellow
of the American Nuclear Society and the Society
for Risk Analysis. He has received the Tommy
Thompson Award and the Arthur Holly Compton
Award from the American Nuclear Society. He is a
Corresponding Member of the Academy of Athens.
Dr. Apostolakis holds a Ph.D. in Engineering Science
and Applied Mathematics (awarded in 1973) and a
Master of Science degree in Engineering Science
(1970) from the California Institute of Technology.
He earned his undergraduate degree in Electrical
Engineering from the National Technical University
in Athens, Greece, in 1969.



Fellowship Award Winner

Federico Antonello
Risk Analyst / Data Scientist / Nuclear Engineer

Federico Antonello is completing his PhD in Energy
and Nuclear Science and Technology at Politecnico
diMilano (Italy). He holds a BS in Energy Engineering
from Universita degli Studi di Padova (2014) and a
MS in Nuclear Engineering at the Politecnico di
Milano (2017).

His research efforts are mainly devoted at
developing computational methods, data-mining
and artificial intelligence tools for mining unknown
information and knowledge relevant for complex
technical infrastructures vulnerability assessment
and resilience management. In his PhD research,
Federico has developed a framework for identifying
functional dependencies among components

- 12

of complex infrastructures using large-scale
databases of alarm messages. His work, which is
carried out in collaboration with CERN (European
Organization for Nuclear Research), makes use of
association rule mining techniques, evolutionary
algorithms and probabilistic models to reconstruct
unknown chains of malfunctions and failures.

Federico has also mentored students during their
MS diploma theses, developing with them methods
and tools for improving the safety and reliability of
industrial components. In addition to his research
activities, he has been a teaching assistant for the
course “Reliability Engineering and Quantitative
Risk Analysis” from 2017 to 2020.
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Instructions for Chairs and Speakers

INSTRUCTIONS FOR CHAIRS

Please connect to your virtual session zoom room at least 10 minutes prior to the start of your session, using
the link which you should have receveid by email. If not, please contact esrel2020psam15@agence-vert.
com and esrel2020psam15@polimi.it. Collect possible biographical sketches (these should be very brief).
Alternatively, you can ask each presenter to introduce herself/himself shortly.

For the sake of the meeting attendees, please keep the session synchronized as shown in the final program.
You are supposed to signal the presenter when there is 3 minutes remaining in the time slot. Moderate the
discussion after each presentation and restrict the discussion if necessary due to the time constraints.
Before ending the session, please summarize the session briefly if you find it worthwhile.

INSTRUCTIONS FOR SPEAKERS

Each oral presentation should last not more than 12 minutes following maximum 3 minutes of discussion.
Speakers are asked to adhere strictly to the 15 minute limit. The chairperson will interrupt the talk if you
overrun the time.

Ten minutes before the start of their session, you are encouraged to access to the zoom virtual room and
introduce to the session chair using the link which you should have receveid by email. If not, please contact
esrel2020psam1b@agence-vert.com and esrel2020psam15@polimi.it



Instructions for Virtual Attendance

From Monday November 2nd, 2020 to Thursday November 5th, 2020 you can join the virtual conference
trough:

1.

2.

the virtual conference platform (https://esrel2020psam15.event-vert.com/), for your access by the
desktop;

EXPOTECH
S8

ESREL 2020 PSAM 15 WEBSITE  DETAILED SCHEDULE  VIDEO AND E-PROCEEDINGS

PROTECTED: VIDEO PROCEEDINGS

protected.

the Whova app (download it for free from Apple Store or Google Play, sign-in/register and search in
the tab “Explore Events” for the ESREL 2020 PSAM 15 conference), for your access by mobile device.

Sign in using your Whova account
Email

Enter email

Password

EXPOTECH Enter password
ESREL 2020 PSAM 15
ENICE - ITALY

Forgot your password?

ESREL 2020 - PSAM 15

Nov 2 - 5. 2020 Don't have an account? Sign up here

Whova Virtual Conference Platform


https://esrel2020psam15.event-vert.com/

Instructions for Virtual Attendance

To access, please use the personal password that you have received by email.
In case you have not received it, please contact esrel2020psam15-tdsupport1@polimi.it

In both cases of desktop or Whova app access, you will find:

. the links to access the ZOOM rooms where the events (opening/closing ceremony, panels, plenary
lectures and special sessions) will be held. You will have to access the room few minutes before the
beginning of the event you are interest in, clicking on the specific link provided.

DETAILED SCHEDULE  VIDEO AND E-PROCEEDINGS

PROTECTED: DETAILED SCHEDULE
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(Central European Time).

- Special session: “Natural
- cessing, knowled.

Hisnicz Lors Bedabs M.

Monday 2 November 2020

VIRTUAL ROOM 1 e
= Plenary lecture: “People,

" infrastructure, stakeholders: su.

10:00 — 1115

pening Ceremony. 5/]/68557240038

‘With the presence of Institutional Representatives

1130

Panel session

N:15 —13:00 9 httpsi//us02web.zoom.us/j/85109848445

- Special session: “Arificiel
" Intelligence fer Maintenance D. ®

tsolutions for a
Maderator: Martine Loiacane
Panelists: Luig) De Vecchis (Huawe, Stefano Cao (Saipem)

Panel session 9 hetps://uso2wob.zoom.us/|/81132011792

13:45 — 1515

. the collection of all video proceedings;
. the collection of all e-proceedings.
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Instructions for Virtual Attendance

pre— ‘
ESREL 2020 PSAM 15
Venice - ltaly
2 November 2020 to 6 November 2020

Wen v

A Procedure for Modelling and Verification of Safety Objectives and
Functions

Fier resentations

ing W

I Intelligen

Bayesian Network Model for Accessing Safety and Security of Offshore
Wind Farms

A Procedure for
Modelling and

£ m Verification of Safety

Objectives and

Functions

scar Heman Rais

Extending Fault Trees with Continuous System Variables i M

...and in case you wish to attend two events occurring in parallel, no worries: all the events will be recorded,
and you will enjoy those later on;

Finally, to make the best out of the ESREL2020 PSAM15 Conference, we encourage you to interact with all
participants using the:

. Q&A panel offered during the ZOOM sessions of the events in streaming;

. Whova app for one-to-one chat with authors and exhibitors, and for technical discussions and
networking.



Opening Ceremony

Prof. Enrico Zio
General Chair of Esrel 2020 Psam 15 Conference

Dott. Luigi Brugnaro
Mayor of Venice Metropolitan City

Avv.to Elisa De Berti
Vice-president of the Veneto Region

On.le Raffaella Paita

President of the transport and telecommunications commissions
of the Chamber of Deputies

Sen. Paolo Arrigoni
Quaestor of the Senate of the Italian Republic

On. Stefano Buffagni

Deputy Minister of Economic Development

Janez Lenarcic
EU Commissioner for Crisis Management

Prof. Marko Cepin

Chair of the European Safety and Reliability Association (ESRA)

Prof. Piero Baraldi
Technical Program Chair of the ESREL 2020 PSAM 15 Conference

Prof. Francesco Di Maio
Technical Program Chair of the ESREL 2020 PSAM 15 Conference



Opening Ceremony

Prof. Enrico Zio
General Chair of Expotech Esrel 2020 Psam 15 Conference

Enrico Zio received the MSc degree in nuclear
engineering from Politecnico di Milano in 1991
and in mechanical engineering from UCLA in
1995, and the Ph.D. degree in nuclear engineering
from Politecnico di Milano and in probabilistic risk
assessment at MIT in 1996 and 1998, respectively.
He is currently full professor at the Centre for
research on Risk and Crises (CRC) of Ecole de Mines,
ParisTech, PSL University, France, full professor and
President of the Alumni Association at Politecnico
di Milano, lItaly, eminent scholar at Kyung Hee
University, Republic of Korea, distinguished guest
professor at Tsinghua University, Beijing, China,
adjunct professor at City University of Hong Kong,
Beihang University and Wuhan University, China and
Co-Director of the Center for REliability and Safety of
Critical Infrastructures (CRESCI) and the sino-french
laboratory of Risk Science and Engineering (RISE),
at Beihang University, Beijing, China.

In 2020, he has been awarded the prestigious
Humboldt Research Award from the Alexander
von Humboldt Foundation in Germany (https://
www.humboldt-foundation.de/web/home.html),
one the world’'s most prestigious research awards
across all scientific disciplines. The Award is given
to outstandingly qualified researchers and future
leaders from science-related fields (but very seldom
awarded to engineers!). The Award is granted in
recognition of a researcher’s entire achievements to
date, to academics whose fundamental discoveries,
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new theories, or insights have had a significant
impact on their own discipline and who are expected
to continue producing cutting-edge achievements in
the future. Professor Zio has been selected for the
Award in light of being a World leading scientist in
Risk and Resilience Assessment, Safety Analysis
and Reliability Engineering of complex systems
and infrastructures, in particular for energy
applications. His H-index is 72. He has been one
of the pioneers in using artificial intelligence (such
as neural networks) and genetic algorithms in
reliability engineering and risk assessment, solving
key problems related to the safety and reliability of
critical systems such as those used in the nuclear,
oil and gas, transportation industries. He has
promoted the use of computational modeling within
various international initiatives.

His research focuses on the modeling of the failure-
repair-maintenance behavior of components and
complex systems, for the analysis of their reliability,
maintainability, prognostics, safety, vulnerability,
resilience and security characteristics, and on the
development and use of Monte Carlo simulation
methods, artificial intelligence techniques and
optimization heuristics. He is author and co-author
of seven books and more than 500 papers on
international journals, Chairman and Co-Chairman
of several international Conferences, associate
editor of several international journals and referee
of more than 20.



Opening Ceremony

Dott. Luigi Brugnaro
Mayor of Venice Metropolitan City

Father of 5 - Valentina, Andrea, Piera Maria, Jacopo
and Ettore -, in love with his wife Stefania, Luigi
Brugnaro was born in 1961. His parents are Maria,
an elementary school teacher, and Ferruccio, a
workman, trade union leader and poet.

He founded Umana, a corporation with 700 million
Euros in revenue that includes 23 companies active
in the fields of utilities, manufacturing, building
industry, sports and agricolture. But Umana is also
the name of the employment agency opened in
1997, that became one of the leading companies in
the sector in just a few years.

In 2006 he took over the Reyer basketball club.
Umana Reyer men's team claimed the Italian
Basketball Championship on 2017 and on 2019, and
won the FIBA Europe Cup in 2018.
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He has been president of Confindustria Venezia
from 2009 to 2013 and member of the national
Confindustria board unito 2015.

Since 2015 he is Mayor of Venice, vice President of
the Fondazione Musei Civici di Venezia, president of
the Fondazione Teatro La Fenice and vice president
of the Biennale. He was re-elected in 2020. He was
the first in Italy to put his assets in a blind trust.

He is also Mayor of the Venice Metropolitan City and
came in second place on the 2020 Governance Poll
by Il Sole240re, becoming the fiftht most loved city
leader in Italy that year.



Opening Ceremony

Avv.to Elisa De Berti
Vice-president of the Veneto Region

- Resident in Verona PROFESSIONAL EXPERIENCE

- Born 22nd October 1974

- Italian nationality January 2008-May 2015

- Married with two 14-year-old children Freelance Lawyer

ADMINISTRATIVE EXPERIENCE Civil law, credit recovery, bankruptcies, separations,

divorces, contractual advice, out-of-court, road code
From 17th October 2020 she is Vice President and  sanctions appeals, succession, real estate divisions
Councilor for Legal Affairs, Infrastructure, Transport
and Public Works of the Veneto Region April 2005 Enrollment in the Verona Bar Association
Training and education
From 29th June 2015 Veneto Region Councilor
for Infrastructure, Transport, Public Works, Inland  October 2001
Navigation and Port Navigation Degree in law from the University of Ferrara

May 2014 August 2015 Mayor of the municipality of
Isola Rizza (VR) - Lega Nord list and others

August 2009 August 2013 President of the Union of
Municipalities Destra Adige

June 2009 May 2014 Mayor of the Municipality of
Isola Rizza (VR) - June 2004 June 2009 Minority
councilor of the Municipal Council of Isola Rizza (VR)
Civic list (group leader)



Opening Ceremony

On.le Raffaella Paita

President of the transport and telecommunications commissions
of the Chamber of Deputies

Raffaella Paita was born in La Spezia on the 23rd
November 1974. She began her political career in
1997 in the role of Left Democratic Group Leader of
the City Council of La Spezia, Mayor Giorgio Pagano.

From 2002 to 2007 she worked in the Cabinet office
of the Mayor of La Spezia, Mayor Giorgio Pagano

From 2007 to 2010 she covered the position of City
Councilor of La Spezia, Mayor Massimo Federici, with
powers: La Spezia seaside town, Strategic coastal
line projects, Strategic planning, Reorganization
of investee companies and the cultural system,
Organization of the Municipality, Times and hours
of the city, Communication, e-government projects,
International cooperation.

In May 2010 she became the President of the PD
Group of the Liguria Region IX Legislature and in
October 2010 the Councilor for infrastructures of
the Liguria Region IX Legislature.
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She became Deputy Chamber in March 2018 and
in July 2020 the President of the IX Commission for
Transport and Telecommunications Camera ltalia
Viva.

A freelance journalist, she dedicated her entire
institutional and political path to her territory,
deepening her knowledge of infrastructures and
transport over the years that allowed her to play
key roles in the Government of the Liguria Region
and today at the Chamber of Deputies, where she
holds the role of President of the IX Transport and
Telecommunications Commission.

He coordinated the drafting of the Italia Shock
Plan on infrastructural works still at a standstill in
the country, a plan that was partly included in the
Government's Simplification Decree.



Sen. Paolo Arrigoni
Quaestor of the Senate of the Italian Republic

Born in Lecco on 14 June 1964, senator Arrigoni grew
up in the neighbouring village of Calolziocorte, where
he still lives with his wife Wilma and his beautiful
daughters Aurora and Noemi. He graduated in
Electronic Engineering from the Milan Polytechnic in
1992 and became a chartered engineer in 1994.

After a one-year experience as a teacher at Pacinotti
Institute in Milan while attending university, he worked
as a Project Engineer at Italcementi in Bergamo
(1992-2000). In March 2000 he opened his own firm
specialising in the design of and consultancy for
electrical and automation systems for the civil, tertiary
and industrial sectors.

His political engagement began in 1997, when he joined
the local Northern League office at Calolziocorte, of
which he later became administrative officer. In 2000-
2001, he was elected leader of the Calolziocorte office
and member of the Northern League coordinating
committee for the Lecco Province.

He was elected to the municipal council of Calolziocorte
in 1998 and was local cabinet member for Ecology,
Environment, Traffic and Transport in 2001-2003. On 26
May 2003 he became Mayor of Calolziocorte, an office
he held for two terms until March 2013.

In those years, he served as an opposition councillor in
the Province of Lecco 2004-2009, and as a government
councillor 2009-2014. In both terms, he was the
league’s most voted councillor and chief whip of the
political group.

From February 2002 to March 2005, he was board
member of NORDCOM S.p.A., the ICT arm of Ferrovie
Nord. From July 2003 to February 2006, he sat on the
board of GRTN S.p.A., a nation-wide power grid operator.
In February 2013, he ran for the Senate of the Republic
and was elected in the Lombardy constituency for the
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2013-2018 Parliament. He sat on the Senate Standing
Committee on Environment, Environmental Properties
and the Land; the Special Committee on Italians Abroad;
and the Joint Committee on Schengen, Europol and
Immigration. In 2014, he also became a member of the
Joint Committee of Inquiry on Waste Recycling Crimes
and other Environmental Offences (a.k.a., the Ecomafia
Committee).

His political ethics reflects responsibility towards the
citizens who put their trust in him and pride of being
a member of the League, the parliamentary group
holding a five-year straight record for introducing the
most Bills!

In those five years, Senator Arrigoni held a number
of offices: leader of the political movement “Noi con
Salvini” in the Abruzzo Region from November 2015
to 17 July 2017; campaign leader for the Molise
regional election from 11 to 20 April 2018; first regional
commissioner of the League in Northern Marche from
December 2017 to 4 March 2020 and Acting Leader of
the League in the Marche Region until 14 May 2020.

On 4 March 2018 he was re-elected to the Senate and on
28 March he was elected Quaestor of the Senate of the
Republic. He has been a member of the Senate Standing
Committee on Environment, Environmental Properties
and the Land also during the present parliamentary
term. On 18 July 2018 he was designated as member
of the Parliamentary Committee for the Security of the
Republic (COPASIR).

He has led the League's Energy Department since 17
February 2020.

He has been a Knight of the Order of Merit of the Italian
Republic since June 2005.



Opening Ceremony

On. Stefano Buffagni

Deputy Minister of Economic Development

Stefano Buffagni (Milan, 6th September 1983) is a
Chartered Accountant, Statutory Auditor and an
Italian politician of "Movimento 5 Stelle”.

September 13th 2019 — Deputy Minister to the
Ministry of economic Development.

June 13th 2018 - Undersecretary to the Presidency
of the Council of Ministers.

March 4th 2018 — Deputy of the Republic of the 18th
parliamentary term - Member of the Committee on
Budgetary Control.

From 2013 to 2018 - Regional Councilor of
Lombardy during the 10th parliamentary term -

- 24

Member of the Committee on Budgetary Control,
Productive Activities and Employment, Trade and
Tourism. Chartered Accountant and tax Advisor -
He deals with budgets, business assessments, tax
planning, international taxation, due diligence, M&E
and, in particular, with evaluation of multiannual
works and tenders procedures, acting as Advisor for
important engineering design activities.

Master's Degree in Economics and Management for
Business at the Catholic University of the Sacred
Heart, Milan.

Degree in Economics and Business Management
from the Catholic University of the Sacred Heart,
Milan.



Opening Ceremony

Janez Lenarcic
EU Commissioner for Crisis Management

Ambassador, Permanent Representative of the
Republic of Slovenia to the EU, Brussels
Present

State Secretary for European and Foreign Affairs,
Office of the Prime Minister
2014-2016

Director of the OSCE Office for Democratic
Institutions and Human Rights (ODIHR), Warsaw
2008-2014

State Secretary, Head of the Government Office for
European Affairs, Ljubljana
2006-2008

Representative of the Presidency of the Council in
the European parliament
2008

Ambassador, Permanent Representative of the
Republic of Slovenia to the OSCE, Vienna
2003-2006

Chairman of the Permanent Council of the 0SCE
2005

State Secretary in the Office of the Prime Minister
2002-2003
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Diplomatic Adviser to the Prime Minister
2001

Adviser to the Minister for Foreign Affairs
2000

First Secretary, Permanent Mission of Slovenia to
the United Nations, New York
1996-1999

Third Secretary, Permanent Mission of Slovenia to
the United Nations, New York
1994-1996

Department for Multilateral Relations, Ministry of
Foreign Affairs, Ljubljana
1993-1994

Entered the Slovenian diplomatic service
1992

Degree in international law, Ljubljana University
1992



Opening Ceremony

Prof. Marco Cepin
Chair of the European Safety and Reliability Association (ESRA)

Prof. Dr. Marko Cepin is a professor at the Faculty of
Electrical Engineering, University of Ljubljana. He is
full time teacher for the subjects related to power
systems, specifically conventional and alternative
sources of electric energy including renewable
sources.

His research interests include energy engineering,
power plants and reliability of power systems.

His main functions include: president of Nuclear
Society of Slovenia (2010-2014, 2014-2018),
president of European Safety and Reliability
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Association (2018-2020), an associate editor of
scientific journal Reliability Engineering and System
Safety (2019-2022).

He wrote one book and more than 50 articles
published in internationally recognised scientific
journals and more than 150 conference
contributions.



Opening Ceremony

Prof. Piero Baraldi
Technical Program Chair of the ESREL 2020 PSAM 15 Conference

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.

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 invited keynote Lecturer at the
plenary sessions of the European Safety and
Reliability Conference, ESREL 2014, at Wroclaw
(Poland), of the 2016 Prognostics and System
Health Management Conference, at Chengdu
(China) and of the 4th International Conference
on System Reliability and Safety (ICSRS 2019),
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at Rome (ltaly). He has been invited to present 4
tutorials at international conferences. He has been
functioning as Technical Programme Chair of the
2013 Prognostics and System Health Management
Conference (PHM-2013), Milano (Italy) 2013, of the
ESREL2020PSAM15 Conference, Venice (Italy) and
as Technical Committee Co-Chair of the European
Safety and Reliability Conference, ESREL 2014,
Wroclaw (Poland), 2014. He is serving as editorial
board member of three international scientific
journals and he is associated editor of the Journal
of Risk and Reliability".

He has been treasurer of the European Safety and
Reliability Association (ESRA) from 2014 to 2018 and
he is Chairman of the ESRA Technical Committee on
“Prognostics and System Health Management”.

He is co-author of 2 books and more than 175
papers on international journals and proceedings of
international conferences.



Opening Ceremony

Prof. Francesco Di Maio
Technical Program Chair of the ESREL 2020 PSAM 15 Conference

Francesco Di Maio (B.Sc. in Energetic Engineering,
2004, Politecnico di Milano; M.Sc. in Nuclear
Engineering, 2006, Politecnico di Milano; Double
EU-China PhD in Nuclear Engineering, 2010,
Politecnico di Milano and Tsinghua University) is
Associate Professor in Nuclear Power Plants at
Politecnico di Milano (Milano, Italy) since 2019, and
has obtained Scientific Qualification to function as
Full Professor in 2014.

His research aims at studying, developing and
applying  efficient  computational intelligence
methods and data mining techniques (Neural
Networks, Fuzzy Logic, Genetic Algorithms, etc.) for
addressing a number of open issues relevant for
risk analysis, such as integration of deterministic
and probabilistic methods for computational risk
assessment, and cyber-physical systems risk and
resilience assessment. In 2009-2010 he has been
Research Fellow of the Science and Technology
Programme (STFP) in China, financed by the
European Commission, and spent 24 months of
practical research at Tsinghua University (Beijing,
China). In 2010, he has been appointed as Senior
Researcher in City University of Hong Kong. In 2016
he has been Project team member of the “Evaluation
of the management and impacts of fusion and
fission research supported by the Euratom Research
and Training Programme 2014-2018 and previous
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Euratom Programmes”, contracted by Fondazione
Politecnico and Ernst&Young under commitment
of the Directorate-General for Reseach&Innovation
of the European Commission. Starting from 2016,
he has become Technical Peer reviewer for the
Innovative Nuclear Research (INR) Integration Office
of the Department of Energy (DOE) Office of Nuclear
Energy, USA. He has been collaborator of the Italian
Embassy in China and acted as technical committee
member for a number of international conferences.
He has been invited keynote Lecturer at the plenary
sessions the 4th International Conference on System
Reliability and Safety (ICSRS 2019) in Rome (Italy).
He has been functioning as Technical Programme
Chair of the 2nd and 3rd International Conference
on System Reliability and Safety (ICSRS 2018 and
2019), and of the ESREL2020PSAM15 Conference,
Venice (Italy).

He is an active reviewer for more than 12 scientific
international peer-reviewed journals and has been
Associate Editor of the International Journal of
Performability Engineering (2011-2015). He has
published more than 150 papers in peer-reviewed
international journals and conferences. He is Co-
Chair of the Technical Commitee on Nuclear Industry
of the European Safety and Reliability Association
(ESRA) and Chair of the lItalian IEEE Reliability
Chapter.



Panel: "Risk in practice: smart solutions for

sustainable global world"

Moderator:

Martino Loiacono
Journalist for ItaliaOggi

Speakers:

Prof. Enrico Zio
General Chair of Esrel 2020 Psam 15 Conference

Stefano Cao
Chief Executive Officer of Saipem S.p.A.

Pankaj Duggal

President and COO of Jensen Hughes

Francesco Starace
CEO and General Manager of Enel Spa

Luigi De Vecchis

President of Huawei Italy
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Panel: "Risk in practice: smart solutions for
sustainable global world"

Martino Loiacono
Journalist for ItaliaOggi

Martino Loiacono (born September 10, 1993) is an
Italian journalist. He is a columnist for ItaliaOggi.
He has previously taught as Visiting language
coordinator at University of Mary Washington (US).
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Panel: "Risk in practice: smart solutions for
sustainable global world"

Prof. Enrico Zio
General Chair of Expotech Esrel 2020 Psam 15 Conference

Enrico Zio received the MSc degree in nuclear
engineering from Politecnico di Milano in 1991
and in mechanical engineering from UCLA in
1995, and the Ph.D. degree in nuclear engineering
from Politecnico di Milano and in probabilistic risk
assessment at MIT in 1996 and 1998, respectively.
He is currently full professor at the Centre for
research on Risk and Crises (CRC) of Ecole de Mines,
ParisTech, PSL University, France, full professor and
President of the Alumni Association at Politecnico
di Milano, lItaly, eminent scholar at Kyung Hee
University, Republic of Korea, distinguished guest
professor at Tsinghua University, Beijing, China,
adjunct professor at City University of Hong Kong,
Beihang University and Wuhan University, China and
Co-Director of the Center for REliability and Safety of
Critical Infrastructures (CRESCI) and the sino-french
laboratory of Risk Science and Engineering (RISE),
at Beihang University, Beijing, China.

In 2020, he has been awarded the prestigious
Humboldt Research Award from the Alexander
von Humboldt Foundation in Germany (https://
www.humboldt-foundation.de/web/home.html),
one the world’'s most prestigious research awards
across all scientific disciplines. The Award is given
to outstandingly qualified researchers and future
leaders from science-related fields (but very seldom
awarded to engineers!). The Award is granted in
recognition of a researcher’s entire achievements to
date, to academics whose fundamental discoveries,
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new theories, or insights have had a significant
impact on their own discipline and who are expected
to continue producing cutting-edge achievements in
the future. Professor Zio has been selected for the
Award in light of being a World leading scientist in
Risk and Resilience Assessment, Safety Analysis
and Reliability Engineering of complex systems
and infrastructures, in particular for energy
applications. His H-index is 72. He has been one
of the pioneers in using artificial intelligence (such
as neural networks) and genetic algorithms in
reliability engineering and risk assessment, solving
key problems related to the safety and reliability of
critical systems such as those used in the nuclear,
oil and gas, transportation industries. He has
promoted the use of computational modeling within
various international initiatives.

His research focuses on the modeling of the failure-
repair-maintenance behavior of components and
complex systems, for the analysis of their reliability,
maintainability, prognostics, safety, vulnerability,
resilience and security characteristics, and on the
development and use of Monte Carlo simulation
methods, artificial intelligence techniques and
optimization heuristics. He is author and co-author
of seven books and more than 500 papers on
international journals, Chairman and Co-Chairman
of several international Conferences, associate
editor of several international journals and referee
of more than 20.



Panel: "Risk in practice: smart solutions for
sustainable global world"

Stefano Cao
Chief Executive Officer of Saipem S.p.A.

Stefano Cao is an ltalian engineer and senior
business management executive with vast
experience in the energy and infrastructure sector.

Since 30 April 2015 he has been Chief Executive
Officer of Saipem S.p.A., a leading global company
in the Engineering & Construction and Drilling
business lines, with a strong bias towards oil & gas-
related activities in remote areas and deep waters.

After graduating in Mechanical Engineering from
the "La Sapienza” University in Rome, Mr. Cao
began his career in the Eni Group in 1976, first in
Saipem S.p.A. - which he left as Executive Chairman
in 2000 - and subsequently in Eni S.p.A. - which
he left in 2008 as Chief Operating Officer of the
Exploration & Production Division. Between 2000
and 2008, the hydrocarbon production of the latter
Division increased from 1,200,000 to 1,800,000
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boe/day with the entry into production of new
fields, the acquisition of independent exploration
and production companies and the purchase of
productive assets.

From February 2009 to June 2012 Mr Cao was
Managing Director and CEO of Sintonia SA, a holding
company in the infrastructure sector established
as the result of a joint venture between Edizione
Holding, Goldman Sachs Infrastructure Partners,
Mediobanca and GIC.

Other positions held include Chairman of Eni
Corporate University, Chairman of Assomineraria,
member of the Boards of Directors of Telecom
Italia S.p.A., Aeroporti di Roma (ADR) S.p.A. and
Autostrade per lltalia (ASPI) S.p.A., member of the
Management Board of A2A S.p.A. and Non Executive
Director of Petrofac Ltd.



Panel: "Risk in practice: smart solutions for
sustainable global world"

Pankaj Duggal
President and COO of Jensen Hughes

With nearly three decades of experience, Pankaj
Duggal brings to his role as the President and
Chief Operating Officer of Jensen Hughes strong
operations and sales leadership across global
market sectors — from corporate, mission critical
and institutional to science and technology as well
as government. In his role, Pankaj provides business
leadership across the company's operating
divisions in the U.S., Canada, UK., Europe, Middle
East and Asia Pacific and supports the achievement
of strategic initiatives and financial goals.

Pankaj's diverse executive leadership experience
and technical background allows him to engage
strategically with both internal operational leaders
and teams as well as clients to deliver solutions that
yield high-value, long-term, social, environmental
and business outcomes. His interest areas include
strategy development, integrated design, alternative
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delivery, total cost of ownership, and high-

performance built environment. His key areas of

expertise include:

. Diverse  architecture, engineering and
construction market experience

. Strategic leadership with business acumen
and client relationship management

. Inclusive growth-oriented business approach
and collaborative decision-making

Pankaj serves on the Dean's Advisory Board for
the College of Architecture and Urban Planning
at the University of Michigan. He earned a Master
of Architecture with Distinction and a Master of
Urban Planning from the University of Michigan,
and a Bachelor of Architecture from the School of
Planning & Architecture in Delhi, India. His industry
affiliations include AIA, APA, AICP, ULI, CoreNet,
SAME, DBIA, and CMAA.



Panel: "Risk in practice: smart solutions for
sustainable global world"

Francesco Starace
CEO and General Manager of Enel Spa

Francesco Starace is CEO and General Manager of
Enel S.p.A. since May 20714. Starace joined the Enel
Group in 2000, holding various leading managerial
positions, including that of Director of the Business
Power Area (from July 2002 to October 2005) and
Director of the Market Division (from November 2005
to September 2008).

From 2008 to 2014 he was CEO and General Manager
of Enel Green Power, a Group company dedicated to
the generation of energy from renewable sources
and one of the main players in the renewable energy
sector at a global level.

In November 2010, Starace led the company's
placement on the Milan and Madrid stock exchange
lists with a market capitalization of 8 billion euros.

He began his career in the management of the
construction of electricity generation plants, initially
in the General Electric group, then in the ABB Group
and later in the Alstom Power Corporation, as head of
global sales for the Gas Turbine Division.

Francesco Starace further consolidated his
professional experience internationally, having
worked in Saudi Arabia, Egypt, the United States, and
Switzerland.

He has been a member of the Board of the Polytechnic
of Milan since January 2014 and of the Board of the
Italian Institute of Technology (IIT) since February
2015.
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Since June 2014 he has been a member of the
Advisory Board of the United Nations Sustainable
Energy 4 All. Since May 2015 he has been a member
of the Board of Directors of the United Nations Global
Compact. Member of the General Council and of the
Advisory Board of Confindustria respectively from
2015 and 2016. From January 2016 to January 2018
he was co-president of the World Economic Forum's
Energy Utilities and Energy Technologies Community.

In October 2016 he was appointed co-president of the
B20 Climate & Resource Efficiency Task Force and
again in January 2020 co-president of the B20 Saudi
Arabia "Energy, Sustainability and Climate Taskforce”.
From June 2017 to May 2019 he was President of
Eurelectric, the sector association of the electricity
industry at European level.

In September 2017 he was appointed by the European
Commission as a member of the "Multi-stakeholder
Platform on the Implementation of the Sustainable
Development Goals in the EU"

At the invitation of the Rockefeller Foundation,
Engineer Starace became a member of the Global
Commission to End Energy Poverty since September
2019.

Graduated in nuclear engineering at the Politecnico di
Milano, he is a passionate cyclist.



Panel: "Risk in practice: smart solutions for
sustainable global world"

Luigi De Vecchis

President of Huawei Italy

Luigi De Vecchis is the President of Huawei Italy.
He is responsible for representing the company at
the highest institutional levels, increasing relations
with the business community and bringing Huawei's
contribution to the trade associations. He owns a
degree in Telecommunications Engineering and
has always carried out activities of technological
innovation, in the areas of telecommunications and
energy production plants from fourth generation
nuclear reactors.

Before joining Huawei, De Vecchis was General
Manager at Telesoft, an IT company owned by
Telecom ltalia, where he was responsible for the
international development of the former Stet
Group. Then he was appointed President and CEO of
Siemens Italy and managed a group of 7,000 people
for ten years, two manufacturing facilities based in
Italy for the global production of RAN and radio links,
and an R&D center. After the merger of Nokia and
Siemens, he became President and CEO of Nokia
Siemens Networks.
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Born and raised with a strong entrepreneurial spirit,
De Vecchis founded the company Merivus Srl and
participated in the worldwide program Generation
Four International Forum (GIF) for the research
and development of fourth generation reactors.
He was Advisor to the Ministry of Agriculture with
a focus on sustainable energy and member of the
inter-ministerial working group to evaluate the
extension of the incentives for energy generated
from renewable sources. For more than ten years
De Vecchis has been Honorary Scientific Director
and voluntary at Occam, a non-profit organization
founded by UNESCO, where he was responsible for
innovation in the fields of energy, waste disposal,
and medicine with the aim of finding a sustainable
way to extend health care to the most disadvantaged
populations.
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Technical Program Tracks

CONFERENCE TOPICS

Accelerated Degradation and Life Test

Accident and Incident Modeling

Artificial Intelligence for Reliability, Maintenance and Safety
Augmented Reality for Safety

Big Data and loT Applications in Reliability and Maintenance
Computational Reliability/Risk Assessment

Consequence Modeling and Management

Crisis Management

Cyber Security

Dependability

Dependence and Common Cause Failures Modeling and Analysis
Disaster Management

Dynamic Reliability / Risk Assessment

Economic Analysis in Risk Management

Environmental Risk Analysis

External Hazards Risk Assessment

Foundational Issues in Risk Assessment and Management
Geological Risk Assessment

Human Factors and Human Reliability

Industrial Safety

Industry 4.0 Reliability and Safety

Insurance Risk

Internal Hazards Risk Assessment

Machine Learning for Reliability Maintenance and Safety
Maintenance Modeling and Applications

Mathematical Models and Methods for Reliability and Safety
Medical Risk

Natural Hazards Risk Assessment

Occupational Safety

Optimization of Reliability Maintenance and Safety
Organizational Factors

Policy Making and Legislative Issues

Predictive Maintenance

Prognostics and System Health Management

Quality

Resilience Analysis, Assessment and Management

Risk Acceptance Criteria

Risk Analysis and Safety in Standardization

Risk Assessment

Risk Governance and Societal Safety

Risk Informed Applications

Risk Management

Risk Perception and Communication

Risk Prevention

Risk-based Decision Making

Safety Culture

Security

Site Level Multi-Unit Multi-Source Risk Assessment
Smart Devices and Systems Reliability

Software Reliability and Safety



Technical Program Tracks

T51 Structural Health Management

T52 Structural Reliability

T53 System Reliability

T54 Uncertainty and Sensitivity Analysis
T55 Virtual Reality for Safety

T56 Web Security

T57 Multi-Unit Nuclear Plant PSA

INDUSTRIAL AREAS
A1l Aeronautics and Aerospace Industry
A2 Agriculture and Aquaculture Systems
A3 Automotive Industry
A4 Autonomous Transportation
A5 Banking and Finance
Ab Chemical and Process Industry
A7 Civil Engineering
A8 Critical Infrastructures

A9 Cyber-Physical Systems

A10 Data Centers

A1 Electric Power Industry

A12 Electronics

A13 Energy Industry

Al4 Food Industry

A15 Health and Medicine

A16 Health Service Industry

A17 Information Technology and Telecommunications
A18 Insurance

A19 Land Transportation

A20 Land Use Planning

A21 Manufacturing

A22 Maritime and Offshore Technology
A23 Materials

A24 Nuclear Industry

A25 Oil and Gas Industry

A26 Railway Industry

A27 Renewable Energy Industry

A28 Smart Cities and Systems

A29 Socio-Technical-Economic Systems
A30 Supply Chains

A31 Water Transportation systems
A32 Web Systems

SPECIAL SESSIONS

S1 Reliability of Passive Systems in Nuclear Power Plants - Perspectives and Challenges
S2 Life Cycle-Based Resilience Assessment and Management of Structural and
Infrastructural Assets
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C1

Technical Program Tracks

Human Reliability Analysis today: data and other challenges

Artificial Intelligence for Maintenance Decision Support

Text Mining applied to Risk Analysis, Maintenance and Safety

Bayesian Network Modelling for Risk Assessment in the Qil and Gas Industry
Fault-Tolerant and Attack-Resilient Cyber-Physical Systems (CPS)

Advanced Diagnosis and Prognosis in Bio-medical Engineering

NLP, knowledge graphs and ontologies

Human Performance in Resilience, Risk and Safety Assessments
Reinforcement Learning for Industry 4.0

INNOVATION CHALLENGES

Prognostic and Health Management in Evolving Environments
The NASA Langley UQ Challenge on Optimization under Uncertainty



- VIRTUAL TECHNICAL PROGRAM -

MONDAY 2 November

TIME SESSIONS
Venice | Africa | Asia Oceania | America VIRTUAL ROOM 1 VIRTUAL ROOM 2
Cape Town | Beijing Canberra | Washin-
gton DC

10:00 | 11:00 | 17:00 | 20:00 4:00 | Opening Ceremony at the presence of Institutional
1115 | 1215 | 18:15 | 21:15 5:15 | Representatives
1115 | 1215 | 18:15 | 21:15 515
13:00 | 14:00 | 20:00 | 23:00 7:00
13:00 | 14:00 | 20:00 | 23:00 7:00
13:45 | Vb5 | 20:45 | 23:45 T:45 PAUSE
13:45 | 1445 | 20:45 | 23:45 T:45
15:15 | 16:15 | 22:15 1:15 9:15
19:15 | 1615 | 2215 | 1:15* 9:15 | Special Session: “Reinforcement Learning For
1715 | 18:15 0:15 | 315 11:15 | Industry 4.0"
17:15 | 1815 0:15 | 3:15* | 11:15
17:30 | 18:30 0:30 | 3:30 11:30 PAUSE
17:30 | 18:30 0:30 | 3:30* | 11:30
18:15 | 19:15 115 | 415 12:15
*+1 DAY

PANEL

SPECIAL PLENARY

SESSION LECTURE
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VIRTUAL TECHNICAL PROGRAM -

TIME
Venice | Africa | Asia Oceania | America VIRTUAL ROOM 1 VIRTUAL ROOM 2
Cape Town | Beijing Canberra | Washin-
gton DC

9:00 | 10:00 | 16:00 | 19:00 3:00
10:30 | 11:30 | 17:30 | 20:30 4:30
10:30 | 11:30 | 17:30 | 20:30 4:30
10:45 | 1145 | 17:45 | 20:45 :45 PAUSE
10:45 | 11:45 | 17:45 | 20:45 L:45
11:30 | 12:30 | 18:30 | 21:30 5:30
11:30 | 12:30 | 18:30 | 21:30 5:30
1215 | 13:15 | 1915 | 22:15 6:15
1215 | 13:15 | 19:15 | 22:15 6:15
14:00 | 15:00 | 21:00 0:00 8:00 PAUSE
14:00 | 15:00 | 21:.00 | 0:00* 8:00
15:30 | 16:30 | 22:30 | 1:30 9:30
15:30 | 16:30 | 22:30 | 1:30* 9:30
15:45 | 16:45 | 22:45 | 145 9:45 PAUSE
19:45 | 16:45 | 22:45 | 1:45* 9:45
17:15 | 18:15 0:15 | 315 11:15
17:15 | 1815 0:15 | 315% | 1115
18:00 | 19:00 1:00 | 4:00 12:00
18:30 | 19:30 1:30 | 4:30% | 12:30 .
20:00 | 2100 300 | 600 1400 ESRA General Assembly Meeting
*+1 DAY

PANEL SPECIAL PLENARY

SESSION LECTURE
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- VIRTUAL TECHNICAL PROGRAM -

TIME
Venice | Africa | Asia Oceania | America VIRTUAL ROOM 1 VIRTUAL ROOM 2
Cape Town | Beijing Canberra | Washin-
gton DC
9:00 | 10:00 | 16:00 | 19:00 3:00 | Special Session: “Human Performance in Resilience,

10:45 | 1145 | 17:45 | 20:45 445 | Risk and Safety Assessment” Special Session: “NLP, knowledge

10:465 | 1145 | 1745 | 2045 | GS PAUSE graphs and ontologies

11:00 | 12:00 | 18:00 | 21:00 5:00

11:00 | 12:00 | 18:00 | 21:00 5:00

11:30 | 12:30 | 18:30 | 21:30 5:30
Special Session: “Bayesian

11:30 | 12:30 | 18:30 | 21:30 5:30 | Special Session: “Artificial Intelligence Network Modelling for Risk

13:00 | 14:00 | 20:00 | 23:00 7:00 | for Maintenance Decision Support” Assessment in the Oil&Gas
Industry”

13:00 | 14:00 | 20:00 | 23:00 7:00

14:00 | 15:00 | 21:00 0:00 8:00 PAUSE

14:00 | 15:00 | 21:00 | 0:00* 8:00

15:30 | 16:30 | 22:30 | 1:30 9:30

15:30 | 16:30 | 22:30 | 1:30* 9:30

15:45 | 16:45 | 22:45 | 1:45 9:45 PAUSE

15:45 | 16:45 | 22:45 | 1:45* 9:45

16:30 | 17:30 | 23:30 | 2:30 10:30
Special Session: “Life Cycle-Ba-

16:30 | 17:30 | 23:30 | 2:30* | 10:30 | Special Session: “Fault-Tolerant and Attack-Resilient | sed Resilience Assessment and

18:00 | 19:00 1:00 | 4:00 12:00 | Cyber-Physical Systems (CPS)* Management of Structural and
Infrastructural Assets”

*+1 DAY

PANEL

SPECIAL
SESSION
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PLENARY
LECTURE




- VIRTUAL TECHNICAL PROGRAM -

THURSDAY 5 November

TIME SESSIONS
Venice | Africa | Asia Oceania | America VIRTUAL ROOM 1 VIRTUAL ROOM 2
Cape Town | Beijing Canberra | Washin-
gton DC

9:00 | 10:00 | 16:00 | 19:00 3:00
9:45 | 10:45 | 16:45 | 19:45 3:45

9:45 | 10:45 | 16:45 | 19:45 | 345
10:30 | 11:30 | 17:30 | 20:30 | 4:30

10:30 | 11:30 | 17:30 | 20:30 4:30
10:45 | 11:45 | 17:45 | 20:45 45

10:45 | 11:45 | 17:45 | 20:45 445
12:00 | 13:00 | 19:00 | 22:00 6:00

12:00 | 13:00 | 19:00 | 22:00 6:00
12:45 | 13:45 | 19:45 | 22:45 6:45

12:45 | 13:45 | 19:45 | 22:45 6:45
1315 | 1415 | 20:15 | 2315 7:15

1315 | 1415 | 20:15 | 2315 7:15
15:15 | 16:15 | 22:15 1:15 9:15

15:15 | 16:15 | 22:15 | 1:15° 9:15
16.30 | 17:30 | 23:30 | 2:30 10:30

16:30 | 17:30 | 23:30 | 2:30* | 10:30
17:15 | 18:15 0:15 | 315 11:18

17:15 | 1815 | 015 | 3:15° | 11015
18:00 | 19:00 | 1:00 | 400 12:00

CLOSING CEREMONY

*+1 DAY

PANEL

PLENARY
LECTURE
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INNOVATION
CHALLENGE




Keynote
Speakers



Monday 2 November
Virtual room 1

17.30/18.15

Hybrid Threats and Disaster Risk Management: Changing Paradigm
in Security
Keynote Speaker: George Peter (European Commission)
Chair: Marina Rowenkamp (GRS, Germany)

PLENARY
LECTURE

Georg Peter
Head of Unit, Technology Innovation in Security
European Commission, Joint Research Center

Dring. Georg Peter, born in 1959 in Frankfurt, Germany, holds a degree as
Mechanical Engineer and a Ph.D. in nuclear safety. He joined the European
Commission in 1989 as a research engineer in the Joint Research Center
in Ispra analysing accident scenarios in nuclear power plants and in
hydrocarbon facilities by developing and applying complex computer
simulation models.

After having been responsible for the Safety & Security Unit of the JRC
Ispra site, he was appointed as Head of the Unit “Technology Innovation
in Security” in the Directorate “Space, Security and Migration” of the Joint
Research Center of the European Commission.

His team is dealing with innovative solutions for the protection and
resilience of critical infrastructures in Europe, hybrid threats, advanced
radio signal processing such as 56, spectrum sharing and interference
studies, scientific support to the European Global Navigation Satellite
System Galileo, hazards in chemical industry and consequences of
natural hazards to technological installations as well as possible policy
aspects of future quantum technologies.

Hybrid Threats and Disaster Risk Management:
Changing Paradigm in Security

The European project which has brought unprecedented peace, prosperity and
democracy faces severe and acute challenges that undermine its very existence.
The current geopolitical situation, emerging security threats and societal challenges
are menacing the resilience of European countries and eventually the ane of the EU
project as a whole.

Security is a fundamental issue for European societies. The events in Ukraine have
showed that a new realm of security threats has emerged that poses an acute
threat to the integrity of a state and that the internal-external security are tightly
linked. In addition, security is linked with the citizens” perceptions about a country's
governance performance. As a consequence, addressing security challenges is not
anymore an exclusive competence of security professionals and related policy
makers. It is much broader requiring a serious and systematic consideration of
societal aspects and changes. The Digital Transformation of our society, migration
and Artificial Intelligence (just to name a few) are changing completely the way
societies will function in the next decades. The limits between traditional disciplines
are blurring and actually create a continuum upon which policy makers need to act.
The EU has recognized the need to act in a holistic manner in the domain of
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security and has published two communications on the issue of Hybrid Threats.
Hybrid Threats are the mixture of coercive and subversive activity, conventional and
unconventional methods (i.e. diplomatic, military, economic, technological), which
can be used in a coordinated manner by state or non-state actors to achieve specific
objectives while remaining below the threshold of formally declared warfare.

Critical infrastructures are an essential element of hybrid threats. However,
compromising their performance is not the final objective but rather the means to
more overarching objectives such as affecting the core values of societies and trust
to institutions. Disruptive events in critical infrastructures might be leveraged to
undermine the trust of citizens to the risk and disaster management capabilities of
their government and discredit leadership.

Today internal security is mainly tackled at sectoral level (e.g. cyber security,
physical security, fight against terrorism, critical infrastructure protection, etc.). This
has to change. Security has to be seen in the context of the overall resilience of
the society. The political framework at EU level related to Hybrid Threats supports
addressing security related issues in a holistic manner. If the EU aspires to maintain
or even increase its role as a global actor as well as maintain a high level of security
for its citizens, it is necessary to act urgently and step-up efforts building upon the
existing momentum. This requires also a change of thinking in risk analysis.

We have to find answers to questions such as:
. How can we change our risk management approach to improve the

protection and resilience of our critical infrastructures given this new
complex threat vectors?

. How can we build resilience against security related incidents that aim
at leveraging existing societal vulnerabilities in order to potentiate their
impact?

. How can we bolster resilience at societal level introducing a whole of

governance and whole of society approach?

The JRC responds to these questions by supporting the conceptualization of Hybrid
Threats. This aims to assist Member States to identify such threats and support
attribution. Tools allowing an early identification of Hybrid Threats are of outmost
importance for security analysists in an effort to connect the dots and to get a
coherent and overarching view of the security threats. The Conceptual Framework
for Hybrid Threats developed jointly by EC Joint Research Center and the Center of
Excellence for countering Hybrid Threats in Helsinki aims to provide a basis for a
better understanding of the phenomena, and for developing analysis tools to detect
and counter Hybrid Threats in an early phase.



Tuesday 3 November  Risk Mitigation — A Shared Responsibility in the 56 Ecosystem PLENARY
Virtual room 1 Keynote Speaker: Bob Xie LECTURE:
1045/11.30 Chair: Mariagrazia Fugini (Politecnico di Milano, Italy) HUAWEI

Bob Xie

Cyber Security Officer for the Western European Region
HUAWEI

Bob Xie has been working at Huawei for 22 years. He gained experience
in Marketing and R&D as Senior Engineer, Senior Marketing Manager and
Director. In 2010, he was entrusted with the mission to set up the Huawei
Cyber Security Evaluation Centre in the UK, first of its kind. He directed the
HCSEC from 2010 till July 2018. Then he moved on to set up the Huawei
Cyber Security Transparency Centre in Brussels, which officially opened
in March 2019. In August 2019, he was also appointed as the CSO for the
Huawei Western European Region. Bob Xie is well versed on the cyber
security management system and practices of the company.

)
e



Tuesday 3 November
Virtual room 1
11.30/12.15

Living out zero harm under the new normal
Keynote Speaker: Vincent Ho (HONG KONG)

PLENARY
LECTURE

Vincent Ho
Head of Corporate Safety MTR Corporation
BS, MS, PhD, MBA, CEng, PE, RPE, CSP, SMS
CFIOSH, FIMechE, FCILT, FHKIE

Over 35 years of experience in transportation, nuclear, and defence
industries; actively promoting the application of risk management in
enhancing safety.

At MTR, manage the corporate safety governance system, lead 2nd line of
defence on safety, and champion corporate response to COVID-19.

Key positions in professional bodies:

. 52nd President, Institution of Occupational Safety & Health

. Chairman: HK Association of Risk Management and Safety

. Past Chairman: 10SH (Hong Kong), HKIE-SSC, HKIE-MMNC
Division, HKIE-Nuclear Division, OSHC-Construction Industry OSH
Committee, Society for Risk Analysis-Southern California

Adjunct Professor / Lecturer in MSc and BSc programmes on risk
management and safety (HKU-EEE, HKUST-MAE and CityU-MNE).
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Living out zero harm under the new normal

This Lecture addresses the aspiration of global Vision Zero” movement,
and the systems and processes organisations need to take on the jour-
ney in reduction health and safety accidents. The speaker, Dr Vincent Ho,
will discuss how MTR Corporation takes on ‘Vision Zero" and transforms it
into its own Zero Harm campaign with an aim to promulgate a preventive
safety culture among the workforce. Dr Ho will discuss the impact of
COVID-19 to the workforce under the new normal, and share experience
for management to achieve a high level of health and safety using the
Zero Harm approach during this difficult time.



Tuesday 3 November

Virtual room 1

17:15/18:00

Decision Programming for Optimizing Multi-Stage Decision
Problems under Uncertainty
Keynote Speaker: Athi Salo (FINLAND)

Chair: Anne Barros (Centrale Supelec, France)

PLENARY
LECTURE

Athi Salo

Aalto University, Finland

Professor Ahti Salo has worked extensively on the development of decision
analytic methods and their uses in resource allocation, risk management,
and efficiency analysis. In June 2019, he received the Edgeworth-Pareto
Award from the International Society of Multiple Criteria Decision Making.
In 2013, he won the Publication Award of the INFORMS Decision Analysis
Society for the book Portfolio Decision Analysis: Improved Methods for
Resource Allocation which he co-authored and co-edited with Professors
Jeffrey Keisler and Alec Morton.

Salo has directed numerous research projects funded by firms, industrial
federations, and funding agencies. He has warked as visiting professor
at the London Business School, Université Paris-Dauphine and the
University of Vienna. He has been the President of the Finnish Operations
Research Society (FORS) for two biennial terms. In 2010-16, he was jury
member of the EDDA Doctoral Dissertation Award of the Association of
European Operational Research Societies (EURD), and chaired this jury in
2016.1n 2015 2019, he has been member of the Foresight Steering Group
appointed by the Prime Minister's Office of Finland.
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Decision Programming for Optimizing Multi-Stage
Decision Problems under Uncertainty

At present, trends such as the wider adoption of sensors, communication
devices and data science tools make it possible to develop increasingly
accurate representations of techno-economic systems and their safety
performance. Together with methodological advances in portfolio decision
analysis, such representations support the formulation of increasingly
comprehensive decision models which are systemic in that they account
simultaneously for multiple objectives and associated preferences; the
full range of alternative risk mitigation actions; logical and probabilistic
dependencies within the system; as well as relevant resource and risk
constraints, including budgets and regulatory requirements.

In this talk, we show how these kinds of systemic decision models can
be developed and transformed into optimization problems which can be
solved with tailored knapsack algorithms or techniques of mixed integer
linear programming (MILP). A major benefit of these models is that they
recommend portfolios of risk mitigation actions which are guaranteed
to be optimal in view of the stated constraints: thus, these actions will,
as a rule, contribute more to the chosen objectives (such as safety
performance) than selecting actions one-by-one based on “piecemeal”
approaches such as the comparison of individual risk importance
measures or benefit-to-cost ratios. Furthermore, these models can
capture many kinds of probabilistic and chance constraints (such as
conditional Value-at-Risk) while they also help identify which actions are
robust selections subject to different assumptions about the numerical
values of model parameters. Several examples are given to illustrate how
these advances in portfolio decision analysis provide information that
serves to improve decisions.



Wednesday 4 Nov People, infrastructure, stakeholders: sustainable risk PLENARY
Virtual room 1 mitigation in power grids LECTURE:
Keynote Speaker: Antonio Cammisecra (ITALY) ENEL
Chair: Michael Beer (Leibniz Universitat Hannover, Germany)

11:00/11.30

Antonio Cammisecra
Head of the Global Infrastructure & Networks business line at
ENEL GROUP

Prior to that, he was Head of Global Power Generation since October 2019
and served as Chief Executive Officer of Enel Green Power and Head of the
Africa, Asia and Oceania region since 2017. Until 2019 he was also Head
of the North and Central America region.

He joined the International Department of Enel Group in 1999. He was then
appointed Business Development Manager for Latin America, working in
various countries in South and Central America.

He joined Enel Green Power on its foundation in 2009, as Head of Business
Development Italy, and in 2012 was named Head of Operations and
Maintenance Hydro, Wind & Solar.

In 2013, he became Head of Global Business Development, leading a team
of more than 200 people, working in over 20 countries across 5 continents.

Antonio Cammisecra was born in Naples (Italy) in 1970. He graduated cum
laude in Mechanical Engineering from the University of Naples “Federico
II"in 1996. In 2004 he obtained an Executive MBA at Bocconi University,
Milan.

cne



Wednesday 4 Nov PLENARY

Risk management in the Covid-19 era
LECTURE:

faiush kol Keynote Speaker: Andrea Giacchero (ITALY) cOP
15.45/16.30 Chair: Enrico Zio (MINES ParisTech, France, and Politecnico di Milano, Italy)

Andrea Giacchero
Head of Operational and ICT Risk, Cassa Depositi e Prestiti

Currently Head of Operational & ICT Risk in Cassa Depositi e Prestiti, with
more than a ten-year experience on operational risks in the banking sector.
He earned his PhD in economic and management engineering at the "Tor
Vergata” University of Rome, developing an intersectoral framework for
the management of operational risks. He is author of several national
and international publications within his areas of expertise. His research
interests are mainly focused on risk management and corporate social
responsibility.



Thursday 5 November  Realtime Damage Decision Support System for ship recovery PLENARY
Virtual room 1 Keynote Speaker: Alessandro Bonvicini (ITALY) LECTURE:
Chair: Sylwia Werhinska-Wojciechowska (Wroclaw University of Science FINCANTIERI
and Technology, Poland)

9:00/ 9:45

Alessandro Bonvicini
Naval Architect CETENA S.p.A.
Engineering & Technical Consultancy — Head of Design for Safety B.U.

Alessandro is a Naval Architect and Marine Engineer working in CETENA,
leading the "Design for Safety” Business Unit. The BU supports Fincantieri,
Classification societies and ship-owners in risk analysis studies such
as Alternative design, Safe Return to Port (SRtP) and Ship Design Risk
Assessment. Moreover he is involved in NATO working groups and he
is technical committee member at RINA (Registro Italiano Navale) and
Italian Administration Adviser at IMO for Safety. The BU is also involved in
research activities in both merchant and navy fields.

FINCANTIERI



Thursday 5 November
Virtual room 1

9:45/10:30

Maintenance in an Industry 4.0 World
Transforming Maintenance through Data Science
Keynote Speaker: Melinda Hodkiewicz (AUSTRALIA)
Chair: Marko Cepin (University of Ljubljana, Slovenia)

PLENARY
LECTURE

Melinda Hodkiewicz
B.A. (Hons) Oxon, PhD (Eng), C.Eng(UK)
Professor and BHP Fellow for Engineering for Remote Operations
Faculty of Engineering and Mathematical Sciences, University of Western Australia

Melinda Hodkiewicz is an engineering academic working on multi-
disciplinary projects to improve maintenance, asset management and
safety practices. Her academic career started in 2005 after an earlier
engineering career in maintenance in the resources industry. She currently
has a 5-year A$1.3MFellowship at the University of Western Australia
funded by BHP, a major resources company. The aim of the Fellowship
is to improve academic-industry collaboration and work to support the
communities in which BHP operates. She endeavours to do the latter by
research that impacts maintenance to make it more productive and safer.
In October 2019 she has been elected a Fellow of the Australian Academy
of Technology and Engineering.

She has four research areas: ontology and natural language processing
of maintenance and safety unstructured records. This work supports
validation of remaining useful life models, which in turn assists the
maintainer of the future, who will be using MEMS-II0T sensing systems
for industrial maintenance applications. She works with academic and
industry collaborators from a wide range of disciplines in a number of
different countries.

Organisationally she co-leads the data science program for the $10M ARC
funded Offshore Structures Hub, manages the UWA Critical Mass Research
group on Engineering System Health, leads the UWA System Health Lab,
and has conventional academic and teaching responsibilities. She also
holds two external national positions, one as a member of the Board
of Australia’s National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA) and the other on the advisory
committee for the Australian Government's mining equipment, technology
and services (METS) Ignited Growth Centre, one of the six Government
Growth Centres charged with distributing A$238M of funds 2017-2021.
She is currently a visitor at the Alan Turing Institute, this is the national
centre for data science in the UK.

In October 2019 she has been elected a Fellow of the Australian Academy
of Technology and Engineering.

Professor Hodkiewicz is an international leader in asset management
through research, education and digitalization.
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Maintenance in an industry 4.0 world -
Transforming Maintenance through Data Science

Maintenance management practices underpin the export earnings
and infrastructure of our national economies but these practices have
changed little in the last 20 years. Global companies are trying to bring
computational methods, statistics, and artificial intelligence to determine
how, when and why maintenance is conducted. However, evidence of
positive return on investment is patchy. In an Industry 4.0 world, we
need to be able to apply data science methods to maintenance at scale.
The slow uptake by maintenance persannel of these methods is due to
poor prediction performance in practice and lack of validation of these
algorithms in the field. Solutions include natural language processing and
ontologies for unlocking data in inspection and repair records, bayesian
methods for supporting asset-specific predictions under uncertainty,
and culture evolution for shifting to secure sharing of industry data and
codes. Together, these developments are building transparency and trust
in prediction recommendations for maintenance.



Thursday 5 November
Virtual room 1

12:00/12.45

Industrial risk management in oil and gas construction
and drilling projects — Saipem experience

Keynote Speaker: Silvia Abrate (ITALY)

Chair: Terje Aven (University of Stavanger, Norway)

PLENARY
LECTURE:
SAIPEM

Silvia Abrate

Risk Management, Supply Chain and Business Integrity Director of
SAIPEM GROUP

Silvia Abrate began her career in 1994 at Arthur Andersen and
subsequently worked in the Internal Audit Function of Schneider Electric.
She was hired by Saipem in 2003 as a Senior Internal Auditor and since
then he has held various positions within the Internal Audit Function,
the last of which since 2013 as the Audit Planning, Methodologies and
Relations with Control Bodies Manager. Over the years she has also
worked as a member of the Compliance Committee at various Group
subsidiaries. Silvia Abrate is currently the Risk Management, Supply Chain
and Business Integrity Director of Saipem Group.

.

el
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Industrial risk management in oil and gas
construction and drilling projects — Saipem
experience

Industrial Risk Management is a fundamental tool for managing risks in
contractor's projects. The purpose is to present the industrial risk ma-
nagement framework in Saipem, which is based on 4 pillars: the Risk
Appetite, the Bid Complexity Index, the Golden Rules and Silver Guidelines
and the Project Risk Management. An overview of the industrial risk ma-
nagement organization and risk managers' role during commercial and
execution phases is also given, together with an example of assessing
Covid-19 risks.

SAIPEM



Thursday 5 November
Virtual room 1

16:30/17:15

Overcoming Regulatory Barriers to the Application

of Machine Learning in Safety and Security Critical Applications
Keynote Speaker: Chris Johnson (UK)

Chair: Todd Paulos (Jet Propulsion Laboratory, USA)

PLENARY
LECTURE

-~

Chris Johnson
Head of School/Professor of Computing Science
Queen’s University Belfast, UK

Chris Johnson develops new techniques to support the development of
complex safety and security critical systems. Over the last ten years,
he has helped to author guidelines for the investigation of incidents
and accidents across both the European aviation and railway industries.
He has worked with members of the European Space Agency and with
NASA on the software engineering of future space missions. He has also
worked on security concerns with global navigation satellite systems.
His team have also worked with various agencies around the world to
develop simulations of mass evacuations following terrorist attacks and
natural disasters. He is co-chair of the scientific advisory board for the
€2 billion SESAR programme for the modernisation of European Air Traffic
Management.

Research Interests:

- Safety

- Security

- Risk Assessment

- Software

- Configuration Management
- Contingency Planning

- Accident Analysis

- Incident reporting

Overcoming Regulatory Barriers to the Application
of Machine Learning in Safety and Security Critical
Applications

Many international standards including IEC 61508, IS0 26262 and EN
50126 place either explicit or implicit barriers to the use of Machine
Learning in safety-critical applications, especially at higher levels
of integrity.  Traditional approaches to the development of high-
reliability systems use risk assessment techniques to focus resources
on software that makes the greatest contribution to the mitigation of
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functional hazards. At the higher levels of integrity, this requires the
use of deterministic verification and validation techniques based on
strong assumptions about the eventual context of use. They also imply
high levels of traceability and of transparency that enable independent
inspection, for instance by regulatory agencies. In contrast, machine
learning algorithms have proven to be extremely effective in identifying
statistical patterns in complex data without necessarily making the
justifications for the correlations in training sets transparent either to
external agencies, to the software developers or to end users.

In this talk we will present a range of techniques that have been
pioneered, often for use in military applications, that provide regulatory
agencies and assessment boards with the confidence that is required
to permit the use of Machine Learning in Safety-Critical Systems. In
many cases, these techniques limit the application of ML, for example,
to advisory approaches in which the human remains in ultimate control.
Other approaches extend conventional methods from high-reliability
engineering, including massive exposure to  potential operating
environments through “exhaustive” testing. ~ These techniques are
unlikely to satisfy the growing demand for the integration of autonomous
and semi-autonomous  systems into a host of application domains.
Analytical approaches to representing and reasoning about ML, often
shift the problem away from understanding these algorithms but
create further prablems for regulators and end users in understanding
the underlying mathematical abstractions that support the analysis.
We will conclude the presentation by explaining how hybrid ML and
deterministic algorithms can be integrated with the appropriate use of
adversarial networks to increase confidence in ML applications and yet
still retain sufficient prospect that these approaches will yield significant
operational benefits in complex, uncertain safety-related domains.



Special
Sessions



Monday
2 November

15:15
17:15

S12-01
$12-02

$12-03

S$12-04

$12-05

Tuesday
3 November

9:00
10:30

S08-01

S08-02

S08-03

S08-04

- SPECIAL SESSIONS -

Reinforcement Learning For Industry 4.0

Organizers: SPECIAL

Michele Compare (Aramis S.r.L., Italy) SESSION
Luigi Manca (Engineering Ingegneria Informatica S.p.a., Italy)
Enrico Zio (MINES ParisTech, France and Politecnico di Milano, Italy)

Optimal Part Flow in Maintenance Service Contracts of Gas Turbines
Luca Bellani, Michele Compare, Enrico Zio, Marzia Sepe, Francesco Annunziata, Fausto Carlevaro

Circuit Breaker Data Analysis Using Copula Correlation
Michy Alice, Loredana Cristaldi, Enrico Ragaini

Agent-based modeling and reinforcement learning for optimizing energy systems operation and maintenance:

the Pathmind solution

Luca Pinciroli, Piero Baraldi, Michele Compare, Sahar Esmagilzadeh, Mohammed Farhan, Brett Gdhre, Roberto Grugni,
Luigi Manca, Enrico Zio

Development of Two-Level Autonomous System for Startup and Shutdown Operation of Nuclear Power
Jae Min Kim, Seung Jun Lee

Autonomous Algorithm for Bubble Creation Operation in Pressurizer by Using Deep Reinforcement Learning
Daeil Lee, Jonghyun Kim

Advanced Diagnosis and Prognosis
in Bio-medical Engineering SPECIAL

SESSION

Organizers:
Shaoping Wang (Beihang University, China)

Bayesian filter observers based estimation of glucose and insulin concentration in plasma
Weijie Wang, Shaoping Wang, Xingjian Wang, Yixuan Geng

Transfer Learning From Grid-Structured Data To Graph-Structured Data: Application To Diagnosis Of Depression
Jiawei Yang, Shaoping Wang, Xingjian Wang, Rui Liu, Yun Wang, Jian Cui, Yuan Zhou, Jingjing Zhou, Yuan Feng, Lei Feng,
Gang Wang

IMU-Based Online Load Spectrum Estimation for Human Knee-joint
Zhangtao Wang, Xingjian Wang, Shaoping Wang

Blood Coagulation Monitoring and Thrombus Formulation Assessment based on Bioimpedance Spectroscopy
Xuesong Luo, Shaoping Wang, Jian Shi



S08-05

Tuesday
3 November

14:00
15:30

S03-01
S03-03
S03-04

S03-05

Tuesday
3 November

15:45
17:15

S05-01

S05-02

S05-03

S05-04

S05-05

- SPECIAL SESSIONS -

Video-based Automatic Early Parkinson’s Disease Detection System Using Biomechanical Features
Changhong Lin, Shaoping Wang

Human Reliability Analysis today:
data and other challenges SPECIAL

SESSION

Organizers:
Xuhong He (Lloyd's Register Consulting, Sweden)

Comparisons of Human Reliability Data between Analog and Digital Environment
Jinkyun Park and Yochan Kim

FLEX and HRA Challenges in Common Backbone Models
Jeffery Julius, Kaydee Gunter, Michael Hirt

A Framework to Analyze Human Performance Outside the Control Room
Rossella Bisio, Alexandra Fernandes, Claire Blackett

Unified Definitions for Dependency in Quantitative Human Reliability Analysi
Vincent P. Paglioni, Katrina M. Groth

Text Mining applied to Risk Analysis, Maintenance
and Safety

- SPECIAL
Organizers: SESSION

Piero Baraldi (Politecnico di Milano, Italy)

Marcio das Chagas Moura (Universidade Federal de Pernambuco, Brazil)
Enrico Zio (MINES ParisTech, France, and Politecnico di Milano, Italy)

Verification of Safety Rules Using Nlp
Coen van Gulijk, Violeta Holmes

Extracting Knowledge from Near Miss Reports using Machine-Learning Techniques
Silvia M. Ansaldi, Carla Simeoni, Alessandro Di Francesco, Roberto Martini, Luca Di Piramo, Flavia Fattori

Atext mining and NLP approach for identifying potential consequences of accidents in an oil refinery
July Macédo, Diego Aichele, Marcio das Chagas Moura, Isis Lins

Automated classification of injury leave based on accident description and natural language processing
Caio Bezerra Souto Maior, Jodo Mateus Marques de Santana, Mércio das Chagas Moura, Isis Didier Lins

An NLP and Text Mining-based approach to categorize occupational accidents

Marcela Silva Guimaraes, Hiago Henrique Gomes de Aradjo, Thais Campos Lucas, Marcio das Chagas Moura,
Isis Didier Lins, Rémulo Fernando Teixeira Vilela
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S05-06

Tuesday
3 November

15:45
17:15

S01-01
S01-02
S01-03
S01-04

S01-05

Wednesday
4 November

9:00
10:45

$11-01

$11-02

S11-03

- SPECIAL SESSIONS -

Text mining for the automatic classification of road accident reports
Dario Valcamonico, Piero Baraldi, Francesco Amigoni, Enrico Zio

Reliability of Passive Systems in Nuclear Power Plants
Perspectives and Challenges

Organizers:

Andrea Bersano (POLITO, Italy) SPECIAL
Anis Bousbia Salah (BelV, Belgium)

Francesco Di Maio (Politecnico di Milano, Italy) SESSION
Marco Lanfredini (Universita di Pisa, Italy)

Fulvio Mascari (ENEA, ltaly)

Jose Villanueva (UPV, Spain)

Enrico Zio (MINES ParisTech, France and Politecnico di Milano, Italy)

Assessment Of Relap3-3d For Application On In-Pool Passive Pawer Removal Systems
Vincenzo Narcisi, Lorenzo Melchiorri, Fabio Giannetti, Gianfranco Caruso

Assessing the Impact of Passive Autocatalytic Recombiners on the Accident Progression in a VVER 1000
P. Groudev, P. Petrova, A. Stefanova, R. Gencheva, P. Vryashkova

Qualification of RELAPS-3D code against the in-pool passive energy removal system PERSEQ data
Andrea Bersano, Cristina Bertani, Nicolo Falcone, Mario De Salve, Fulvio Mascari, Paride Meloni

The Passive Safety Concept of KERENA: From Design to Experimental Verification
Thomas Wagner, Thomas Mull

Risk Assessment of Operation Strategy using High Pressure Emergency Makeup System during SBO
Sang Hee Kang, Ho Rim Moon, Sang Won Lee

Human Performance in Resilience,
Risk and Safety Assessments

SPECIAL

Organizers: SESSION

Tina Comes (Delft University of Technology, Netherlands)
Maria Nogal (Delft University of Technology, Netherlands)
Pieter van Gelder (Delft University of Technology, Netherlands)

Assessing Human Performance In The Era Of Resilience Engineering — A Paradigm Shift?
Miltos Kyriakidis, Vinh N. Dang

Role Independency in Nuclear Power Plant Control Room Teams - Background for an Empirical Simulator Study
Magnhild Kaarstad and Espen Nystad

A Bayesian Network Approach for the Quantitative Assessment of Resilience of Critical Systems
TV. Santhosh, Edoardo Patelli



- SPECIAL SESSIONS -

S11-04 Transfer Learning-based Driving Style Recognition
SHI Yuchen, WANG Yi, CHEN Nan

S$11-05 Crowd sensitive indicators for proactive safety management: a theoretical framework
Francesco Costantino, Antonio De Nicola, Giulio Di Gravio, Andrea Falegnami, Riccardo Patriarca, Giordano Vicoli,
Maria Luisa Villani, Massimo Tronci

$11-06 The Relation Between Behavioral Factors and Humans' Reactions During Catastrophic Events
Georgia Kaltsidi, Yiannis Xenidis

T12-02 Enhancing Disaster Response with Architectonic Capabilities by Leveraging Machine and Human Intelligence Interplay
Karla Saldana Ochoa

Wednesday
4 November

Natural Language Processing, Knowledge Graphs
9:00 and Ontologies SPECIAL

10:45 SESSION

Organizers:
Melinda Hodkiewicz (University of Western Australia, Australia)

$09-01 Pipeline for machine reading of unstructured maintenance work order records
Yiyang Gao, Caitlin Woods, Wei Liu, Tim French, Melinda Hodkiewicz

$09-02 STANDARDISED FAILURE REPORTING AND CLASSIFICATION OF FAILURES OF SAFETY INSTRUMENTED SYSTEMS
Stein Hauge, Solfrid Habrekke, Mary Ann Lundteigen, Lars Bodsberg

$09-03 Cleaning and visualization of unstructured text in safety records
Michael Stewart, Wei Liu, Rachel Cardell-Oliver, and Mark Griffin

S09-04 An Ontology for the Management of Equipment Ageing
Silvia M. Ansaldi, Paolo Bragatto, Patrizia Agnello, Maria Francesca Milazzo

$09-05 Research on Named Entity Recognition in Chinese Airworthiness Regulation Texts Based on Deep Learning Method
Haotian Niu, Cunbao Ma, Yihan Guo, Pei Han, Siyuan Li

S09-06 TECHNICAL LANGUAGE PROCESSING FOR MAINTENANCE WORK ORDER TEXTS
MICHAEL P. BRUNDAGE, MELINDA HODKIEWICZ, and THURSTON SEXTON

S09-07 Semantic knowledge kernels for service chat bots
Mikkel H. Brynildsen



Wednesday
4 November

11:30
13:00

S04-06

S04-01

S04-02
S04-03
S04-04
S04-05

S04-07

Wednesday
4 November

11:30
13:00

S06-01

S06-02

- SPECIAL SESSIONS -

Artificial Intelligence for Maintenance
Decision Support

- SPECIAL
Organizers: SESSION

Christophe Bérenguer (University of Grenoble Alpes, France)
Pierre Dersin (Alstom Digital Mobility, France)
Olga Fink (ETHZ, Switzerland)

4R Innovative Resilience Strategy for Power Distribution Networks
Representative of ENEL

An unsupervised machine learning approach to extract wheel and track health status indicators from train-borne
accelerometer data
Benjamin Baasch, Michael Roth, Sebastian Schulz, Jorn C. Groos

Predicting State of Health and End of Life for Batteries in Hybrid Energy Buses
Mohammed Ghaith Altarabichi, Yuantao Fan, Sepideh Pashami, Stawomir Nowaczyk, Thorsteinn Ragnvaldsson

Agent-based maintenance decision support system for power grids operating in electricity markets
Pegah Rokhforoz, Blazhe Gjorgiev, Giovanni Sansavini, and Olga Fink

Impact of the decision horizon on railway systems maintenance and service scheduling
Omar Bougacha, Christophe Varnier, Noureddine Zerhouni, and Pierre Dersin

Anomaly Detection And Classification In Time Series With Kervolutional Neural Networks
Oliver Ammann, Gabriel Michau and Olga Fink

Deep reinforcement learning for optimizing operation and maintenance of energy systems equipped with PHM capabilities
Luca Pinciroli, Piero Baraldi, Guido Ballabio, Michele Compare, Enrico Zio

Bayesian Network Modelling for Risk Assessment in the
0il&Gas Industry

- SPECIAL
Organizers: SESSION

Luca Decarli (Eni, Italy)

Francesco Di Maio (Politecnico di Milano, Italy)
Enrico Zio (MINES ParisTech, France and Politecnico di Milano, Italy)

A Safety-Barrier-based Risk Analysis Model for Offshore Oil and Gas leakage Incidents
Yangfan Zhou, Shengnan Wu, Jianchun Fan, Baogian Dai

A Multistate Bayesian Network for accounting the degradation of safety Barriers in the Living Risk Assessment of 0il and
Gas Plants
Francesco Di Maio, Oscar Scapinello, Enrico Zio, Costanza Ciarapica Alunni, Luca Decarli, Laura La Rosa



S06-03
S06-04

S06-05

Wednesday
4 November

16:30
18:00

S07-01
S07-02
S07-03
S07-04
S07-05

S07-06

Wednesday
&4 November

16:30

18:00

S02-01

- SPECIAL SESSIONS -

A Novel KPI for Continuously Monitored Safety Barriers based on Probabilistic Safety Margins
Francesco Di Maio, Oscar Scapinello, Enrico Zio, Costanza Ciarapica Alunni, Luca Decarli, Laura La Rosa

Analytic Hierarchy Process for the Estimation of the Probability of Failures of Safety Barriers in Oil and Gas Installations
Francesco Di Maio, Oscar Scapinello, Enrico Zio, Costanza Ciarapica Alunni, Luca Decarli, Laura La Rosa

The Risk Assessment and Management of Premature Screen-Out During Hydraulic Fracturing Based on The Bayesian Belief
Network Model
Enrico Zio, Maryam Mustafayeva And Andrea Montanaro

Fault-Tolerant and Attack-Resilient Cyber-Physical
Systems

Organizers: SPECIAL
Francesco Di Maio (Politecnico di Milano, Italy) SESSION

Masood Parvania (University of Utah, USA)
Roozbeh Razavi-Far (University of Windsor, Canada)
Enrico Zio (MINES ParisTech, France and Politecnico di Milano, Italy)

Fault Diagnosis in Smart Grids Using a Deep Long Short-Term Memory-based Feature Learning Architecture
Hossein Hassani, Roozbeh Razavi-Far, and Mehrdad Saif

Allocation of Defense Resources against Cyber Attacks to Cyber-Physical Systems
Wei Wang, Francesco Di Maio, Enrico Zio

Model-based Fault Injection Experiments for the Safety Analysis of Exoskeleton System
Tagir Fabarisov, llshat Mamaev, Andrey Morozov, Klaus Janschek

Enhancing Detection Accuracy of Cyber Attacks Through Dimensionality Reduction
Ehsan Hallaji, Roozbeh-Razavi-Far, and Mehrdad Saif

Anomaly and Attack Detection in Supervisary Control Networks for Cyber-PhysicalSystems
Ernesto Del Prete, Fabio Pera, Luca Faramondi, Camilla Fioravanti, Simone Guarino, Gabriele Oliva, and Roberto Setola

Is Smartness Risky? A Framework to Evaluate Smartness in Cyber-Physical Systems
Christos Chronopoulos, Nelson Humberto Carreras Guzman

Life Cycle-Based Resilience Assessment and Management
of Structural and Infrastructural Assets

Organizers: SPECIAL
Ruud Binnekamp (Delft University of Technology, Netherlands) SESSION

Omar Kammouh (Delft University of Technology, Netherlands)
Maria Nogal (Delft University of Technology, Netherlands)
Rogier Wolfer (Delft University of Technology, Netherlands)

Improving Uncertainty Representation of Offshore Wind Farms Reliability using Expert Judgments
Georgios Leontaris, Georgios Katsouris



S02-02

S02-03

S02-04

S02-05

Interdependent Infrastructure Interventions Optimization: an Integrative Systems Thinking Approach
Omar Kammouh, Maria Nogal, Mark de Bruijne, Ruud Binnekamp, A. Rogier M. Wolfert

Resilience Quantification of Large-Scale Water Distribution Networks: a Probabilistic Approach
Omar Kammouh, Maria Nogal, Gian Paolo Cimellaro, A. Rogier M. Wolfert

Security and Resilience for Airport Infrastructure

Corinna Kdpke, Louis Kdnig, Katja Faist, Mirjam Fehling-Kaschek, Jorg Finger, Alexander Stolz, Kelly Burke,
Eftichia Georgiou, Vasiliki Mantzana, loannis Chasiotis, Isabel Praga, Eva Maia, Nikolaos Papagiannopoulos,
Filipe Apolindrio, Nelson Escravana

Resilience assessment of safety-critical systems with credal networks
Hector Diego Estrada-Lugo; T.V. Santhosh; Marco de Angelis; Edoardo Patelli



Plenary
Lectures



- PLENARY LECTURES -

Monday

2 November Hybrid Threats and Disaster Risk Management:

Changing Paradigm in Security

17:30 Keynate Speaker: PLENARY
18:15 George Peter (European Commission) LECTURE

Chair:

Virtual room Marina Rowenkamp (GRS, Germany)

1

Tuesday

3 November Risk Mitigation - A Shared Responsibility

in the 56 Ecosystem

10:45 Keynote Speaker: PLENARY

11:30 Bob Xie (Huawei) LECTURE

Chair:

Virtual room
ual roo Mariagrazia Fugini (Politecnico di Milano, Italy)

1

Tuesday
3 November

Living out zero harm under the new normal

11:30 PLENARY

12:15 Keynate Speaker: LECTURE
Vincent Ho (Immediate Past President I0SH)

Virtual room
1
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Tuesday
3 November

17:15
18:00

Virtual room
1

Wednesday
4 November

11:00
11:30

Virtual room
1

Wednesday
&4 November

15:45
16:30

Virtual room
1

- PLENARY LECTURES -

Decision Programming for Optimizing Multi-Stage
Decision Problems under Uncertainty

Keynote Speaker:
Athi Salo (Aalto University, Finalnd)

Chair:
Anne Barros (Centrale Supelec, France)

People, infrastructure, stakeholders:
sustainable risk mitigation in power grids

Keynote Speaker:
Antonio Cammisecra (ENEL)

Chair:
Michael Beer (Leibniz Universitat Hannover, Germany)

Risk management in the Covid-19 era

Keynote Speaker:
Andrea Giacchero (Cassa Depositi e Prestiti)

Chair:
Enrico Zio (MINES ParisTech, France, and Politecnico di Milano, Italy)
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PLENARY
LECTURE

PLENARY
LECTURE

PLENARY
LECTURE




Thursday
5 November

9:00
9:45

Virtual room
1

Thursday
5 November

9:45
10:30

Virtual room
1

Thursday
5 November

12:00
12:45

Virtual room
1

- PLENARY LECTURES -

Realtime Damage Decision Support System
for ship recovery

Keynote Speaker:
Alessandro Bonvicini (Fincantieri)

Chair:
Sylwia Werbinska-Wojciechowska (Wroclaw University of Science
and Technology, Poland)

Maintenance in an Industry 4.0 World
Transforming Maintenance through Data Science

Keynote Speaker:
Melinda Hodkiewicz (University of Western Australia, Australia)

Chair:
Marko Cepin (University of Ljubljana, Slovenia)

Industrial risk management in oil and gas construction
and drilling projects — Saipem experience

Keynote Speaker:
Silvia Abrate (Saipem)

Chair:
Terje Aven (University of Stavanger, Norway)
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PLENARY
LECTURE

PLENARY
LECTURE

PLENARY
LECTURE




Thursday
5 November

16:30
17:15

Virtual room
1

- PLENARY LECTURES -

Overcoming Regulatory Barriers to the Application
of Machine Learning in Safety and Security Critical
Applications

Keynote Speaker:
Chris Johnson (Queen’s University Belfast, UK)

Chair:
Todd Paulos (Jet Propulsion Laboratory, USA)
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PLENARY
LECTURE




Panels



Monday
2 November

11:15
13:00

Virtual room
1

Monday
2 November

13:45
15:15

Virtual room
1

Tuesday
3 November

14:00
15:30

Virtual room
1

- PANELS -

Risk in practice: smart solutions for a sustainahle
global world

Moderator:
Martino Loiacono (Journalist for ItaliaOggi)

Panellists:

Giuseppe Bono (Fincantieri)

Stefano Cao (Saipem)

Luigi De Vecchis (Huawei)

Fabrizio Palermo (Cassa Depositi e Prestiti)
Francesco Starace (Enel)

Global Risk in the Post Covid-19 world

Moderator:
Tiziano Treu (President CNEL, ltaly)

Panellists:

Terje Aven (University of Stavanger, Norway)

Michael Beer (Leibniz Universitat Hannover, Germany)

Fabrizio Curcio (Casa Italia, Italia)

Way Kuo (City University of Hong Kong, Hong Kong - China)

Ahti Salo (Aalto University, Finalnd)

Enrico Zio (MINES ParisTech, France, and Politecnico di Milano, Italy)

System of Systems: Reliability Challenges

Moderator:
Pierre Dersin (ALSTOM, France)

Panellists:
Olivier Blancke (Hydro-Québec, Canada)
Witold Krasny (Cosmo Tech, France)




Wednesday
4 November

14:00
15:30

Virtual room
1

Thursday
5 November

15:15
16:30

Virtual room
1

- PANELS -

Human reliability and performance in digital 1&C
and modern, automated systems

Moderator:
Andreas Bye (IFE, OECD Halden Reactor Project, Norway)

Panellists:

Chiara Leva (Technological University Dublin, Ireland)
Vinh Dang (PSI, Switzerland)

Yochan Kim (KAERI, South Korea)

Ali Mosleh (University of California, Los Angeles, USA)

How Can Risk Science Improve the Understanding,
Communication and Handling of Risks in Society

Moderators:
Terje Aven (University of Stavanger, Norway)
Enrico Zio (MINES ParisTech, France, and Politecnico di Milano, Italy)

Panellists:

Frederic Bouder (University of Stavanger, Norway)

Scira Menoni (Politecnico di Milano, Italy)

Ortwin Renn (Institute for Advance Sustainability Studies, Germany)
Marja Ylonen (Technical Research Centre of Finland, Finland)
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Innovation
Challenges



Thursday
5 November

10:45
12:00

Virtual room
1

C01-01

C01-02

C01-03

C01-04

Thursday
5 November

13:30
15:15

Virtual room
1

C02-02

02-01

C02-03

C02-04

C02-05

C02-06

- INNOVATION CHALLENGES -

Prognostic and Health Management
in Evolving Environments

Organizrs: INNOVATION
Piero Baraldi (Politecnico di Milano, Italy)

Francesco Cannarile (Aramis Srl, Italy) CHALLENGE
Michele Compare (Aramis Srl, ltaly)

Zhe Yang (Politecnico di Milano, ltaly)

Enrico Zio (Politecnico di Milano, Italy and MINES ParisTech, France)

Stacking Ensembles of Heterogenous Classifiers for Fault Detection in Evolving Environments
Mohammed Ghaith Altarabichi, Peyman Mashhadi, Yuantao Fan, Sepideh Pashami, Stawomir Nowaczyk,
Pablo Del Moral, Mahmoud Rahat and Thorsteinn Ragnvaldsson

Scenario-based Generalization bound for Anomaly Detection Support Vector Machine Ensembles
Roberto Rocchetta, Milan Petkovic, Qi Gao

A Deep Learning Framework For Health Anomaly Detection of Multi-component Systems in Evolving Environments:
A Case Study in PHM
Shahin Siahpour, Abhijeet Ainapure, Xiang Li, Jay Lee

The Aramis Data Challenge: Prognostics and Health Management in Evolving Environments
Francesco Cannarile, Michele Compare, Piero Baraldi, Zhe Yang, Enrico Zio

The NASA Langley UQ Challenge on Optimization
under Uncertainty

INNOVATION

Organizers: CHALLENGE
Luis 6. Crespo (NASA Langley Research Center, USA)

Sean P. Kenny (NASA Langley Research Center, USA)

The NASA Langley Challenge on Optimization Under Uncertainty
Luis Crespo, Sean Kenny

Reliability Optimization of Black Box Uncertain Control System in NASA Uncertainty Quantification Challenge
Mu-Xia Sun, Chuan-Zhou Jia, Chen Zhang, Han-Xiao Zhang, Yan-Fu Li

Contribution to the NASA Langley UQ Challenge on Optimization Under Uncertainty
Christian Agrell, Simen Eldevik, Odin Gramstad, Andreas Hafver

Bayesian calibration and probability bounds solution to the Nasa 2020 UQ challenge on optimization under uncertainty
Ander Gray, Alexander Wimbush, Marco De Angelis, Roberto Rocchetta, Peter 0. Hristov, Enrique Miralles-Dolz,
Dominic Calleja

Computational Methods for System Optimization Under Uncertainty
Nicola Pedroni

A Distributionally Robust Optimization Approach to the NASA Langley Uncertainty Quantification Challenge
Yuanlu Bai, Zhiyuan Huang, Henry Lam



Posters



A06-03

T15-03

T26-15

T42-12

Perspectives in environmental management in the light of the implementation of bio-circular economy principles
Carla Mazziotti Gomez de Teran, Lia Millucci, Antonio Fardelli, Massimo Mari

Circular bioeconomy growth to face the increasing industrial risk
Massimo Mari, Lia Millucci, Antonio Fardelli, Carla Mazziotti

A Perturbed Gamma Process with Random Effect and State-Dependent Errors
Bruno Castanier, Nicola Esposito, Massimiliano Giorgio, and Agostino Mele

FRAM Approach for Barrier Management in Offshore Drilling
Seyed Iliya Pezeshki, Behnaz Hosseinnia, Nicola Paltrinieri, Valerio Cozzani



Video and
E-Proceedings



A01

A01-01 Bayesian Framework for Bioburden Density Calculations To Perform Planetary Protection Probabilistic Risk Assessment
Andrei Gribok, J. Nick Benardini, Arman Seuylemezian

A01-02 Estimating Runway Friction Using Flight Data
Alise Midtfjord and Arne Bang Huseby

A01-03 Reliability Evaluation of an Experimental Set-Up Using Limited Flight Test Data
Lidia Travascio, Gianpiero Buzzo, Mario Antonio Solazzo, Angela Vozella

A01-04 Influence of Tire Pressure On Airfield Pavement's Roughness Test Result in the Scope of Air Operations’ Safety
Mariusz Wesotowski, Pawet Iwanowski, Pawet Pietruszewski

A01-05 Analysis on the Insulation Failure of the Electrical Connector under Low Pressure Environment
Mei Le, Yuanyuan Li, Xiaogang Li

A01-06 Loss of (human) control in complex socio-technical systems: A conceptual framework for managing decision authority
for improved safety
Tor Erik Eviemo

A01-07 Applications of the Measures of Betweenness antrality for Airlines Scheduling for Robustness
Andrzej Stodownik, Mirostaw Kowalski, Jozef Zurek, Mariusz Zieja

A03
A03-01 A General Approach for a Fail-Operational System Design
Tobias Kain, Hans Tompits, Julian-Steffen Miiller, Philipp Mundhenk, Maximilian Wesche, and Hendrik Decke
A03-02 A Cellular Automaton Model for Signalized Intersection with Auxiliary Traffic Light
Yongrui Wen, Zhigiang Hou, Chaoyu Ruan, Majing Lan , Junyong Wang
A03-03 Scenario-based Extended HARA Incarporating Functional Safety & SOTIF for Autonomous Driving
Marzana Khatun, Michael GlaB, Rolf Jung
A03-04 An Approach of Fail Operational Power Supply for Next Generation Vehicle Powernet Architectures
Armin Kdhler, Bernd Bertsche
A03-05 Intrusion Detection System for CAN using Simple Neural Networks
Jo Laufenberg, Thomas Kropf, Oliver Bringmann
AO4
A04-01 Using The Operational Envelope To Make Autonomous Ships Safer
K. E. Fjortoft, 0. J. Redseth
A04-02 A Qualitative Modeling for Reliability and Safety Assessment of Fully Autonomous Vehicle based on System-Theoretic
Process Analysis
Diana Filipa Martins Miranda Lomelino de Aradjo, Yan-Fu Li and Hendrik Frolian
A04-03 Reliability methods and procedures for error and failure management and system reconfiguration in safety critical

autonomous driving applications
Fabian Plinke, Johannes Heinrich, Timo Frederik Horeis, Julian-Steffen Mueller, Hendrik Decke

- 76 -



A04-04

A04-05

A04-06

A04-07

A04-08

A04-09

A04-10

A04&-11

A06

A06-01

A06-02

A06-03

A07

A07-01

A07-02

A07-03

A07-04

A07-05

Safety Assessment Of Scenarios For The Simulation-Based Validation Process Of AV With Regards To Its Functional
Insufficiencies
Tchoya Florence Koné, Eric Levrat, Eric Bonjour, Frédérique Mayer, Stéphane Géronimi

Dynamic Safety Analysis for Automated Driving
Khelfa Basma and Tordeux Antoine

Formal System and Safety Design of a System of Systems: a proof of concepts
Ismet Addoui, Michel Batteux, Anouk Dubois and Romain Kerneis

Autonomous Driving: Reliability and Risk Issues
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